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THE PLANNING-PROGRAMING-BUDGETING SYSTEMI:
PROGRESS AND POTENTIALS

THURSDAY, SEPTEMBER 14, 1967

CONGRESS OF THE UNITED STATES,
SUBCOMMITTEE ON ECONOMY IN GOVERNMENT

OF THE JOINT ECONOMIC COMMITTEE,
Washington, D.C.

The subcommittee met, pursuant to recess, at 10:03 a.m., in room
1318, New Senate Office Building, Hon. William Proxmire (chairman
of the subcommittee) presiding.

Present: Senators Proxmire and Jordan.
Also present: John R. Stark, executive director; Daniel J. Edwards,

economic consultant; and George R. Iden, staff economist.
Chairman PROXMIRE. Today, wve start the first of 4 days of

hearings on the Planning-Programing-Budgeting System.
These hearings reflect the continuing concern of the Subcommittee

on Economy in Government of the Joint Economic Committee with
improvement in the management of Government. At the present time,
the cash flow through the Federal sector amounts to approximately
$175 billion. In addition, State and local governments now account
for more than $60 billion. Certainly at a time when approximately
30 percent of our national income flows through the public sector,
it is of the utmost importance that our policymakers be armed with
the best possible tools for evaluating the effectiveness of our public
programs and expenditures.

Proponents of PPB claim that for the first time it provides decision-
makers with a rational basis for choosing between alternative policies.
In their view, PPB, by employing the techniques of operations
research or cost-effectiveness studies, presents decisionmakers with
a systematic and comprehensive comparison of the costs and benefits
of alternative approaches to a policy goal.

The administration has directed all Federal agencies to apply
PPB. The achievements of this new application have been listed as
follows by the administration:

(1) Identify our national goals with precision and on a contin-
uing basis;

(2) Choose among those goals the ones that are most urgent;
(3) Search for alternative means of reaching those goals most

effectively at the least cost;
(4) Inform ourselves not merely on next year's costs, but on

the second, and third, and subsequent years' costs of our programs;
(5) Measure the performance of our programs to insure a

dollar's worth of service for each dollar spent.
However, there are some critics who view PPB advocates as a new

breed of technocrat who think the computer can take the politics out
* (1)
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of decisionmaking. They point out that PPB tends to centralize
decisionmaking within the executive departments and to stifle healthy
dissent. These skeptics say that, while it is fine to talk about long-
range planning, our ability to forecast the future is not sufficiently
good to commit the Government in advance to 5 years of expenditures.
And, finally, the skeptics suggest that too often the planners write
plans and programs that rationalize their own hunches.

The program is very new and wve obviously cannot make any defini-
tive assessment yet as to its efficacy in improving the effectiveness of
public programs. But 2 years have elapsed since its beginning, and it
appears to us to be a reasonable time period for some prospects to
develop. Efforts to achieve a more efficient and more effective expendi-
ture program by Government are so basic to the whole concept of
economy in Government, that we want to follow developments closely,
and that accounts for our calling these brief hearings at the present
time.

Today wve have three witnesses who are responsible for applying PPB
in their respective agencies. Their firsthand knowledge will be very
helpful to the subcommittee's deliberations. We welcome William
Gorham, Assistant Secretary for Program Coordination, Department
of Health, Education, and Welfare; William Ross, Deputy Under
Secretary for Policy Analysis and Program Evaluation, Department
of Housing and Urban Development; and Harry Shooshan, Deputy
Under Secretary for Programs, Department of the Interior.

Next Tuesday we will hear witnesses who have been directly in-
volved in applying PPB at the State and local level. Their experience
will help us formulate guidelines for Federal action.

Our hearings on Wednesday will explore the vital issue of interest
rate guidelines for Federal decisionmaking. A panel of academic
experts wvill discuss the importance of monetary factors in amortizing
the costs and benefits of public investments, and whether the Congress
should consider specifying a range of interest rates on alternative
programs.

We have our last day of hearings scheduled for next Thursday. On
that day, witnesses will attempt a general assessment of PPB in terms
of alternatives, applications by Congress, and future prospects.

I think maybe the most sensible wvay to proceed is just to do this
on an alphabetical basis and ask Mr. William Gorham, Assistant Secre-
tary for Program Coordination of the Department of Health, Educa-
tion, and Welfare, to be our first witness, followed by William Ross and
Harry Shooshan.

We will include the hearings announcement and schedule at this
point in the record.

(Announcement and schedule follows:)

CONGRESS OF THE UNITED STATES JOINT ECONOMIC COMMITTEE

SENATOR WILLIAM PROXMIRE ANNOUNCES SCHEDULE OF HEARINGS ON THE
PLANNING-PROGRAMING-BUDGETING SYSTEM

Senator William Proxmire (D.-Wisc.), Chairman of the Joint Economic Com-
mittee. today issued the schedule of hearings to be held before the Subcommittee
on Economy in Government, which he also heads, on the Planning-Programing-
Budgeting System. An earlier announcement of the hearings was made on Friday,
September 1.
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SUBCOMMITTEE ON ECONOMY IN GOVERNMENT-PROGRAM OF HEARINGS ON
THE PLANNING-PROGRAMING-BUDGETING SYSTEM, SEPTEMBER 14, 19, 20
AND 21, 1967

THURSDAY, SEPTEMBER 14, 10:00 A.M., ROOM 1318, NEW SENATE OFFICE BUILDING

Case Studies of Civilian PPB
William Gorham, Assistant Secretary (Program Coordination), Department

of Health, Education, and Welfare
William Ross, Deputy Under Secretary for Policy Analysis and Program

Evaluation, Department of Housing and Urban Development
Harry Shooshan, Deputy Under Secretary for Programs, Department of the

Interior

TUESDAY, SEPTEMBER 19, 10:00 A.M., ROOM S-407 THE CAPITOL

Case Studies of State and Local Applications
Warren Exo, Director of Management Services, Department of Administra-

tion, State of Wisconsin
Fred O'Reilly Hayes, New York City Budget Director
John J. Daley, Lieutenant Governor, State of Vermont

WEDNESDAY, SEPTEMBER 20, 10:00 A.M., ROOM S-407, THE CAPITOL

Interest Rate Guidelines for Federal Decision Making
Jacob Stockfisch, Senior Research Associate, Institute for Defense Analyses
Morton Kamien, Professor, Graduate School of Industrial Administration,

Carnegie Mellon University
William Baumol, Professor of Economics, Princeton University

THURSDAY, SEPTEMBER 21, 10:00 A.M. ROOM 1202, NEW SENATE OFFICE BUILDING

Future Applications of PPB
Henry Rowen, President, RAND Corporation
John Haldi, former Chief, Program Evaluation Staff, Bureau of the Budget
Otto Davis, Professor, Graduate School of Industrial Administration,

Carnegie Mellon University
Frank H. Weitzel, Assistant Comptroller General of the United States

Chairman PROXMIRE. I might say that with the tolerance of my
good friend, Senator Jordan, I may have to leave temporarily for the
floor, and I hope that you will preside in my absence, Senator Jordan.

Senator JORDAN. I will be happy to do so, Mr. Chairman.
Chairman PROXMIRE. Thank you Senator Jordan. Mr. Gorham?

STATEMENT OF WILLIAM GORHAM, ASSISTANT SECRETARY
(PROGRAM COORDINATION), DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

Mr. GORHAM. Mr. Chairman, members of the subcommittee. I
have been asked by the chairman to describe for you the Planning-
Programing-Budgeting System as it is developing in the Department
of Health, Education, and Welfare and to give some examples of its
accomplishments so far. I feel somewhat as if I had been asked to
review a novel after reading only the first few chapters. I do not know
how the story wvill end, and, worse than that, I do not know how much
relative significance will attach to the various incidents and characters
of the early chapters as the plot develops. PPBS is still in a very
experimental stage. I can only give you a progress report and some
impressions of one who has been thoroughly involved in the process
of getting the experiments started.
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In spite of the fact 2 years have elapsed since the order which the
President put forth causing the implementation of PPB to begin, we
are very much at the beginning of a process, not at the middle, not
at the end.

PPB is not the first attempt, and it certainly is not going to be
the last attempt to improve budgetary decisionmaking in the execu-
tive branch of the Federal Government. It is based on the assumption
that the allocation of Federal resources wtill be more rational if budge-
tary decisions are made in the light of explicitly formulated multi-
year objectives, and as much information as possible about the effec-
tiveness of alternative programs for reaching these objectives.

Only rather general guidance has been given by the Bureau of the
Budget to departments and agencies of the Federal Government on
steps to be taken in improving their budgetary decisionmaking. The
Bureau of the Budget has specified that each agency is to develop
a program structure classifying its programs by their objectives and
to develop measures of the program output. Each agency is to develop
a 5-year program and financial plan. It is to submit this plan in the
fall along with program memorandums explaining why specific
decisions were made and analytical studies showing the basis for
these decisions.

This general guidance from the Bureau of the Budget has been
applied differently in different agencies. I will try to give you today
some picture of what has actually happened inside the Department of
Health, Education, and Welfare as we have endeavored to implement
the system I will talk first about the program budget and the informa-
tion system whichwe have developed for the Department. Second, I will
talk about some of the analytical studies we have done and give you
some examples of analyses completed or underway which are relevant
to budgetary decisionmaking. Finally, I will talk about the actual
process of planning and how ve are going about developing a 5-year
program and financial plan this year.

THE PROGRAM BUDGET AND INFORMATION SYSTEM

The first step toward improving budgetary decisionmaking in a huge,
complicated organization like HEW is to provide comprehensible
information about the current allocation of resources and a mechanism
for showing how future changes in programs would affect this alloca-
tion. As a start, one should be able to answer such questions as: What
share of the Department's resources is going into health programs?
What share is directed toward improving the lives of the poor? What
share is directed at assisting old people and how many people are
affected? What share of the Department's budget is devoted to re-
search and is the share growing or declining?

Surprising as it may seem, none of these questions can be answered
easily by looking at the conventional budget of the Department.
Health programs appear in several different agencies. In fact, in our
Department we have programs in the Public Health Service, the Social
and Rehabilitation Service, the Social Security Administration, the
Food and Drug Administration, the Administration on Aging, and the
Office of Education. Activities such as research and training are often
buried in other programs. The groups affected by programs are not
identified in a conventional budget; nor are measures of output or
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accomplishment-classrooms built, patients treated, students sup-
ported-readily available.

For those reasons-and in accordance with instructions from the
Bureau of the Budget-we have developed a new information system
for the Department which serves both as a classification system and
as a planning tool. Under this system an individual Department
program is classified in a number of different ways-by objective, by
the target group in the population at which it is directed, by type of
financing-project grants, loans, etc.-by activities used in carrying
out the program-construction, training, etc. The result is a flexible
information system which can answer a great many questions quickly
and easily and can give a clearer picture of how the Department's
dollars are being used.

Along with the dollar information we are also developing measures
of output of programs in nondollar terms. This, perhaps, is the largest
departure from former attempts at developing and improving the
budgetary structure. At present, these outputs are limited to measures
of initial impact of programs-square feet constructed, children
enrolled, persons rehabilitated. Eventually, we may be able to provide
measures of more ultimate benefits of programs-cases cured, students
graduated, individuals rescued from poverty-which will aid in
evaluating the effectiveness of programs in meeting their goals.

ANALYTICAL STUDIES

This is a long, tough job, and it is going to take many years to
develop the kinds of output measures we need to understand what
we are getting for our money.

If the first step toward rational decisionmaking is a good informa-
tion system, the second is a strong capability for analyzing the conse-
quences of alternative courses of action. In the past year and a half,
wve have undertaken a series of analytical studies of DHEW programs
and possible programs. Some of these studies have been completed.
Many are still in process. I will talk briefly about several of these
studies-what they have shown, how they are relevant to actual
decisions, and what they have revealed about the uses and limitations
of analysis.

Let me hasten to point out that we have not attempted any gran-
diose cost-benefit analyses designed to reveal whether the total bene-
fits from an additional million dollars spent on health programs would
be higher or lower than that from an additional million spent on
education or welfare. If I was ever naive enough to think this sort of
analysis possible, I no longer am. The benefits of health, education,
and welfare programs are diverse and often intangible. They affect
different age groups and different regions of the population over
different periods of time. No amount of analysis is going to tell us
whether the Nation benefits more from sending a slum child to pre-
school, providing medical care to an old man or enabling a disabled
housewife to resume her normal activities. The "grand decisions"-
how much health, how much education, how much welfare, and which
groups in the population shall benefit-are questions of value judg-
ments and politics. The analyst cannot make much contribution to
their resolution.
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Again, let me point out that we have not attempted to do the sort
of studies which would put us in a position where we can decide how
much money to add to health versus education, versus social service.
The tools of cost-benefit analysis are simply not adopted to such large
choices. One would hope that in the future, as we develop better
measures of output and accomplishment, we will improve the ability
of the Congress and the Executive to choose among education or
health or welfare-or at least to know what is being bought with
incremental dollars in each area. But specific hard analysis of the
choices, I think, is not in the offing.

The less grand decisions, those among alternative programs with
the same or similar objectives within health-can be substantially
illuminated by good analysis. It is this type of analysis which we
have undertaken at the Department of Health, Education, and
Welfare.

One of the first analytical studies of the PPB era at Health, Educa-
tion, and Welfare was a study of disease control programs. The basic
concept of the study was a simple one. HEW supports or could support
a number of categorical disease control programs, whose objectives
are to save lives or to prevent disability by controlling specific diseases.
It seemed to us that the effectiveness of these disease control pro-
grams could be compared. But in the past, these sorts of comparisons
were not made.

The study was an attempt to answer the question: If additional
money were to be allocated to disease-control programs, which pro-
grams would show the highest payoff in terms of lives saved and dis-
ability prevented per dollar spent? The study defined disease liberally.
We included motor accidents, since the results of motor vehicle acci-
dents are the same as those of diseases-they kill, they maim, they
disable. The diseases we chose to study were tuberculosis, syphilis,
cancer, arthritis, and, as I said, motor vehicle accidents.

Although the concept of the study was simple, in practice it was
difficult to carry out because very little is known about the effective-
ness of many disease control programs. For some diseases, such as
cervical cancer, we have good knowledge of the impact of control
programs. If we added so much money, we could save so many lives,
with virtually no question about it. Guesswork and the opinions of
knowledgeable experts had to be substituted for hard data in many
cases. In the case of motor vehicle accidents, we were dealing with some
questions which were imponderable. For example, we had good in-
formation on impact of seatbelt use on deaths from automobile acci-
dents. But the problem was getting people to use seatbelts. We did not
know much about the effectiveness of campaigns to convince people to
put their seatbelts on. At one point in the discussion of this program,
large billboards were suggested, very simple ones-that lump you're
sitting on, tie it around you. The guesses which the study group make
are subject to a wide margin of error.

Chairman PROXMIRE. It sounds like an appeal to a contortionist.
Mr. GORHAM. Despite its limitations, the disease-control study

provided at least a strong suggestion that certain types of programs
to prevent motor vehicle accidents would have a high payoff in terms
of lives saved per dollar. The cost of saving a life with an effective
seatbelt program might be as little as $87. Another potentially high
payoff program appeared to be the detection and treatment of cervical
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cancer, a disease which takes the lives of many young and middle-aged
women especially in poor areas and which can be controlled by rela-
tively inexpensive detection and treatment. Cost per life saved was
estimated to vary from $2,200 to above $4,000 depending on the size
of the program.

While the disease-control study did not cause major reallocations of
resources among categorical disease programs last year, the impact of
the study and its methodology on future planning for disease-control
programs at Federal, State, and local levels will be considerable. It
dramatized the need for good information on the effectiveness of
disease-control programs in saving lives and preventing disability. It
provided for the first time a rational and usable basis for allocating
incremental funds, among categorical disease programs. Interest in the
study among health planners, especially at the State level, has been
nationwide.

Senator PROXMIRE. Just for a minute on that particular point-does
that mean that the marginal dollar would pay off to that extent, that
$2,200 to $4,000 additional on cervical cancer research would save one
life?

Mr. GORHAM. Not research. This has to do with control programs.
It excluded research. It does mean exactly what you said, that as you
begin expanding the program, the cost per life saved would be about
$2,200. Then, as you expand the program further, the cost would
increase. The reason for the increase is that you move from programs
centered in large hospitals to more expensive programs for the harder-
to-reach population.

The use of these kinds of analyses at State and local governments
will be extremely important in the future. The partnership for health
legislation shifts to the States' responsibility for allocation of funds
among categorical programs. So we see the future of this kind of study
to be much more at State and local level than at Federal levels.

Also last year, we did a rather different kind of study in the field of
health: A study of alternative ways of improving the health of chil-
dren. The President had focused public attention on the problem of
child health and expressed a desire to introduce new legislation in this
field. The Department of Health, Education, and Welfare study was
addressed to two questions: To assess the state of health of the Nation's
children-to what extent the children have correctible health problems
and in what groups in the population were the problems concentrated-
and to estimate the cost and effectiveness of various kinds of programs
to improve the health of children.

Again, this study proved more difficult than we anticipated. We have
stopped anticipating easy analyses, by the way. Hard information on
the state of health of children is difficult to come by. Surprisingly,
estimates of improvement in health attributable to medical care are
almost nonexistent.

We simply do not know whether children who receive medical
checkups and continuous medical attention are healthier than those
who do not.

Despite the information difficulties, several conclusions emerged
clearly from the study. Two of these conclusions resulted in new
legislation being requested from Congress. First, it seemed clear that
a program of early case findings and treatment of handicapping condi-
tions would have considerable payoff. It was also clear that, looking
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toward the future, if the large number of children who do not nowv have
access to good medical care were to be provided with pediatric services,
an acute shortage of doctors would be precipitated. Ways have to
be found to use medical manpower more efficiently. So the second
part of our recommendation was programs aimed at stretching the
services of pediatricians.

H.R. 12080, the social security bill, includes provisions for both of
these programs. I have copies of the disease control and child health
studies here, and if you are interested, we can either submit them as
an appendix to this testimony or provide them to the committee on
another basis. (See p. 10 for child health study.)

Another study which is in process at the moment focuses on alterna-
tive ways of improving the education of disadvantaged children. Title
I of the Elementary and Secondary Education Act provides substantial
funds to improve the educational opportunities of children from low-
income families. Head Start and other Federal programs also' contrib-
ute to this end, but remarkably little is known about effective ways of
reaching these children. The study which we have in progress is an
attempt to see what can be learned about the relative effectiveness of
spending money in different ways. Part of the study is focuspd on title
I of the Elementary and Secondary Education Act. A team of analysts
have been visiting 12 major cities over the last several months trying
to find out exactly how their title I money was spent-what programs
were mounted and what kinds of services were received by what kinds
of children. The teams have also been looking at test scores, attend-
ance, and dropout rates, and other evidences of impact of the com-
pensatory education program. They have brought back a mass of
interesting information and are now in the process of analyzing it to
see whether improvements appear to have occurred and, more im-
portantly, whether any pattern emerges which would indicate that
specific types of programs are working well with children of specific
ages.

In addition, we have looked at evidence relating to preschool
programs and to compensatory education programs financed from
sources other than title I.

This type of study is also difficult and must be undertaken with
caution and humility. Test scores are often poor measures of what
children know. Immediate changes in the behavior or achievement
of severely deprived children should not be expected to result from
moderate increases in school expenditures. There is a danger that
very little if any improvement will be found and that the study will
be used-perhaps erroneously-to justify cutting back promising
and exciting programs whose real impact cannot be measured quanti-
tatively or will not be apparent for many years:

We have made the judgment that these risks should be assumed,
that the value for enhancing the effectiveness of very large and
important Federal expenditures in education exceeds the risks asso-
ciated with coming out with the sort of evidence that can be used
against a continuation of the program.

PLANNING AND THE BUDGET CYCLE

Finally, let me say some words about the planning and budgeting
cycle, which very frankly, Mr. Chairman, we are very excited about
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in HEW. We feel wve have just made very important progress this
year in bringing together budgeting and planning.

Budget decisions are always complex; specific decisions are a result
of many compromises among competing considerations. It is difficult-
and will remain difficult-to point to specific decisions and say "that
one was different because of PPB."

What is changing profoundly in DHEW as a result of PPB is the
way in which budget decisions are made. Two aspects of the change
seem to me most important: (1) the bringing together of funding
decisions on existing programs with decisions about requests for
new legislation,' and (2) the development of a 5-year plan which
provides the context of which current budget decisions are taken.

Until this year, budgetary decisions in DHEW were made on the
assumption that there would be no new legislation. Proposals for new
programs were also considered, but by different people and no explicit
attempt was made to compare the relative merits of increasing the
funding for old programs wvith adding funds for new ones. In other
words, there were two separate ball games going on--there wvas the
legislative ball game and the budget ball game. Somehonw, they never
got onto the same field.

Moreover, until this year, long-range planning in the Department
was sporadic and generally not departmentwide. No mechanisms
existed for focusing attention on longer range objectives, deciding
which types of programs should be given highest priority over the
next several years and then drawing up a budget consistent with those
objectives and priorities.

This year we are experimenting with a new procedure for making
budget decisions in the context of a long-range plan. It is too soon to
say whether or in what sense the experiment will be "successful,"
but I think all of the participants agree that so far it has been wvell
worth the effort.

The procedure involves several steps. First, very early in the calen-
dar year we drew up a list of significant issues which would have to be
addressed in formulating a fiscal year 1969 budget and legislative
program. We discussed this list of issues within the office of the Secre-
tary, with the operating agencies, and with the Bureau of the Budget.
We decided which of these issues seemed likely to be illuminated by
analytical Avork, and initiated studies of many of them.

The second step was the development of a set of tentative depart-
mental objectives for 1973. We began by asking the operating agencies
to formulate their objectives for 1973 in program terms. We gave each
agency two, ceilings for 1973-a "low" which implied continued
budget stringency and a "high" which implied somewhat greater
availability of funds. We asked each of them to answer the question:
How would you allocate these sums in 1973 among existing programs
or new programs which could be developed between now and then?

The agencies took this assignment seriously, despite the difficulties
of forcing busy administrators to take the time away from daily crises
to think 5 years to o the future. The 1973 objectives which the
agencies sent back to the Secretary obviously reflected considerable
thought and effort on the part of agency heads and their bureau chiefs.

The agency 1973 objectives were reviewed and revised somewhat
by the Secretary and his staff and a tentative set of departmental
objectives for 1973 was formulated. These departmental objectives,
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reflecting the Secretary's judgment about priorities for 1973, were
then transmitted back to the operating agencies to serve as guidance
for formulating their fiscal year 1969 budget submissions and fiscal
years 1969-73 suggested program and financial plan. We are now in
the process of reviewing those submissions.

I have described this process in some detail because I think the
process itself is more significant than the product. The Department's
tentative 5-year plan has no status or significance in any sense. It is a
planning document. It will be continuously revised, changed, and
updated. Certainly no one expects it to be followed.

What is significant is that a real effort was made to look ahead, to
see where the Department ought to be going and then to see what
steps could be taken in fiscal year 1969 to bring us closer to these
future objectives. This is quite a change from the usual process of
building next year's budget by adding incremental percentages to
last year's budget. I believe it is a change which presages more
rational budgetmaking in years to come.

(The following supplementary material was submitted by Mr.
Gorham for the record:)

MATERNAL AND CHILD HEALTH CARE PROGRAMS-OCTOBER 1966*

PROGRAM ANALYSIS

FOREWORD

Our nation is committed to the goal that all our children should have the
health care they need to participate fully in the nation's work and its rewards.

To assist him in making decisions among proposed child health care programs,
Secretary Gardner established in May 1966 a Program Analysis Group on Child
Health Care, with responsibility for defining explicit objectives for the health of
children, examining the effectiveness of current programs in meeting these objec-
tives, and estimating the costs of meeting these objectives through llCw or expand-
ed programs.

This report, prepared by Joseph S. Wholey, of my staff, and the Programs
Analysis Group Chairman, Dr. George A. Silver, Deputv Assistant Secretary
for Health and Scientific Affairs, grew out of discussions, suggestions, and com-
ments by members of the Program Analysis Group, and was the basis for Secretary
Gardner's recommendations to the President for maternal and child health care
programs for fiscal year 1968.

WILLIAM GORHAM,
Assistant Secretary for
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I. INTRODUCTION

This report proposes specific objectives and reviews national needs in child
health, describes major ongoing maternal and child health care programs, and
estimates the costs and effects of maternal and child health programs designed to
meet the proposed objectives. The report was prepared to assist the Secretary
of Health, Education, and Welfare in establishing priorities among proposed
maternal and child health care programs for fiscal year 1968.

Primarily addressed to the costs and effects of medical care, the report does
not discuss important related questions of the effects on child health of changes
in income level, environmental health programs, improved nutrition, communi-
cable disease control, or accident prevention programs; nor does it go into the
problems of the unequal geographical distribution of physicians, the need for
strengthening obstetric and pediatric departments, or the status of State laws
governing medical and nursing practice.

This report is mainly concerned with the question of needs for health care
among children in low-income families. In 1965, there were approximately 14.8
million children under 18 living in poverty, poor children making up 21% of the
child population and 43% of the population in poverty (according to the defini-
tion of the Office of Economic Opportunity: roughly $3,000 or less income per
year for a family of four). For simplicity, in this analysis the number of children
living in poverty is assumed to be roughly constant over the next several years.
Only a small (4%) increase in the total child population is expected by 1972.

This analysis is organized as follows: Chapter II proposes specific objectives
for the health of children living in poverty: reduction of infant mortality, preven-
tion, correction, or amelioration of chronic handicapping conditions, and reduction
of unmet dental needs. The Appendix discusses major ongoing child health care
programs, program costs, numbers of children reached, and inadequacies in the
present programs.

Chapter III, the heart of the analysis, examines estimated total costs, man-
power requirements, and effects of fourteen child health care programs, grouped
under seven major headings: (1) comprehensive maternal and child health care
programs, (2) programs to provide early case-finding and treatment of congenital
and other chronic disorders, (3) a program to provide early case-finding and
treatment of vision and hearing defects, (4) programs to reduce unmet dental
needs, (5) intensive care units for high-risk premature and other infants, (6) a
program to provide treatment for Selective Service medical rejectees, and (7) a
program of support for expanded family planning services.

Chapter IV compares the costs, manpower requirements, and estimated effects
of these programs in a low-income urban or rural community of 50,000 people,
then compares the cost-effectiveness of these programs in accomplishing each of
the child health objectives. Conclusions appear in Chapter VT.

II. PROPOSED OBJECTIVES AND NATIONAL NEEDS IN CHILD HEALTH

This chapter introduces the notion of a "health-depressed" area, proposes
objectives, and reviews national needs in child health. Although all of the objectives
relate to the health of the general child population, priority in accomplishing the
objectives would be given to children in the most disadvantaged areas, character-
ized below as "health-depressed" areas.

84-449 0-67-2
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A. "HEALTH-DEPRESSED" AREAS

Infant mortality has long been used as the best single indicator of the health
status of a community. Generally speaking, infant mortality rates are highest in
areas characterized by low incomes and poor housing. "Health-depressed" areas
could probably be best defined in terms of the variables infant mortality rate,
proportion of families who are in poverty, and proportion of housing that is sub-
standard. For simplicity, we here define a health-depressed area as an area within
which the infant mortality rate is high. In urban areas, health-depressed areas
could be specified as census tracts or combinations of contiguous census tracts; in
rural areas, health-depressed areas would be counties with high infant mortality
rates.

B. PROPOSED OBJECTIVES

This section proposes one general and three specific maternal and child health
objectives. Costs of meeting these objectives are discussed in the following
chapters.

1. Make needed maternal and child health services available and accessible
to all, in particular, to all expectant mothers and children in health-depressed
areas.

There is no universal index of good or bad health among children. There-
fore, in looking at the problem of assuring needed health care, we necessarily
primarily concern ourselves with some particular health problems which are
highly prevalent, which are highly adverse, and which can be mitigated or
even avoided given proper health care. Three such health problems are
mortality (infant mortality, in particular), chronic handicapping conditions,
and bad teeth. Health care directed toward these problems would also yield
important benefits to the general health of the mothers and their children.

Progress toward the above major objective can therefore be measured, to
some extent, by progress toward accomplishment of the following sub-
ordinate objectives:

2. Reduce numbers of chronic handicapping conditions, in particular
reduce the incidence of preventable handicapping conditions and the preva-
lence of uncorrected handicapping conditions: in particular, congenital
defects; mental retardation; vision, hearing and speech defects; and mental
and emotional disorders.

3. Reduce infant mortality rates, particularly in "health-depressed" areas.
4. Reduce unmet dental needs, particularly in "health-depressed" areas.

C. NATIONAL CHILD HEALTH NEEDS

The Appendix describes major ongoing child health care programs; Federal,
State, and local costs of those programs for fiscal years 1965, 1966, and 1967
(as available); and numbers of children reached. Taken together, present programs
fall short of providing adequate health care for all mothers and children living in
poverty; the majority of low-income mothers fail to receive adequate maternity
care; most children of low-income families go without adequate preventive or
remedial health care (even after handicapping conditions have been identified in
screening programs). While we estimate that at least 800,000 mothers living in
poverty require comprehensive prenatal services, only about a third of a million
receive care in maternity clinics under our Maternal and Child Health programs
today. While some four to five million children under five years of age are in the
poverty group requiring care, only about one million and a half are under care in
the Maternal and Child Health Program well-child conferences.
1. Mortality

In the United States, the infant mortality rate dropped from 69 deaths per
1,000 live births in 1925-1929, to 47 deaths per 1,000 in 1940 and 26.4 per 1,000
in 1955. This improvement was due chiefly to a reduction in mortality from
infectious diseases. In the past decade, there has been little change in infant
mortality in this country.

Meanwhile, infant mortality rates in other countries have continued to decline:
in 1964, the United States had an infant mortality rate of 24.8 (almost 100,000
infant deaths among slightly over 4 million live births); Sweden ranked first, with
an infant mortality rate of 14.2.1 Assuming the same U.S. birth rate, if the Swedish

'Although there have been slight differences noted in the divisions among stillbirths and infant deathsin the United States and in other countries, these differences would account for only a difference of approxi-mately one death per 1,000 live births.
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infant mortality rate had applied in the United States, 42,600 fewer infants would
have died in the United States; if the British rate of 20.6 had applied, 16,800 fewer
infants would have died.

The existence of wide disparities among infant mortality rates within the United
States is another indicator that a great many infants are dying needlessly. In
1964, State rates ranged from 19.8 in Massachusetts to 39.4 in Mississippi; in the
nation as a whole, the rate was 21.6 for white infants and 41.1 for non-white
infants (see Table 2.1). Rates for the nation's 3130 counties vary even more
greatly,' and rates within counties vary even further. Rates for white and for
non-white infants born in the largest cities are generally similar to those for the
country as a whole.

TABLE 2.1-INFANT MORTALITY IN THE UNITED STATES, 1964

Number of Rate per 1,000
deaths live births

Infant (under I year): 99,783 24.8
White -72,728 21.6
Nonwhite.-- - - - - - - - - - - - - - - - - - - - - - - - - - - - 27, 055 41.1

Neonatal (under 28 days): 72, 026 17.9
White -54, 593 16.2
Nonwhite. 17, 433 26.5

Postneonatal (ito 11 months): 27,4757 6.9
White -.----------------------------------------------- 18,135 5.4
Nonwhite. 9622 14.6

Higher infant mortality, as well as higher prematurity rates and higher in-
cidence of mental retardation, results from lack of adequate maternity care.
Less than 50% of low-income women receive care in maternity clinics (see Ap-
pendix, Table A-2). In most of the major cities, in fact, one-third to one-half of
the women delivered at city hospitals have had no prenatal care. In some counties
there are large numbers of "excess" infant deaths, i.e., deaths that would not
have occurred if an infant mortality rate of 18.3 per 1,000 (the 10th percentile
county rate) had prevailed instead of the actual rate. One-fourth of the excess
deaths (and one-fifth of the births) occurred in only 21 of the nation's 3,130
counties, containing the following major cities:

TABLE 2.4-COUNTIES WITH AT LEAST 800 EXCESS INFANT DEATHS, 1956-60

Major city County County infant
mortality rate

Atlanta Fulton 31.6
Baltimore - -33.8
Birmingham Jefferson 30.1
Chicago -Cook 26.2
Cleveland . . Cuyahoga 27.3
Dallas --- Dallas .26.3
Detroit --- Wayne - - 26.5
Houston --- Harris - 28. 2
Indianapolis --- Marion 27.4
Los Angeles -- Los Angeles 24.6
Memphis . . Shelby - - 30.7
Miami --- Dade 29.3
Milwaukee --- Milwaukee 24.5
Newark --- Essex - - 29.9
New Orleans --- New Orleans.. 33.9
New York ----- 26.0
Philadelphia-- : 32.0
Pittsburgh --- Allegheny - 23.5
San Antonio . . Bexar .31.7
St. Louis -- -- - 30.3
Washington, D.C ----- 36.1

The data on deaths of children over age 1 also reveal large disparities between
the white and the non-white population and among the States, but the numbers
of deaths are much smaller.

I A list of tables appears following the table of contents. Maps indicating mortality rates in counties of the
Nation, numbered 2.2 and 2.3 In original printing of this exhibit, are not reproduced In this volume.
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2. Chronic conditions.
Chronic conditions include orthopedic, cardiovascular, genito-urinary, neuro-

logical, mental and emotional, hearing, vision, speech, nutritional, and skin
disorders, as well as allergies and non-acute respiratory conditions. Except for
data from studies of congenital malformations, little hard data exist on the
incidence and prevalence of chronic conditions in childhood.' Populations examined
(and conditions counted) in the major studies are usually not comparable.
Neither are definitive data available on the extent of disability caused by chronic
illness. The following estimates are based on the major studies undertaken over
the past decade.2

Between 20 and 40% of children suffer from one or more chronic conditions.
Only 40% of these conditions are under treatment in low-income areas. 3 In 1963,
19% of those examined in school health programs were referred for further
examination or treatment, but only 8% of those examined completed referral
(see Appendix, Table A-2).

In 1964, Crippled Children's programs served one-half of one percent of the
population under 21 (420,000 children) but the Children's Bureau estimated that
more than twice as many needed help under that program.

Tables 2.5-2.7 give some estimates of the proportions of children with chronic
handicapping conditions. In addition, based on a survey of the pertinent litera-
ture, Table 2.7 presents -some rough estimates of the proportions of the major
handicapping conditions in each diagnostic category that could be prevented or
corrected by child health care: approximately 62% of these handicapping condi-
tions could be prevented or corrected by comprehensive care up to age 18; approxi-
mately 33% of these conditions could be prevented or corrected by case-finding
and treatment at appropriate ages in early childhood (see Chapter III for descrip-
tions of comprehensive health care and of case-finding and treatment programs).

TABLE 2.5-APPROXIMATE PROPORTIONS OF CHILDREN WITH CHRONIC CONDITIONS, BOTH TREATED AND
UNTREATED

[in percentl

Conditions Ages
0 3 5to6 8to9

Congenital malformations -7 6.6 6.6 6.6Vision problems -2 3.0 8.0 11.0Hearing problems -- 1.5 3.0 4. 0
Psychiatric problems 4- - -4. 0 5. 0Other medical -- 25.0 25.0 15-20

X These figures assume no treatment to correct the congenital disorders. Approximately =3 of congenital malformations,however, are easily corrected, with no remaining handicap to the child. Assuming optimum treatment, by age 8 to 9,only 3.6 percent of children would still have congenital chronic conditions requiring care
2 Peters H. B., School of Optometry, University of California, 1965; Mindin R. L NYC school vision program study,

1962; MCI program statistics; National Society for the Prevention of Blindness; statistics from public health pro-
grams in Michigan, Jacksonville, Fla., Brookline Mass Baltimore, Oakland, and Chicago.

a Michigan State hearing conservation program, MCI program statistics; Survey of School Health Services" in 83school systems (unpublished), USPHS- Oakland Baltimore, and Chicogo school health programs.
4 Mental health service program, HIIH; Winston-Salem school health program; Services for Children with Emotional

Disturbances," APHA, New York, 1961.
5 Jacobziner, H., AJPH, 53:1937, 1963.

l The National Center for Health Statistics, through its Health Examination Survey, is now obtaining
data on the health of children aged 6-17, including dental conditions, vision, hearing, and psychologicalfactors.

2 U.S. National Health Survey, July 1959-June 1961. PHS Project /19, 1963, University of PittsburghGraduate School of Public Health. Yankauer, A., AJPH, 47:1491,1957. Eisner, V., Pediatrics, 38: 40,1966.J. of School Health, 32: 263, 1962.
3 Pittsburgh study; Yankauer; Jacobson, AJPH, 53: 1936, 1963.
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TABLE 2.6-ESTIMATED NUMBERS AND PROPORTIONS OF CHILDREN WITH HANDICAPPING CONDITIONS, 1965

Estimated Estimated
number Age group proportion

handicapped handicapped
(percent)

Eye conditions needing specialist care -11404,000 5-17 23.0
Emotionally disturbed -4, 600,000 5-19 8. 5
Speech disorders -2, 829, 000 5-20 5. 0
Mentally retarded -2, 440,000 0-20 3. 0
Orthopedic ----------------------------------------- 2,153,000 0-20 2.8
Hearing impairments- 2,130, 000 0-20 2.8
Cerebral palsy' .406,000 0-20 5
Epilepsy -400,000 0-20 5

I Only H1o of these are more than mildly retarded (estimate by National Association of Retarded Children).
2 It is estimated by the Children's Bureau that 60 to 70 percent of the children with cerebral palsy are mentally retarded.
Source: Children's Bureau, 1966 (percentages added).

It is estimated that approximately 23% of school children require eye care
(mainly glasses) but that only approximately 17% wear glasses; hence, approxi-
mately 3 million more school children ought to have glasses. Amblyopia (blindness
in one eye) now occurs in 2-3% of the population (estimates actually range from
0.5% to 8%), although almost all of it is preventable with proper treatment at
about age 3.

TABLE 2.7-CHRONIC HANDICAPPING CONDITIONS IN 18-YEAR-OLDS, AND PROPORTIONS PREVENTABLE OR
CORRECTABLE BY THERAPY

1in percentl

Proportion
Proportion of Proportion preventable or preventable or
18-year-olds correctable through com- correctable

Diagnosis chronically prehensive health care 2 through case-
handicapped ' finding and

treatment at
ages 0 1, 3, 5,

UptoageS UptoagelS and9 2

Orthopedic-musculoskeletal .2. 38 15 45 25
Asthma .-- ---- ------------ .81 40 75 20
Hernia .. 66 27 81 45
Genito-urinary - -35 5 82 78
Rheumatic heart disease - -22 0 78 5
Congenital heart disease -- - 15 20 35 30
Epilepsy - -. 13 55 79 66
Diabetes - -. 11 8 64 5
Avitaminosis - --- ------------------- .10 30 54 15
Dental - -. 09 28 72 (2
Tuberculosis-- .04 45 81 7

Subtotal for diagnoses shown ---- --- - 5. 04 20 60 30

Total for all diagnoses (except vision, hearing,
and failure to meet anthropometric stand-
ards)4 -12.23

Eye problems- .78 76 85 75
Ear and mastoid -. 72 47 85 20
Hearing acuity -. 69 27 50 25
Visual acuity-- 56 27 29 20

Total for diagnoses shown- 7.78 30 62 33

Total for all diagnoses (except failure to meet
anthropometric standards)' -15.27

I Preliminary data based on rejection rates in special selective service examinations of 18-year-old non-college-bound
youth (July 1964-December 1965) under the conservation of manpower program. Source: Dr. Bernard Karpinos, Office
of the Surgeon General, Department of the Army.

Rough estimates of the effects of good health care, based on a survey of the medical literature on these leading handi-
caping conditions. Conditions corrected are conditions not handicapping in civilian life.

3 t available.
' Failure to meet anthropometric standards (undertheight, underweight, excluding malnutrition, overheight, overweight)

accounted for rejection of an additional 317 percent of these 18-year-olds.
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S. Unmet dental needs
By age 5-6, almost all children (97%) require some dental care. By age 13,the average child has 11-12 decayed, missing, or filled teeth. Almost all childrenrequire some dental care each year, to clean and fill teeth and for necessary carefor gums. The percentages presented in Table 2.8 therefore represent conservativeestimates of the numbers of children not getting needed dental care: more than60% of children in the South, more than 65% of children in low-income families,and more than 70% of nonwhite children are receiving inadequate (or no) dental

care.
TABLE 2.8.-Percent of children 5-14 with no visit to dentist within the year June

1963-June 1964 Percent
Total (all races) -- 45. 1

White - 40. 4Nonwhite- -----------------------

Total (all family incomes) -45. 1
Under $2000 a year -78. 7$2000 to $3999 ----------------------- -- 65. 2$4000 to $6999 - ------- ---- --------- ----------- 47. 8$7000 to $9999 -34.0
Over $10,000 - 20. 1

Total (all regions) - ----------------------------------------- 45. 1
Northeast ---------------------------------- 33. 9North Central --------------------- 39. 0South -59.7
W est ----------------------------------------- 44. 4

Source: National Health Survey.

III. COSTS AND EFFECTIVENESS OF MATERNAL AND CHILD HEALTH CARE
PROGRAMS

The interrelationships among the effects of environment, education, and
medical care make it very difficult to predict the improvements in health whichwould result from improvements in the delivery of health care. Results of healthprograms are usually not ascertainable for some years. This analysis estimates,however, that health care can significantly improve the health of children inhealth-depressed areas, reducing both mortality and chronic handicapping
conditions.'

This chapter discusses the organization, estimated total costs, manpower
requirements, and estimated effects of 14 possible child health care programs,
grouped under seven major headings: (1) comprehensive maternal and child
health care programs, (2) programs to provide early case-finding and treatment
of congenital and other chronic disorders, (3) a program to provide early case-finding and treatment of vision and hearing defects, (4) programs to reduce
unmet dental needs, (5) intensive care units for high-risk premature and other
infants, (6) a program to provide treatment for Selective Service medical
rejectees, and (7) a program of support for expanded family planning services.
To allow meaningful comparison of program costs and effects, whenever possible,
the projected impact of the programs is examined in a health-depressed urban orrural community of 50,000 persons, including 1,000 expectant mothers, 1,000
infants, 1,000 one-year olds, . . ., and 1,000 18-year-olds.

The next chapter compares the costs, manpower requirements, and estimated
effects of these proposed programs on a h ealth-depressed community of 50,000persons and then compares the cost-effectiveness of the program in accomplishing
each of the objectives outlined in Chapter II. All of the estimates of programeffectiveness were made on the bases of imperfect knowledge (often only informedestimates) of the prolortion of the population needing care, the proportioll ofthe population not getting adequate care, and the effects of adequate care on

I Health-depressed areas have been defined as areas in which infant mortality is high (sea Chapter IT).
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health (in particular, the effects on infant mortality and on handicapping condi-
tions).

1. Comprehensive Maternal and Child Health Care Programs
This section examines the costs, manpower requirements, and anticipated

benefits of experimental comprehensive maternal and child health centers. These
centers would have an aim different from that of existing Children's Bureau andOffice of Economic Opportunity projects: these centers would have as their pri-
mary purpose the exploration and demonstration of new and more efficient ways
of delivering comprehensive health services to mothers and children.

Given the prospect of continued shortages of physicians, comprehensive childhealth care will not be feasible on a wide scale unless far more efficient use of
physicians is achieved. Most promising of the ways to improve physician pro-ductivity is the use of new categories of health personnel, in particular, pediatric
assistants and obstetric assistants.

(a) P; ogram Description
This section discusses the organization of a comprehensive maternal and child

health center serving (say) the 1,000 expectant mothers and 18,000 children under
age 18 in a health-depressed community of 50,000 people. (As an alternative,
a center serving 1,000 mothers-to-be and 5,000 children under age 5 is also dis-
cussed.) Such centers, in providing health care, would be the vehicles for experi-
mentation and demonstration of the effectiveness of new health teams in providing
needed health care, in particular, for experimentation with the uss of varying
numbers and types of physician assistants and neighborhood health aides in serving
a health-depressed community. It is anticipated that most of the physician
assistants and health aides would be drawn from the community to be served.i

In these maternal and child health centers, under supervision, obstetric assist-
ants would provide almost all of the maternity care for the (say) 75% of women
with uncomplicated pregnancies, pediatric assistants would provide much of theroutine child health services traditionally provided by physicians (including well-
child care and care of minor illnesses),2 dental auxiliaries would clean and fill (butnot drill) teeth,3 and indigenous health aides, public health nurses, and social
workers would "reach out" into the community, to attract and serve the 40-60%
of mothers and children not served (or not served adequately) by present programs.
Mental health services would be included as part of the comprehensive health
care package.

The centers would be financed totally or in part by project grants renewable
for at least five years and would be operated under the auspices of medical schools
or groups of physicians, or possibly by community hospitals, local health depart-
ments, or civic organizations. The centers would serve all expectant mothers and
all children up to a specified age in the community, taking full advantage of funds
and services available from third party payers, Crippled Children's programs,
public health funds, and Title XIX. To the extent that the physicians were not
adequately compensated for their services from these sources, the project would
pay them. If the State in which an experimental project is located has a Title XIX
program, payments under that program would provide an important source of
support for the centers. 4

Full outpatient and inpatient preventive, curative, and rehabilitative services
would be available to mothers and children. Family planning, an important ele-
ment in the prevention of unwanted pregnancies, prematurity, and infant mor-
tality in multiparous mothers, would be an integral part of maternal service, with
counseling offered at postnatal visits. Individual and group counseling would
cover nutritional problems, infant care, and health education. Dental care,
psychological and social services, prescription drugs, and vitamin and protein
supplements would be available to mothers and children.

Where necessary, arrangements would be made with regional institutions withprofessional competencies to provide back-up referral and consultative services
for patients who present unusual diagnostic or highly specialized problems and
to provide consultation and technical assistance in program planning and in
appropriate utilization of existing and new categories of health personnel.

E Estimates by N. J. Eastman, Johns Hopkins University Hospital, and H. Jacobson, University ofCalifornia Hospital.
2 Cf. R. W. Deisher, in Pediatrics, 25:711 (1960). Pediatric assistants could for example take histories (usingheck lists), give shots, screen for vision and hearing problems, give advice on well-baby care, make homeviiits, and provide care for minor illnesses.
3 Dentiits can perform 3,000 services yearly and triple that with addition of four trained auxiliaries (esti-ates by V. Diefenbach, Chief, Division of Dental Health, U.S. Public Health Service).
' Title XIX might meet (say) 40%0 of the cost of the maternal and child health centers. Firm estimatescan be made only after adoption and implementation of Title XIX plans i,, the majority of States.
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In accordance with evaluation guidelines drawn up by the Department, theproject would provide for regular review and evaluation of the quality of servicesoffered, the utilization of services and personnel, and the effectiveness of the pro-gram in meeting the needs of the population served. In particular, the projectwould provide for evaluation of the effectiveness of new types of health personneland the impact of the program on the health status of the group served.
(b) Costs and Manpower Requirements

It is expected that the size of maternal and child health care centers would vary.To illustrate the impact of new types of health personnel on the need for obste-tricians, pediatricians, and dentists, we have contrasted the personnel needs oftwo alternative programs with and without the utilization of these new profes-
sional assistants:

1.1 Comprehensive care for 1,000 mothers and 18,000 children under 18,with maximum use of new categories of health personnel (obsetric
assistants, pediatric assistants, and dental auxiliaries),

1.2 Comprehensive care for 1,000 mothers and 18,000 children under 18,
using only traditional health personnel,

1.3 Comprehensive health care for 1,000 mothers and 5,000 children under 5,
with maximum use of new categories of health personnel (as in 1.1),
and

1.4 Comprehensive care for 1,000 mothers and 5,000 children under 5, using
only traditional health personnel.

The cost estimates and manpower requirements presented in Tables 3.1 and 3.2have been prepared on the bases of information on existing Children's Bureaucomprehensive health care projects and the judgments of leading professionalswithin and outside DHEW. If funds were available under Title XIX or from third
party payers, the program costs would be reduced accordingly.

Comprehensive maternity care would cost approximately $560 per mother,including prenatal care, an average of four days hospital care at $50 per day,postnatal care, and full evaluation and treatment of any medical or emotionalproblems. Comprehensive child health care would cost $130-$140 per year perchild, including dental and psychological services. (Costs for preschool childrenwould be higher: approximately $250 per infant, including routing newbornservices, and approximately $160 per child aged 1-5.) These costs are higher thanin most current programs because they include costs for any necessary hospital-ization ($25-$30 per child per year) and substantial costs for reaching out intothe community through social workers, public health nurses, health aides, and
homemakers ($20-$25 per child per year).'

(c) Note on Training Costs
None of the cost estimates above included training costs. Such costs are consid-

ered here.
Medical schools and others administering maternal and child health centerswould be expected to provide for the recruitment and one to two years of special-ized training for the new types of personnel to be used in providing improvedcare: obstetric assistants, pediatric assistants, and dental auxiliaries. Obstetricand pediatric assistants would receive their training under medical school aus-pices, most probably after two to four years of college; dental auxiliaries would

require less academic preparation.
Operation of 10 centers would require training of 60 obstetric assistants, 90pediatric assistants, and 200 dental auxiliaries or (allowing for 25% attrition)80 obstetric assistants, 120 pediatric assistants, and 270 dental auxiliaries. Costsof training such assistants would be roughly $5,000-$6,000 per assistant trained. 2

Total training costs for the 350-470 assistants for ten centers would be $1.75-$2.8
million.

Short-term courses in public health administration and management would
also be valuable for the professional personnel who will staff the centers.

(d) Effects of Comprehensive Health Care on Infant Mortality anl Mental
Retardation

Comprehensive maternity care from a time early in pregnancy may be expectedto reduce prematurity rates by at least 20% in the maternity patients served
X For comparison, per capita costs for the second year of operation of three representative neighborhood

health centers sup poited by the Office of Econo -mic y Opportunity are $100.$119, and $135. Services included
vary a good deal: the first and second figures exclude hospitalization; the first and third exclude dental care.

i The average per student cost of training for the standard eight months course in professional midwifery
is approximately $5,500. Th e D ivision of Dental Health, U.S. Public Health Service, estimates costs of
training dental auxiliaries as approximately $,3,300 per year, exclusive of construction costs.



TABLE 3.1-ESTIMATED PERSONNEL REQUIREMENTS FOR COMPREHENSIVE HEALTH CARE PROGRAMS

Numbers served Obstetric Pediatric Dental Psychiatric

Program Psy- Social
Mothers Chil- M.D. Assist- M.D. Assist- D.D.S. Auxil- M.D. chouo- worker R.N. Social Clerical Aide '

dren ant ant iary gist and worker
R. N.

_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~to
1.1 Comprehensive health carets age 18, using new types ofhealth6 87 9 2 2 2 3 18 1 30 6

1.2 personnel-1,000 18,000 3 6 58.7 9 4 20 2 2 3 18 11 30 26
1.2 Asabove,using ositraditiovalhealthpersonnel - 1,000 18,000 5 0 17.5 0 11 11 2 2 3 18 11 30 26
1.3 Comprehensive health care ts age 5, using new types of health6 23, 4 3 0 0 O 9 4 14 4
1.4 prnnl1,000 5,000 3 6 2 3. 8 4 1 3 0 0 0 9 4 1 4 1 4
1.4 Asabove, usingonitraditinna health personnel .------------ 1,000 5,000 5 0 7.6 0 2 2 0 0 0 9 4 14 14

' Nurses aides, health aides, homemakers (largely hired from the community to be served). for perhaps 2 to 5 times the number of children he would care for today. In the absence of much
It is estimated that, with the use of I or more pediatric assistants, each pediatrician could care experience, the most conservative estimate is used here.
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TABLE 3.2-ESTIMATED COSTS FOR COMPREHENSIVE HEALTH-CARE PROGRAMS

Program ' Numbers Estimated yearly costs I
served Total Per person

served

1.1 Comprehensive health care to age 18, using new types of health C 2 1,000 $561, 000 $561
personnel-- 3 18, 000 2,335, 000 130

Total ---------------------------- 19, 000 2,896,000 -------
1.2 As in 1.1, using only traditional health personnel - 21, 000 561,000- - 61

a 18,000 2,493, 000 139
Total 19,000 3,054,000 --

1.3 Comprehensive health care to age 5, using new types of health 21, 000 561, 000 561
personnel - ---- --------------------- 3 5, 000 868, 000 174

Total -6,000 1,429,000
1.4 As in 1.3, using only traditional health personnel - 21,000 561, 000 561

3 5,000 907, 000 181

Total -6, 000 1,468, 000

I These costs are higher than in most current programs because they include costs for any necessary hospitalization
($25 to $30 per child per year) and substantial costs for reaching out into the community through social workers, public
health nurses, health aides, and homemakers ($20 to $25 per child per year).

2 Mothers.
3 Children.

(e.g., reducing low birth weight infants from 14% to 11% of the total). As a result,
a reduction of at least 4/1,000 would be expected in numbers of neonatal deaths
(deaths within 28 days after birth) and a reduction of at least 1/1,000 would be
expected in numbers of infants born mentally retarded.' On the other hand, if
prematurity rates can be reduced to 6-8%, one would expect reductions of approxi-
mately 9/1,000 in neonatal deaths and approximately 2/1,000 in numbers born
mentally retarded.2

In addition, comprehensive health care in postneonatal period (ages 1-11
months) might be expected to reduce infant mortality rates by another 8.5/1,000
in health-depressed areas.

TABLE 3.3-ESTIMATED EFFECTIVENESS OF COMPREHENSIVE MATERNITY AND INFANT CARE
IN HEALTH-DEPRESSED AREAS

Maternal Premature Infant retarded
Program Births deaths infants deaths (at age 1)

0. Baseline (no new program) 1,000 l0.9 1139 141 2 20. 6
1.1 or 1.2 Comprehensivehealthcare(mothers

and children up to age 18) - 1,000 ' 0. 45 3 70-111 e 24-29 c 18. 8-19. 8
1.3 or 1.4 Comprehensive health care(mothers,

and children up to age 5) -2 1, 000 ' 0.45 5 70-111 6 24-29 6 18. 8-19. 8

XNegro rates have been used as conservative estimates of death rates in "health-depressed" areas.
2See "Note on Methodology."
3 Effects of family planning program are ignored here.
i Estimates of proporition of maternal deaths that are preventable range from 31 to 81 percent. The national average is

0.33 maternal deaths per 1,000 live births.
5 Estimated reductions are based on assumed reductions in prematurity rates of 20 to 55 percent among the maternity

patients served.
These estimates are based on reduced neonatal mortality resulting from an assumed 20- to 50- percent reduction in

prematurity rate and on an assumed reduction in postneonatal mortality resulting from comprehensive infant care (see
"Note on Methodology").

(e) Note on Methodology
Neonatal Mortality.-Calculations of lowered neonatal mortality rates (deaths

in the first 28 days) are based on the assumption that the neonatal mortality rate
is 151/1,000 for low birth weight infants and 7/1,000 for normal weight infants.
These are consistent with both white and non-white overal neonatal mortality
rates for 1964. Neonatal mortality rates for 1950 (best data available) were 175.8

' See " Note on Methodology," page 14.
2 S. H. Clifford has estimated that if present knowledge and methods are applied to identification and

marnagement of high-risk pregnancies, premature births in this group can be reduced to 6-8%. (New England
Journal of Medicine, July 1964, pp. 243-249).
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and 164.7 for low birth weight white and non-white infants, respectively, and 7.1
and 11.9 for normal birth weight whites and non-whites.

Postneonatal Mortality.-Calculations of lowered postneonatal mortality rates
(deaths at ages 1-11 months) are based on the unproven but reasonable assumption
that, with comprehensive child health care, the postneonatal mortality rate can be
reduced from an assumed rate of 14.6/1,000 (the Negro rate) to 6.1/1,000. (The
latter rate was obtained by combining the Negro rate for postneonatal accidental
deaths, 1.3/1,000, with the white rate for all other postneonatal deaths.) Here,
as elsewhere, Negro rates have been used as conservative estimates of rates for
"health-depressed" areas.

Mental Retardation.-Calculations of lowered rates of mental retardation are
based on the estimate that the rate of mental retardation is 4.3% for low birth
weight infants and 1.7% for normal birth weight infants. These unpublished
rates are from an on-going collaborative study of the Perinatal Research Branch,
National Institute of Neurological Diseases and Blindness.

(f) Effects of Family Planning
As was mentioned above, family planning would be an integral part of the

services oflered in the maternal and child health programs under consideration
here. The costs and predicted effects of family planning services are discussed in
Section 7 below.

(g) Effects of Comprehensive Health Care on Chronic Handicapping Con-
ditions

Table 2.7 presented rates of prevalence of chronic handicapping conditions
severe enough to cause Selective Service rejections of 18-year-old non-college-
bound youth, together with rough estimates of the proportions of those conditions
that could be prevented or corrected by comprehensive health care up to age 5
or to age 15. Approximately 15% of these 18-year-olds had chronic handicapping
conditions severe enough for rejection.

Based on a survey of the medical literature on the leading handicapping condi-
tions, it was estimated in Table 2.7 that approximately 20 to 30% of chronic
handicapping conditions could be prevented or corrected (for civilian life) by
comprehensive care up to age 5 and that approximately 60% of such conditions
could be prevented or corrected by such care up to age 15.

Table 3.4 presents the estimated effects of comprehensive child health care up
to age 18 (programs 1.1 and 1.2): uncorrected vision problems would be reduced
by more than 80% below their assumed prevalence under present conditions,
uncorrected hearing problems by more than 50%, other chronic hnadicapping
conditions by more than 50%, and unmet dental needs by 100%. Amblyopin
(blindness in one eye) would be prevented in 17 out of every 1,000 18-year-olds;
binaural hearing loss (partial or total deafness) in two out of every 1,000
18-year-olds.

TABLE 3.4-ESTIMATED EFFECTS OF COMPREHENSIVE CHILD HEALTH CARE ON EACH 1,000 18-YEAR-OLDS IN A
HEALTH-DEPRESSED COMMUNITY

Prevalence ofchronic handicapping conditions
among 18-year-o s

- - - ~ Unmet
Program Uncorrected vision Hearing loss Other dental

problems physical needs
handi-

All Amblyopia All Binaural caps

0 Baseline (no new program) - 2120 20 40 4.6 3 107 650
1.1 or 1.2 Comprehensive health care (up to age 18) 4 20 3 15 2. 5 5 49 0
1.3 or 1.4 Comprehensivehealth care(uptoage5s) 6 92 3 30 3.9 7 98 650

1 Number of 18-year-olds with decayed and unfilled teeth.
2 Assumes that 20 percent of the 18-year-olds have vision problems and that 60 percent of vision and hearing problems

go untreated in health-depressed areas, in.the absence of new programs.
3 Estimates are based on 12.2 percent rejection rates for medical reasons (excluding vision and hearing problems), in

special Selective Service examinations of 18-year-old non-college-bound youth. (See table 2.7.) These totals are based on
the assumption that only 40 percent of chronic conditions are now treated in health-depressed areas and that this treat-
ment corrects 30 percent of conditions treated.

4 Assumes that 20 percent of children up to age 18 receive treatment and that treatment prevents or corrects the vision
problem in 90 percent of these cases.

Assumes that program prevents or corrects 60 percent of handicapping conditions. (See table 2.7.)
Assumes that (a) 8 percent of children up to age 5 receive treatment and that treatment prevents or corrects the

vision problem in 75 percent of these cases, and (b) 40 percent of the remaining children receive(successful)treatment
after age 5.

7 Assumes that program prevents or corrects 30 percent of handicapping conditions. (See table 2.7.)
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2. Programs to provide early case-finding and treatment of congenital and other
chronic disorders in children

This section discusses a much lower-cost program, which examines children in
health-depressed areas at specified ages and provides all required medical treat-
ment, in particular, treatment for congenital and other chronic disorders. Such a
program could be organized as an extension of the present Crippled Children's
program. Funds for such a program could also come through the Title XIX
"Medicaid" program for the medically indigent.

(a) Program Descriptions
These proposals provide for early detection, treatment and follow-up of con-

genital and other chronic disorders in children in health-depressed areas. With the
dramatic successes in combating infectious diseases in the past 30 years, con-
genital disorders and visual, auditory, psychological, and other chronic conditions
have become the major causes of childhood morbidity.

These case-finding and treatment programs would encompass comprehensive
medical evaluation of children at certain specified ages and, as indicated, follow-up,
further diagnostic investigation, and definitive treatment. Sufficient funds would
be available to pay for treatment of all children in whom abnormalities were
detected. Three alternatives, differing in the groups of children to be covered,
have been proposed. The first program (Alternative 2.1) would provide screening,
follow-up, and treatment of newborn infants in health-depressed areas. Since
many newborns do not currently receive a thorough pediatric evaluation, diagnosis
and treatment of congenital and other disorders are delayed, occasionally until a
life-threatening situation exists. Newborns could be examined prior to hospital
discharge, preferably at age 3-5 days.

The second program (Alternative 2.2, the major alternative) would be a case-
finding and treatment program for children in health-depressed areas at specified
ages; for example, 4 days, 1 year, 3 years, 5 or 6 years, and 9 years. (Screening
every year would add considerably to the costs without changing the benefits
appreciably.)

This program would require organization of State and local programs to assure
that all children in health-depressed areas are screened at specified ages and that
(acute and) chronic handicapping conditions discovered are actually treated.
Screening of the newborn would be performed, as in Alternative 2.1, before the
infant was discharged from the hospital. High participation in the 1 and 3 year
old groups would be difficult but might be attained through cooperation of the
local health department, well-baby clinics, local physicians Head Start pro-
grams, day care centers, and community action programs. Screening at school
age would be organized through the local school system, the main point of this
new program being that follow-up and treatment would be provided for all
medical defects discovered in the children screened.

In accordance with evaluation guidelines drawn up by the Department, tech-
niques would be built in for regular review, evaluation, and adaptation of services
with a view to maintaining high quality services and meeting the program's
objectives.

Appropriate local public and voluntary health and welfare agencies, school
health programs, and professional and community organizations would be in-
volved from the planning phase on. Any existing child health care programs and
services (in particular,Crippled Children's services) within the community would be
involved to avoid duplication of efforts and to aid in securing care and services for
children needing such. Title XIX could be amended to require that diagnostic
examinations at specified ages and treatment of chronic and potentially handi-
capping conditions discovered must be included in any State Medical Assistance
Plan.

The third program (Alternative 2.3) would screen and provide follow-up and
treatment for all (and only) premature newborns, not only those in health-
depressed areas. This group was singled out because of the 45% greater incidence
of congenital malformations as well as an increased incidence of other disorders
in low-birth-weight infants as compared with those of normal birth weight. In
this alternative, treatment for handicapping conditions would be financed only
for the medically indigent. Screening and diagnostic work, but not treatment,
would be covered for infants from higher-income families.

(b) Costs
Cost estimates and manpower requirements for these screening and treatment

programs are presented in Tables 3.5 and 3.6. In comparison with comprehensive
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health care, early case-finding and treatment (Program 2.2) is relatively inexpen-
sive, costing approximately $30 per child screened.

TABLE. 3.5-ESTIMATED COSTS FOR EARLY CASEFINDING AND TREATMENT OF CONGENITAL AND
OTHER CHRONIC DISORDERS

Number of Estimated yearly costs
Program children

served Total Per person
screened

2.1 All newborn infants in health-depressed areas- 1, 000,000 $29, 700, 000 $30
2.2 Children in health-depressed areas, aged 0,1, 3, 5, and 9 .- - 5,000,000 3 149,700,000 3 30
2.3 All premature infants:

Medically indigent -80,000 3,154,000 39
Other premature infants -24, 000 4 2,175,100 4 9

I All 800,000 to 1,000,000 children in each age group would be screened each year; treatment would continue as long as
necessary.

2 Estimated numbers treated each year:
Vision -110,00--------------------------------------------0------------------------ - I
Hearing -- ------------------------------------------------------- 20, 000
Congenital malformations (another 204,000 would already be under treatment) -75, 000
Other medical -306, 000
Psychiatric -------------------------------------------------------------- 70, 000

Total -581,000
3 During the lst 4 years, costs would be approximately 10 percent higher.
4 Followup and treatment would be at private expense.

TABLE3.6-ESTIMATED PERSONNEL REQUIREMENTS FOR CASE-FINDING AND TREATMENT

Program Number of children M.D.'s required
served

2.1 All newborn infants in health-depressed areas 1,000,000 270
2.2 Children in health-depressed areas, aged 0,1, 3, 5, and 9 5,000, 000 11,900
2.3 All premature infants -320, 000 86

'700 pediatrician-years for case finding, 1,200 specialist-years for treatment of health problems discovered.

(c) Effects of Early Case-Finding and Treatmcnlt on Chronic Handicapping
Conditions

Table 2.7 presented rates of prevalence of chronic handicapping conditions
severe enough to cause Selective Service rejection in 18-year-old non-college-
boutnd youth. Approximately 15% had chronic handicapping conditions severe
enough for rejection. It was estimated in Table 2.7 that approximately 30% of
chronic handicapping conditions could be prevented or corrected (for civilian
life) by the major case-finding and treatment program under consideration here,
Alternative 2.2. Section 3, below ("Program to Provide Early Case-Finding and
Assured Treatment of Vision and Hearing Defects"), discusses the anticipated
effects of the vision and hearing components of this program.

Tables 3.7 and 4.4 summarize the estimated effects of early case-finding and
treatment programs: Under the major alternative 2.2, uncorrected vision prob-
lems would be reduced by 40% below their assumed prevalence under present
conditions, uncorrected hearing problems by 40%, and other chronic handicap-
ping conditions by 20%. Amblyopia would be prevented in 17 out of every 1,000
18-year-olds; binaural hearing loss in 1 out of every 1,000 18-year-olds.
3. Program to provide early case-finding and treatment of vision and hearing defects

This section examines the estimated costs and effects of a subprogram of
program 2.2: early case-finding and treatment of vision and hearing defects.

Currently, approximately one-half of the 6 and 9-year-olds receive vision
screening through school health programs, and hearing screening is received
by one-half of the 6-year-olds and one-third of the 9-year-olds. Most of these
programs do not have effective referral mechanisms, nor are funds available
for paying for treatment. At the present time, 3-year-olds are virtually unreached.
Undiscovered and untreated defects affecting communication skills can signifi-
cantly retard the learning of the pupils so handicapped. Almost 10% of preschoolers
have vision problems (most of them preventable or correctable); approximately
3 % have hearing problems, half of them correctable or preventable.
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TABLE 3.7-ESTIMATED EFFECTS OF CASE-FINDING AND TREATMENT PROGRAMS ON 1,000 CHILDREN AT AGES
1, 3, AND 18

Untreated congenital Chronic
Program malformations handicapping

conditions
Age I Age 3 at age 18

0.0 Baseline (no new program) - - - - 45-75 24-75 1107
2.1 Screening and treatment of all newborn infants ---- 37 37
2.2 Screening and treatment at ages 0, 1, 3, 5 or 6, and 9 ---- 11 0
2.3 Screening and treatment of all premature infants -3 --- 054 3-54 (7)

X Assumes that 12.2 percent (see table 2.7) have handicapping conditions (exclusive of vision and hearing problems)
only 40 percent of which have received proper treatment. Further assumes that proper treatment corrects 30 percent of
conditions treated.

2 Assumes that program prevents or corrects 30 percent of handicapping conditions (see table 2.7).
o Assumes 108 congenital malformations/1,000 premature infants (incidence 45 percent above national average).

(a) Program Description
Under this proposal, State and local programs of vision and hearing screening

would be developed or expanded to include referral and correction of defects, in
order that as many vision and hearing defects as possible be detected and treated
at ages 3, 5 or 6, and 9. For school age children, the screening and follow-up would
be part of the school health program. At age 3, children could be reached in nursery
schools, day care centers, Headstart projects, health department clinics, or
other clinics set up for screening. Procedures would be developed for referring
children with abnormal findings to appropriate health care resources for further
diagnostic evaluation, definitive treatment, and rehabilitation. While the focal
point of this program locally most probably would be in the school health program,
it would be imperative, because of the new program emphasis on evaluation and
treatment of all children in whom problems are identified, that appropriate public
and voluntary community health and welfare agencies, professional groups and
parental organizations be involved from the planning phase on. Any existing child
health care programs and services should be involved to avoid duplication of
efforts and to aid in funneling problems to the appropriate source of care.

Plans for evaluation of the program should be evident and include not only
operational statistics but determination of the effectiveness of various screening
techniques in uncovering hearing and vision problems and determination of the
extent to which such problems are remedial and future seriously handicapping
conditions are forestalled. The program should be responsive to the results of the
evaluation, which might suggest a different methodology or the need for new
community resources to handle visual and hearing problems.

(b) Costs
Table 3.8 presents a summary of the costs and services provided by this program

of screening and treatment of vision and hearing defects, in a community of
50,000. These programs can be expected to prevent or correct the majority of
vision and hearing defects in young children at an average total cost of $6.86
per person screened, or $158 per person treated.

Teachers, school nurses, and laymen can be trained to perform vision screening
at little expense. Screening of 3,000 children in the age groups under consideration
would require only Y2 man-year of technicians' time, and a total of 12 man-weeks
of audiologists' time. Treatment of vision and hearing problems discovered
would require from 3.5 to 6.5 man-weeks of specialists' time.

(c) Effectiveness
Vision.-The great majority of vision impairments are refractive errors, almost

all of which are correctable, and coordination problems, half of which are correcta-
blc. Amblyopia ex anopsia, which constitutes 90% of amblyopia (blindness in one
eye) can be prevented by screening and proper treatment at age 3 but would not
be affected by any program which reached children only upon entry to school.

Without such a program of screening, follow-up and treatment, it can be esti-
mated that (say) 60% of vision handicaps go uncorrected in "health-depressed"
areas (unproven but reasonable assumption). Each year the program would treat
new vision handicaps in 3% of 3-year-olds, 5% or children entering school (addi-
tional cases), and 3% of 9-year-olds (additional cases). After the program had been
in operation for three years, almost all refractive errors in children under 9 would
have been corrected; uncorrected coordination problems would have been re-
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TABLE 3.8-ESTIMATED COSTS AND SERVICES PROVIDED: EARLY CASEFINDING AND TREATMENT OF VISION
AND HEARING DEFECTS

Numbers served

Need followup Treated I

Other Estimated
Program Screened 3 Eye vision yearly

Total Hear- Vision Total Hear- sur- treat- costs
Ing ing gery ments

(Including
glasses)

3.1 Early casefinding and assured treat-
ment:

Age3 .--- I0 45 15 30 37.5 7.5 14 16
Age5or6 -- --- 1,000 85 15 60-80 57.5 7.5 ---- 50 .
Age9 ---- 1,000 50 10 40 35.0 5.0 - 30 .- .

Total - 3,000 180 40 140 130.0 20.0 14 96 4 $20,570

X New cases only (totals would be higher in the first 4 years of the program).
2 All 1,000 children/age group would be screened each year; treatment would continue as long as necessary.
3 Total per person screened, $6.86; per person treated, $158.
4During the first 4 years, costs would be approximately 15 percent higher.

duced by approximately 50%; and amblyopia would have been reduced by per-
haps 50% (after three more years, amblvopia would have been reduced by 85%).

It can be anticil)ated that improvement in the child's general outlook and learn-
ing ability will follow when his vision handicaps are corrected.

Hearing.-It is commonly estimated that 50% of hearing loss is correctable or
can be significantly improved. (The Michigan Hearing Conservation Program
findings support this as a conservative figure: 75 % of children who receive medical
attention (as well as 25% of those not receiving medical attention) show improve-
ment or return to normal.) Based on analysis of several studies, it is estimated
that the screening and treatment programs under consideration here would reduce
hearing loss among preschool children in "health-depressed" areas from 1.2-1.5%
(in absence of the program) to 0.9%; among children 5-11, hearing loss would be
reduced from 4% to 2.5%.
4. Program to reduce unmet dental needs

Up to this time, because of failures in organization or in follow-up treatment,
dental programs for indigent children have not had significant lasting dental
benefits.

Comprehensive dental care programs for school children have received increasing
attention and support. This analysis reveals that the costs of any such dental
care program can be dramatically reduced by prior fluoridation of those community
water supplies that still remain unfluoridated.

(a) Program Descriptions
Only a small proportion of the people in the United States receive anything

close to complete dental care, and most people postpone treatment until pain
forces them to visit the dentist. Most of the dental ills in adults are traceable to
childhood neglect. This section describes three dental programs: a fluoridation
program, a dental care program organized through the school systems, and a pro-
gram combining these two.

The first program (Alternative 4.1) is a program of Federal grants for the
installation of fluoridation equipment for community water supplies, plus annual
financial "bonuses" to help meet the cost of operating and maintaining fluoridation
programs.

At present, 4,046 communities with a combined population of approximately
70 million persons are drinking naturally fluoridated water or water with adjusted
fluoride content. Ten million people drink naturally fluoridated water; 60 million
artificially fluoridated water. Forty-six percent of the people using community
water supplies drink fluoridated water.

The adjustment of fluoride ion in community water supplies to an optimal level
has been determined to be a safe and effective method of reducing dental decay
by more than 50%. Initially this improvement is observed only among children,
since the consumption of fluoridated water affects the structure of teeth during
the stage of enamel formation (during the first 12 years of life). Once the tooth
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structure has been thus modified, however, increased resistance to dental easier
becomes a life-long asset. Consequently, with the passage of time and continued
fluoridation, the entire population can ultimately benefit.

The second dental program (Alternative 4.2) is a program to provide compre-
hensive dental care to school children from the first to the twelfth grade. Care
would be provided on an incremental basis: in the initial year, coverage will include
first graders only; in the second year, first and second graders; in the third year,
first, second, and third graders. The annual one-grade increment would continue
until all of the children in both primary and secondary schools were included.
Dental services would include diagnosis, prophylaxis, fillings, extractions, topical
fluoride applications where necessary, and tooth-space maintainers.

There are two reasons for directing such a dental care program exclusively to
school age children: first, the child's entering into school usually coincides with the
appearance of the first permanent teeth and marks the beginning of the critical
period of oral health. Second, the schools themselves provide the setting in which
continuous access to the largest number of children is assured and most productive
use of dental manpower is achieved.

The program would provide basic preventive dental care for all children
enrolled, including diagnostic services, continuing emergency care, and preven-
tive and restorative services. Specialty services, such as orthodontics, would
be included only in selected programs, to gain actuarial experience. Dental
treatment would be provided by private dentists and dentists employed by
public agencies., The dental programs would be operated in close cooperation
with local school systems, although overall program guidance would be furnished
by a local health agency or local dental society.

The program would require the expansion, renovation, and equipping of dental
treatment centers, with special incentives for the establishment of school clinics,
group practice clinics, and the optimum utilization of publicly supported facilities.
Mobile clinics for isolated areas and systems for transporting children from out-
lying areas to established care centers would be provided where necessary.

The third dental care program (Alternative 4.3) is simply a combination of the
first two, combining fluoridation and dental care for schoolchildren and costing
far less than comprehensive dental care in the absence of fluoridation.

(b) Costs
Tables 3.9 and 3.10 present estimated costs and manpower requirements for

the three dental health programs. The fluoridation program costs approximately
$0.71 per year per child served; comprehensive dental care costs approximately
$30 per child per year in a community without fluoridated water, but only $13
per year in a community which has had a fluoridated water supply during the
period in which the "teeth served" were being formed.

TABLE 3.9-ESTIMATED COSTS FOR DENTAL HEALTH PROGRAMS IN A COMMUNITY OF 50,000 PEOPLE

Estimated yearly costs
Program Number of

children served Total I Per child served

4.1 Fluoridation of community water supples 212,000 ' $5, 800-$8, 500 $0. 71
4.2 Comprehensive dental care without fluoridation - - 9,000 270, 000 30. 00
4.3 Comprehensive dental care with fluordiation -- - 3 15, 000 117, 000 4 13.00

Cost of fluoridation +8, 500 +. 71

1 The Division of Dental Health estimates that it would cost $20,000,000 for installation of equipment to fluoridate the
12,868 nonfluoridated (mostly small) community water supplies serving 82,000,000 people. Annual maintenance and
chemical costs are approximately $0.12 per capita. If the $20,000,b00 were prorated over (say) 5 years, equipment costs
would be 5 cents per capita per year. Hence total fluoridation costs can be calculated to be $0.17 per capita, or roughly
$0.71 per chld (under 12) served.

In Charlotte,N.C. (for 50,000 people), installation costs for fluoridation equipment wasapproximately $2,500and annual
maintenance and chemical costs are $5,300; in Miami, Fla. (for 500,000), installation costs were $16,000 and annual costs
are $51500.

2 Ages 0-12.
3 Assumes 75 percent participation of school-age children.
4 Costs would be higher if orthodontic work were added.

I The Division of Dental Health estimates that if dentists who wanted more patients were distributed
geographically its the same way as are the children without dental care, the dentist supply for a national
program for children would probably he adequate, even if every child were covered under the plan. With
the existing distribution of dentists, however, the South and some Northern communities would be seri-
ously short of dentist resources needed. The Division of Dental Health has therefore also recommended a
program of training dental auxiliaries for work under supervision of dentists in a national dental care program
for children.
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TABLE 3.10-ESTIMATED PERSONNEL REQUIREMENTS FOR DENTAL HEALTH PROGRAMS IN A COMMUNITY OF
50,000 PERSONS

Number of Personnel required
Program children

served DOS Dental
auxiliary

4.1 Fluoridation of community water supplies -12,CD 0 04.2 Comprehensive dental care (no fluoridation) -9 000 2. 5 12. 54.3 Comprehensive dental care (plus fluoridation) - 9 000 1.1 5. 5

(c) Effectiveness
As Tables 3.9 and 3.10 indicated, fluoridation will bring about major reductions

in tooth decay, reduce the number of treatment hours needed per child, and (overtime) dramatically lower dental needs and hence lower the per capita cost ofdental care. Table 3.11 indicates the estimated effects of the three dental health
programs, based on experiences in a number of communities throughout thecountry. Numbers of decayed, missing, and filled teeth are 50-60 lower in
communities with fluoridated water supplies.

TABLE 3.11-ESTIMATED EFFECTS OF DENTAL HEALTH PROGRAMS

Dental status
Program Age 13 Age 20 to 44

DMF teeth I Missing teeth DMF teeth I Missing teeth

0 Baseline (no fluoridation)- 212 21.15-1.5 17.2 34.44.1 Fluoridation- 47 4. 3 3 7. J 1. 64.2 Comprehensive dental care, no fluoridation 211.4 t S54.3 Comprehensive dental care, fluoridation 4 5.7 4. 1

I Decayed, missing, or filled teeth.
I Woonsocket R.I.
I Boulder, Colo. (average care).
I Gainesville, Fla.
' Colorado Springs, Colo. (average care).

5. Intensive care units for high-risk premature and other infants
Intensive care units for high-risk premature and other newborns have been

proposed as a direct attack on the problem of infant mortality.
(a) Program Description

This proposal would facilitate the development of intensive care centers forhigh-risk premature and other newborns. Limited experience in the United States
and more extensive experience abroad have shown such centers to be of considera-
ble benefit in lowering mortailty among the infants served. This program would
assist in the establishment of special care centers for premature and other newborn
infants with medical complications (such as respiratory distress, serious congenital
malformations, hemolytic disease of the newborn), who need greater medical andnursing supervision than is provided in premature and regular newborn nurseries,
care by specially trained personnel, and occasional electronic and other monitoring.
Preference would be given to hospitals with teaching programs in pediatrics.
Staffing, transportation of infants to the center, and renovation and equipment
prorated over ten years are provided for. A regional unit sufficient to serve a
geographical area with a population of 500,000 is envisioned, though considerable
variation is possible within the limits of effective deployment of specialized man-
power and equipment. Assurance should be given that the staff has received or will
concurrently be receiving special training in the care and treatment of cardio-
pulmonary failure and respiratory distress in newborn infants. Procedures for useof the center and transportation of infants should be well developed.

Plans for evaluation would focus on the effectiveness of the center in reducinginfant mortality and morbidity. Alternative staffing patterns and realignment of
responsibilities to provide optimum care and utilize personnel most effectively
should be explored.

84 449 0-67-3
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(b) Costs
The cost estimates and manpower requirements presented in Table 3.12 have

been prepared on the basis of estimates that approximately 5% of newborns need
intensive care. Nurse- and aide-requirements per shift have been multiplied by 5 to
assure 24-hour, 52-week coverage.

TABLE 3.12-ESTIMATED COSTS AND PERSONNEL REQUIREMENTS FOR AN INTENSIVE-CARE UNIT SERVING A
COMMUNITY OF 500,000 PEOPLE

Infants served Estimated Yearly costs Personnel required
per year

Total Per infant MD RN LPN Aide

525 $491,000 $935 2 21 20 15

(c) Effectiveness
A large number of studies in this country and others have shown the effective-

ness of special hospital units for "high-risk" infants.' Based on the experience in
the special "Premature Centers" in New York City,2 one can estimate that these
centers would cut the neonatal mortality rate among premature infants from ap-
proximately 160 per 1,000 to approximately 125 per 1,000. In an area in which
prematurity rates were high, intensive care units could have a substantial effect on
over-all infant mortality rates.
6. Program to Provide Treatment for Selective Service Medical Rejectees

A health referral program for armed forces medical rejectees was initiated by
the Public Health Service in 1964 under the authority contained in Section 301
of the Public Health Service Act. Contracts have been negotiated with State
health departments, State vocational rehabilitation agencies, and, in one State, a
State welfare department to provide health counseling and referral services at
75 military examining stations in the nation. The average age of the rejectees is
19, with a range from 17 to 27 years of age. Program experience has indicated that,
of the medical rejectees, approximately 40% are already under treatment and
30% have conditions which do not necessitate referral (e.g., failure to meet anthro-
pometric standards). It has been established by the Public Health Service that the
Selective Service medical examination gives a good indication of conditions that
are handicapping even in civilian life.

For the 30% of medical rejectees (currently roughly 120,000) needing but not
under treatment, no funds for treatment are available through the program for
those who do not have adequate personal resources or qualify for other public
programs. On the basis of program experience, it is estimated that 12% of the
medical rejectees (roughly 48,000 young men) need treatment but fail to receive
it because they do not have adequate financial resources nor do they qualify for
other public programs. Often the conditions requiring the most expensive treat-
ment (e.g., heart surgery) are covered by other programs. Though a detailed cost
analysis has not been done, it is estimated that $5,000,000 annually would go far
towards meeting the needs of the 48,000 men who fail to receive treatment for
financial reasons (and lack of eligibility for other public programs).

TABLE 3.13-ESTIMATED COSTS FOR TREATMENT OF SELECTIVE SERVICE MEDICAL REJECTEES

Estimated yearly costs
Number

Program served Per person
Total treated

Treatment of medical rejectees (not otherwise receiving treatment for
financial reasons) ---- 48, 000 $5, 000, 000 $104

7. Expanded Family Planning Services
There is substantial evidence that many individuals in the U.S. who would

like to receive family planning services are not now receiving these services.
I Craig, Brit. Med. J., 5378:266-72. Karlstrom, Acta Ped 51 (suppl 135): 130-6, 1962. Baumgartner, et al.,

3. Ped., 64:725-740,1959. Vignec, A. J., New York J. Med., 53:2785, 1953. Taylor, E. S. and Walker, L.,
Obst. and Gynec., 135:555-62, 1959.

2 Baumgartner, op cit.
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These are often persons who for economic or social reasons most need family
planning services. Where these services are presently offered in maternity and
infant care projects administered by the Children's Bureau, their utilization has
been high (approximately 80%) and the proportion of women persisting in the
service has remained high.

Family planning services are, moreover, an important component of any pro-
gram that seeks to reduce infant mortality rates and future handicapping con-
ditions. This section therefore examines the costs and estimated effects of ex-
panded family planning services.

(a) Program Description
Studies undertaken by Planned Parenthood affiliates indicate that there are

at any given time in this country, approximately 5,000,000 medically indigent
women who potentially desire family planning assistance. About one-half million
indigent women now receive such aid from public or private sources. The Depart-
ment of Health, Education, and Welfare has offered support for family planning
services mainly through Children's Bureau maternal and child health programs.
Federal financial support for these programs is estimated to have been $3 million
in fiscal year 1966 and more than $5 million in fiscal year 1967.

This proposal provides for voluntary family planning programs available to
those who would not otherwise have access to such services. Project grants would
be awarded to public or private non-profit agencies to develop or improve family
planning programs which are an integral part of maternal or other health services
for women in "health-depressed" areas. Such programs would include dissemina-
tion of family planning information service and supplies to any woman seeking
such services.

The programs conducted should guarantee freedom from coercion or pressures
of mind or conscience. There would be freedom of choice so that all women in
these "health-depressed" areas could choose in accordance with the dictates of
their conscience.

(b) Costs
Based on experience with family planning programs to date, costs of providing

family planning services should be less than $20 per woman served. When family
planning services are provided in conjunction with prenatal, obstetric, and post-
natal care, costs are reduced to $10-$15 per woman per year.

To serve up to 4.5 million additional low-income women not now having access
to family planning services, expenditures ultimately as high as $90 million could
ultimately be justified.

(c) Effects
Table 3.14 displays relevant experience in family planning programs in North

Carolina and Chicago. On the basis of these figures, assuming that the birth rate
among continued users of family planning services (mainly the pill and the IUD)
to be neglibible, we estimate that, for every group of women receiving family
planning services, at least 70% will continue to take advantage of the services
and hence the birth rate will be reduced by at least 70%.

TABLE 3.14-PROPORTION OF WOMEN CONTINUING TO USE FAMILY PLANNING SERVICES

[in percentl

After 12 months After 24 months

Mecklenburg County, N.C - 74% 66%Chicago -77+ 72+

Source: Corkey, J., of Marriage and the Family, 26:478 (cited in Population Crisis, hearings on S. 1676, p. 986).

Family planning programs would presumably also lead to considerable de-
creases in numbers of illegal abortions, hence also to considerable decreases in
maternal morbidity and mortality. Estimates of the numbers of illegal abortions
range up to a million (or even more) each year, i.e., up to 1 abortion for every
4 live births.

Family planning can also have an important effect on infant mortality rates:
both infant mortality rates and mental retardation rates arc, for example, sub-
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stantially higher than average among fourth and subsequent live births.' These
infants account for only 29% of all live births but approximately 45% of all
yearly infant deaths and a larger proportion of infants born mentally retarded.
Among nonwhites, fourth and subsequent live births account for 41% of all
live births.

The following calculations illustrate the effects that could be achieved through
operations in health-depressed areas: It is assumed, for illustrative purposes, that a
family planning program serves women with three or more children, that (as in the
current Children's Bureau projects) 80% of these women participate, and that the
family planning program reduces the number of births by 75 % in the participating
group (an unproven but reasonable assumption, based on the theoretical effective-
ness of current family planning methods). Under these assumptions, the overall
non-white infant mortality rate would be reduced from 41.1 to 30.2. A national
program for all women with three or more children would, under the same assump-
tions of 80% participation and 75% effectiveness, reduce the national infant mor-
tality rate from 24.8 to 22.0.

Under similar assumptions, family planning programs could reduce the incidence
of mental retardation from (say) 21 per 1,000 to 15 per 1,000 infants.

IV. COSTS OF ACHIEVING PROPOSED OBJECTIVES

This chapter compares the costs and manpower requirements of the above
maternal and child health care programs, then compares the cost-effectiveness
of these programs in accomplishing each of the child health objectives.

A. COSTS AND MANPOWER REQUIREMENTS

Table 4.1 summarizes costs and personnel requirements of the alternative child
health care programs examined, for a health-depressed community of 50,000
people. Comprehensive maternity care (in programs 1.1-1.4) would cost approxi-
mately $560 per mother, including prenatal care, an average of four days hospital
care at $50 per day, postnatal care, and full evaluation and treatment of any
medical or emotional problems. Comprehensive child health care would cost $130-
$140 per year per child (in programs 1.1 and 1.2), including dental and psycho-
logical services.2

3
The program of early case-finding and treatment (program 2.2) would cost

approximately $30 per year per child screened ($188 per child treated).
Fluoridation (program 4.1) would cost approximately $0.71 per year per child

served; comprehensive dental care (programs 4.2 and 4.3) would cost approxi-
mately $30 per year per child served (or $13 per year for children whose water
supply had been fluoridated since their births).

Family planning services (program 7.1) would cost at most $20 per year per
woman served.

For a health-depressed community of 50,000 people, costs of the programs
considered would range from $8,500, for fluoridation (program 4.1) to approx-
imately $3,000,000, for comprehensive health care for mothers and children
(programs 1.1 and 1.2). Table 4.2 ranks the programs considered by total esti-
mated yearly costs.

I The report of the British Perinatal Survey states that the mortality rates for 4th, 5th, 6th-7th, and 8th
live births are 1.38, 1.41, 1.74, and 1.8 (est.) times those for all live births. Whether this increased infant risk
is due to parity (the number of previous babies) or to concomitant conditions-maternal age, spacing of
pregnancies, prior pregnancy or lying-in complications, age of the father, socio-economic factors, etc.-camIot
be perfectly explained. It is important to recognize, however, the increased risk which accompanies increas-
ing maternal age and parity in every socio-economic stratum as a strong rationale for family planning.

2 These costs are higher than in most current programs because they include costs for any necessary hos-
pitalization ($25-$30 per child per year) and substantial costs for reaching out into the community through
social workers, public health nurses, neighborhood health aides, and homemakers ($20-$25 per child per
year).

3 Costs for comprehensive infant care would be approximately $250 for the year of infancy, including rou-
tine newbom services.



TABLE 4.1.-SUMMARY OF YEARLY ESTIMATED COSTS AND PERSONNEL REQUIREMENTS FOR ALTERNATIVE CHILD HEALTH CARE PROGRAMS SERVING A HEALTH-DEPRESSED COMMUNITY OF50,000 PEOPLE

Estimated yearly costs

Program Numbers served Numbers sronnel requirements Per person served Per person treated
Mothers Children treated Doctor Dentist munity Mother Child Mother Child

0 Baseline (no new program)-0 0 ......... ................3.1 Comprehensive health care (mothers, and children up to age
18)-3, ----------------------------------------------- 1 000 18,000.0 19,000.0 11.7 4.0 $2,896,000 $561 $130.00 $561 $130.001.2 Comprehensive health care (mothers, and children up to age
18)-. -------------------------------------------------- ,000 1g,00 0o0o°. 19,000.0 22. 5 11.0 3,054,000 561 139.00 561 139.001.3 Comprehensivehealthcare (mothers andchildreouptoage5) 1,000 5,000.0 6,000.0 6. 1.0 1,429, 000 561 174.00 561 174. 001.4 omprehensive health care mthe rs',adchidreup toage 5) 1000 5,0. ,0. 2620 1,468,000 561 181. 00 561 181.002.1 Casefinding and treatment (ewborns ont) ------- -1, -- 000.0 37.0 .22 _..... 29,700 ------ 30. 00 ------ 803.002.2 Caseflndieg and treatment ages 0, 113- 5, and 9)..- 5, 1.0 -583. -149 7000 1 30. 00 258. 003.1 Vision and hearing Caseing and treatment - -- - 3,000.0 130.0 .2 . 20,570 6.86 - - 158.004.1 Fluoridation--...................... ..... 12, 000.0 - -...........- ------ 8,500 ------ .71 -----4.2 Comprehensive dental care (without fluoridation). ------------ .'........ 9,000. 0 9,000.0 82.5 270,000 .. 30.00 304.3 Comprehensive dental care (plus fluoridation) . .15,000.0 9,000.0 3 125, 500 8.37 13.945.3 Intensive care units for high-risk newborns.---------...... 52.5 52. 5 .2 0 48, 100 ------ 935.00 ...--- 935. 007.1 Expanded family planning services . ........................ 21,800.32,-000-2........... - - 3 20 95 °° -

I Assumes 75 percent participation.
.Assumes that only women with at least 3 children participate In the program.
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TABLE 4.2.-RANKING OF PROGRAMS BY ESTIMATED YEARLY COSTS IN A HEALTH-DEPRESSED COMMUNITY OF
50,000

Estimated yearly costs Physi-
cians Persons Persons

Program Per person treated and served treated
Total dentists

Mother Child required

41 Fluoridation -$8,500 -0 12, 000.0 0
3.1 Vision and hearing case-finding and treatment

(ages 3. 5, and 9)- 20,570 --- 6 0.2 3,000.0 130.0
2.1 Case-finding and treatment (newborns) - 29,700 --- 803 22 1, 000.0 37.0
7.1 Expanded family planning services -32, 000 ----- 1600.0 0
5.1 Intensive care units for high-risk newborns ---- 49,100 --- 935 2 52.5 52.5
4.3 Comprehensive dental care (plus fluoridation) 125, 500 --- 13.94 1. 1 15,000.0 9,000.0
2.2 Case-finding and treatment (ages 0, 1, 3, 5,

and 9) -149,700 --- 258 1. 3 5, 000.0 581. 0
4.2 Comprehensive dental care (without fluorida-

tion) -270, 000 --- 30 2. 5 9, 000.0 9,000.0
1.3 Comprehensive health care (mothers, and

children up to age 5) -1,429,000 561 174 7.8 6,000.0 6,000.0
1.4 Comprehensive health care (mothers, and

chldren up to age ) -1,468,000 561 181 14.6 6,000. 0 6,000.0
11 Comprehensive health care (mothers, and

children up to age 18) 2,896,000 561 130 15.7 19 000.0 19 000. 0
1.2 Comprehensive health care (mothers, and

children up to age 18)- 3,054,000 561 139 33.5 19, 000.0 19, 000.0

The above costs can be used to provide rough estimates of the costs of providing
health care to all the mothers and children living in poverty. Table 4.3 presents
the costs of providing health care to all such mothers and children: If sufficient
personnel were available to provide care at the estimated costs, comprehensive
maternity care for the 800,000to 1,000,000 low-income mothers would cost approxi-
mately $450-$560 million per year; comprehensive health care for the 15 million
poor children under age 18 would cost approximately $2 billion per year. Early
case-finding and treatment programs serving each year the 4 to 5 million poor
children aged approximately 0, 1, 3, 5, and 9 would cost $120-$150 million per
year. Comprehensive dental care for the 10 million poor children of school age
would cost $300 million per year (or $130 million per year if their water supplies
had been fluoridated since their births).

Comprehensive maternity care for 800,000 mothers would require services of
more than 4,000 obstetricians (or 2,400 obstetricians if obstetric assistants were
employed).' Comprehensive health care for 15 million children would require
services of 14,600 physicians (less than 7,300 physicians if pediatric assistants
were used).2 Comprehensive dental care for 10 million children would require
services of 7,800 dentists (or 2,800 if trained auxiliaries were used, and less than
half as many in each case if water supplies had been fluoridated for suitable periods
o-f time).3 Early casefinding and treatment programs serving 5 million children per
year would require approximately 1,900 doctors.

B. COST-EFFECTIVENESS OF MATERNAL AND CHILD HEALTH PROGRAMS

This section compares the cost-effectiveness of the programs considered in
meeting the objectives proposed in Chapter II: providing needed child health
care, preventing or correcting chronic handicapping conditions, reducing infant
mortality, and reducing unmet dental needs. Table 4.5 compares the estimated
effects of these programs, for each $10 million expended. The bases for this
comparison are Tables 4.1 and 4.4, which summarize the estimated costs and
effects of these programs.
1. Providing needed child health care

According to Table 4.5, for every $10 million expended, the program of early
case-finding and treatment would provide examinations each year for 334,000
children and would provide medical care for the 39,000 needing treatment. Each
child would be examined five times in his first 10 years, treatment being provided
for any chronic (or acute) conditions discovered.

I Total number of full-time non-Federal obstetricians in the United States is approximately 15,000 (ap-
proximately one obstetrician for every 270 live births).

2 Total number of full-time non-Federal pediatricians in the United States is approximately 14,000 (one
pediatrician for every 4,000 children under age 15).

a Total number of active non-Federal dentists in the United States is approximately 86,000.



TABLE 4.3-COSTS OF PROVIDING HEALTH CARE TO ALL MOTHERS AND CHILDREN IN POVERTY

Program Number of dow-incore people Yearly costs of programmanpowerrquirments Exisn manpower
needIng care Without physician With use of physician gmnoe

assistants ussistants

1.1-1.4 Comprenensive maternity care -- 8006,00-1, ,000 mothers. $450,000,000-$560,000,000.. 4,000-5,000 obstetri- 2,400-3,000 obstetri- 15,000 obstetricians.'
clans. cians. CAD1.1-1.2 Comprehensive child health care --------- 15 000 000 children under 18 $2 000 000 000------14,600 physIcians-----7,300 physicians ----- 14,000 pediatricians.' U'2.2 Early casefinding and treatment- 4,600,600 to 5,000,000 chil- - 1 SlO,06d01l- di50.00,000 (-) (2)

dre'n per year.
4.2-4.3 Comprehensive dental care .................... .. 10,000,000 children of school $130,000,000 with flourida- --- -- 1,200 dentists -.- 0 86080 dentists.age. tion.

$300,000,000 without flouri- 7,800 dentists- 2,800 dentists.I dation.

I Non-Federal, full-time obstetricians and pediatricians. General practitioners add to this total, ' 1,500-1,900 physicians.but the supply of general practitioners Is fauling rapidly.



TABLE 4.4-SUMMARY OF ESTIMATED YEARLY EFFECTS OF ALTERNATIVE CHILD HEALTH CARE PROGRAMS IN A HEALTH-DEPRESSED COMMUNITY OF 50,000 PEOPLE (INCLUDING 1000 INFANTS
AND 1,000 18-YEAR-OLDS)

Number Number Births Maternal
served treated deaths

Pre-
mature
births

Prevalence of chronic handicapping conditions

Infant Mentally Uncorrected vision Other dental
deaths retarded ' problems All Binaural 2 physical needs

handicaps
All Amblyopia

Baseline (no new program) . ..---------------_---- . 1,000 0. 9
or 1.2 Comprehensive health care (mothers, and

children up to age 18) . 19,000. 0 19, 000. 0 51, 000 .45 70
or 1.4 Comprehensive health care (mothers, and

children up to age 5) 6,000.0 6,000.0 1, 000 .45 70
Casefinding and treatment (newborns). 1, 000.0 37.0 1,000
Casefinding and treatment (ages 0,1 3 5 and 9). 5,000.0 581. 0
Vision and hearing casefinding and t;eatment(ages

3, 5, and 9) 3,000.0 130.0
Fluoridation - 12,000.0
Comprehensive dental care (without fluoridation) ' 9, 000.0 ' 9, 000.0
Comprehensive dental care and flouridatlion 15, 000.0 a 9, 000.0 __-_____ ------ ----
Intensive care units for high-risk newborns -52.5 52.5 1,000 .
Expanded family planning services -10 1,600. 0 830 .8

139 41 21.0 120 320 40 4.6 '107 5650

-111 24-29 19-20.0

'-111 24-29 19-20.0
- - ()

() ( )

"25

20 3 15 2.5 49 0

92 3 30 3.9 98 650
---- ---- --- ( ) ---------)

66 - 25 3.7 85

66 3

'2 2 .5 . .

25 3.7

I At age 1.
2 Can hear and understand at most a few words.
3 Studies range from 5 per 1,000 to 80 per 1,000.
' Assumes that 153 have handicapping conditions (see table 2.7), that only 40 percent of these

have received proper treatment, and that 30 percent of the conditions treated properly are no longer
handicapping in civilian life.

a Number of 18-year-olds with decayed and unfilled teeth (assumption).
5 Excludes effects of family planning services.
7 Some improvements are anticipated; no quantitative estimates were made.

8 Assumes that 25 percent of 18-year-olds are free of cavities and that 33 percent of these with
cavities would receive dental care in any case.

9 Assumes 75-percent participation.
'° Assumes, for illustrative purposes, that only women with at least 3 children participate in the

program.
11 Assumes that family planning programs can reduce infant mortality rates from 41 per 1,000 to

30 per 1,000 by reducing births in high-risk groups.
'2 Assumes that family planning programs can reduce incidence of mental retardation from 21 per

1,000 to 15 per 1,000 by reducing births in high-risk groups.

Program

0

1.1

1.3

2.1
2. 2
3.1

4.1
4. 2
4. 3
5. 1
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TABLE 4.5-SUMMARY OF ESTIMATED YEARLY EFFECTS OF ALTERNATIVE CHILD HEALTH CARE PROGRAMS, PER $10,000,000 EXPENDED IN HEALTH-DEPRESSED AREAS

Chronic handicapping conditions prevented orMateroal Premature Infant Mental corrected by age 1 UnmetProgram Number served Births deaths births deaths retarda- dental
prevented prevented prevented prevented tion Vision problems . Hearing loss Other needs2

prevented physical
All Amblyopia All Binaural' handicaps

1.1 Comprehensive health care (up to age 18) -- 3500 mothers . 3 0 1.6 98-247 42-60 4 4. 5-7 345 59 86 7. 2 200 2-240
1.3 Comprehensive health care (up to age 5)

2.1 Case finding and treatment (newborns)
2.2 Case finding and treatment (ages 0, 1, 3, 5, and

3.1 Vision and hearing case finding and treatment..

4.1 Fluoridation ------------
4.2 Comprehensive dental care (with fluoridation)-
4.3 Comprehensive dental care and fluoridation ----
5.1 Intensive care units for high-risk newborns
7.1 Expanded family planning services.

03 UUU cojiaren.
6,A80 mothers.
34 400 children
337,000 screened.
334,000 screened
(39,000 treated).
I 458 000 screened.
(d3 0lu0 treated).
14, 112,00006age 0Oto 12.
3i33000, to aged 6-18--
1 200 OdO to aged 0-18.

500,000..

'0 3.0 196-483 84-119 7-14

'49::000- 49-000 367
44. 0 () '10 2, 000

196 119 70 4.9 63 0

. .3,)610 1, 140 1,000 60.0 1,470 Ca-
------- -------- -- ----- - -.------ ...... 26, 250 8, 260 4,370 437.0 .

7 294,000
18,000

; -------- -------- ------- - -------- -------- ....44 000
"11,000

I Those afflicted can hear and understand at most a few words. (431.000 each year). In addition, fluoridation would reduce cavities In the remaining 18-year-olds by' Reduction in namber of 18-year-aids with decayed and unfilled teeth, more than 50 percent.
3 Does not include effects of family planning programs. I Assumes a reduction of the fertility rate from 141.5/1000 to only 30 percent of that figure among4 Infants. the women using family planning services (see p. 111.44).3 Some effects ore anticipated; no quantitative estimates were made, a Assumes that the maternal mortality rate would hove been 0.9 per 1,000 live births.o This program would serve children in all areas, not only in health-deprssed areas. 10 Assumes that the infant mortality rate would have been at least 41 per 1,000.7 Fluoridation would prevent cavities (completely) in approximately 25 percent of 18-year-olds 'I Assumes that the Incidence of metnal retardation would have been at least 21 per 1,000.
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On the other hand, $10 million worth of comprehensive child health care pro-
grams would provide care for approximately 77,000 children, at $130 per child.
2. Preventing or correcting chronic handicapping conditions

According to Table 4.5, the program of early case-finding and treatment would
be by far the most cost-effective in preventing or correcting chronic handicapping
conditions: for every $10 million expended per year, it is estimated that this
program will correct or prevent vision problems in 3,600, hearing problems in
1,000, and other chronic handicapping conditions in 1,470 18-year-olds; will
prevent 1,140 cases of amblyopia (blindness in one eye); and will prevent 60
cases of binaural hearing loss (essentially equivalent to deafness).
3. Reducing infant mortality

For every $10 million expended, it is estimated in Table 4.5 that intensive care
units would prevent approximately 370 infant deaths. The same expenditure on
comprehensive maternity and infant care would serve 12,000 mothers and infants I
and prevent 114-200 infant deaths (as well as five maternal deaths and 12-24 cases
of mental retardation). Comprehensive maternity and infant care for mothers and
their infants in health-depressed areas could be expected to reduce the infant
mortality rates in these areas from (say) 41 per 1,000 to 24-29 per 1,000 live
births.

It is estimated that, for every $10 million expended (up to at least $90 million
per year), family planning services would prevent approximately 49,000 unwanted
births and perhaps 2,000 infant deaths (as well as 48 maternal deaths). Family
planning services for low-income women would reduce overall infant mortality
rates by reducing numbers of births to women in higher-risk groups.
4. Reducing unmet dental needs

Fluoridation is by far the most cost-effective means of reducing dental needs,
in particular, decayed and missing teeth. As a corollary, it is also clear that com-
prehensive dental care and fluoridation is far more effective (less costly) than
comprehensive dental care along in reducing unmet dental needs.

V. CONCLUSIONS

This report has proposed specific objectives and reviewed national needs in
child health, described major ongoing maternal and child health care programs,
and estimated the costs and effects of maternal and child health programs designed
to meet the proposed objectives.

The nation is already committed to the goal that all children should have the
health care they need to participate fully in the nation's work and its rewards.
Total expenditures by Federal, State, and local governments for maternal and
child health care were more than $480 million in fiscal year 1965 and have risen
sharply since then. Federal expenditures for maternal and child health care were
more than $150 million in fiscal year 1965 and have risen to more than $400 mil-
lion (estimated) for fiscal year 1967, the bulk of the Federal increases being due
to Title XIX (Medicaid) vendor payments and to Children's Bureau, Office of
Economic Opportunity, and Office of Education project grants for health care.

While most of these programs are aimed at poor children, they are insufficient
to provide adequate medical care even for the 15 million children who live in
poverty. Today, most poor children go without adequate preventive or remedial
health care. In low-income areas, between 10 and 25% of children suffer from
one or more untreated chronic conditions, including orthopedic, neurological,
mental and emotional, and vision and hearing disorders.

The report proposed three specific objectives for the health of children: preven-
tion or correction of chronic handicapping conditions, reduction of infant mor-
tality, and reduction of unmet dental needs. In each case, it was suggested that
priority in accomplishing the objective be given to children in low-income, health-
depressed areas, where unmet needs ale greatest.

I Comprehensive maternity care would cost $560; comprehensive infant care, approximately $250.
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A. PROVISION OF NEEDED MATERNAL AND CHILD HEALTH CARE

1. Comprehensive maternity care for the 800,000 to 1,000,000 low-incomemothers would cost $450 to $560 million per year. If sufficient personnel wereavailable, comprehensive health care for the 15 million poor children could beprovided at a cost of approximately $2 billion per year. In both cases, these costsinclude psychological and dental services, any necessary hospitalization, and
approximately $20 to $25 per person per year for social services.

2. With current methods of delivery of health care, comprehensive health carefor 15 million poor children would require the services of more doctors than thetotal number of pediatricians practicing in the country today. With existing, oranticipated, numbers of physicians, comprehensive child health care will not befeasible on a wide scale unless far more efficient use of physicians is achieved.3. The use of pediatric assistants promises to increase the production of pedia-tricians by at least 100%, and perhaps as much as 400%. The use of obstetricassistants promises to increase the productivity of obstetricians, though to asmaller extent. As experiments in more efficient use of physicians, therefore, anumber of comprehensive maternal and child health care pilot projects ought tobe established, to test the feasibility, costs, and effectiveness of new ways ofproviding children with comprehensive health services and new ways of trainingand using skilled physician assistants. These projects would be established underthe auspices of university pediatric and obstetric departments, groups of physi-cians, or local health departments. If the pilot projects were successful, largernumbers of maternal and child health care projects could be established in subse-quent years, presumably as part of neighborhood health center's serving all of thepopulation in a given area and serving middle-income as well as low-income
residents.

4. Public and private family planning programs are currently serving approxi-mately 500,000 women, approximately 10% of those who could be consideredpotential recipients of subsidized family planning services. At a cost of up to $90million per year ($20 per woman served), publicly supported family planningservices could be extended to at least an additional 4.5 million low-income woman
neither pregnant nor desiring pregnancy at a given time.

B. PREVENTING OR CORRECTING CHRONIC HANDICAPPING CONDITIONS

1. While experimentation is needed to discover how our doctors could providecomprehensive health care to more children, the nation already has the resourcesneeded to find and care for the many children who suffer handicaps which couldbe prevented, corrected, or ameliorated by timely treatment. A program of peri-odic screening, follow-up, and treatment is the most cost-effective program forprevention and correction of chronic handicapping conditions. It is estimatedthat a program that screened children at ages 4 days, 1 year, and 3, 5, and 9years, and provided appropriate follow-up and treatment, could prevent or cor-rect 40% of vision and hearing defects and 20% of other chronic handicapping
conditions.

2. Case-finding and follow-up services could be organized through the CrippledChildren's program, school health programs, and other public health programs;money for treatment could be provided through the same sources and especiallythrough amendments to Title XIX requiring that diagnostic services and requiredtreatment be furnished to those children who are eligible for the "Medicaid"program At a total cost of approximately $120 to $150 million per year, includingthose costs chargeable to public programs such as Medicaid, a program of earlvcase-finding and treatment could each year screen essentially all the 4 to 5 millionpoor children at five specified ages (e.g., 0, 1, 3, 5, and 9) and pay for necessary
treatment of the 450,000 to 600,000 who would require such treatment.

Such a program would go far toward remedying the oft-present defect in schoolhealth services, which provide for screening but usually not for treatment; the
effort directed at preschoolers could have even greater benefits.
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3. The Selective Service examination can also be used as a screening device,
since the Public Health Service has established that the medical examination
gives a good indication of conditions that are handicapping even in civilian life.
The existing Public Health Service referral program for medical rejectees could
be supplemented by funds for treatment of those who need it but would fail to
receive it because they do not have adequate financial resources nor do they
qualify for other public programs.

C. REDUCING INFANT MORTALITY

1. It is estimated that intensive care units for high-risk premature and other
newborn infants would prevent 1 infant death for every $27,000 expended.
Comprehensive maternity and infant care, which would have a great many
additional benefits, could prevent 1 to 2 infant deaths per $100,000 expended,
Family planning services would, while reducing unwanted births and presumably
also reducing illegal abortions and numbers of illegitimate births, also reduce
overall infant mortality rates by reducing numbers of births to women in higher-
risk groups.

D. REDUCING UNMET DENTAL NEEDS

1. Fluoridation is by far the most cost-effective means of reducing dental needs.
A program of fluoridation of community water supplies would ultimately reduce
dental disease by more than 50% at minimum annual expense ($0.12 per capita,
or $0.71 per child served), thus reducing either unmet dental needs or costs of
dental treatment.

2. Fluoridation of water supplies could cut the approximate ultimate annual
costs of comprehensive dental care for children from $30 to $13 per child. Fluorida-
tion of the community's water supply might therefore be considered as a prereq-
uisite to Federal support of any comprehensive dental care program is a given
community.

E. REQUIREMENT FOR PROGRAM EVALUATION

1. The interrelationships among the effects of environment, education, and
medical care make it extremely difficult either to predict the improvements in
health which would result from improvements in the delivery of services or to
predict the human or economic benefits that would result from improvements in
health. Data are lacking, moreover, on the effectiveness of past programs in
reducing mortality or in preventing disability.

2. Future maternal and child health care programs ought to include funds for
evaluation of program effectiveness in delivering health services and in improving
the health of the target population. Such evaluation would typically be conducted
by an organization different from the organization administering a given program.
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APPENDIX

MAJOR ONGOING MATERNAL AND CHILD HEALTH CARE PROGRAMS

The Nation is already deeply committed to programs which provide a starttoward the objectives proposed in Chapter II. This Appendix discusses majorongoing maternal and child health care programs; Federal, State, and local costsof these programs for fiscal years 1965, 1966, and 1967 (as available); and numbersof children reached.
Tables A-1 and A-2 summarize the costs and the maternal and child healthcare services provided by Children's Bureau Maternal and Child Health programs,special project grants for maternity and infant care, special project grants forhealth of school or preschool children, and Crippled Children's services; byWelfare Administration vendor medical payments under Titles IV and XIX ofthe Social Security Act; by school health programs; by the Office of EconomicOpportunity health programs under project Head Start and in neighborhoodhealth centers; and by the Public Health Service and the Vocational Rehabili-tation Administration.
Total expenditures by Federal, State, and local governments for maternal andchild health care are estimated to be more than $480 million for fiscal year 1965,with Federal expenditures more than $150 million in 1965, more than $250 millionin 1966, and more than $400 million in 1967, the bulk of the Federal increasesbeing due to Welfare Administration Medical Assistance Program (Title XIX)payments and to Children's Bureau, Office of Economic Opportunity, and Officeof Education project grants for health care.
Taken together, present programs fall short of providing adequate health carefor those mothers and children who live in poverty or for those children who arephysically handicapped: the majority of low-income mothers fail to receive ade-quate maternity care; most children of low-income families go without adequatepreventive or remedial health care (even after handicapping conditions have beenidentified in screening programs).
Although problems of State matching funds and of health manpower remain,Title XIX provides substantial funds for purchase of medical care for somemedically indigent children and adults.
Past and present maternal and child health care programs have lacked sys-tematic procedures for evaluation of effectiveness. Data are lacking, for example,on the effectiveness of these progiams in reducing mortality and in preventingdisability.



TABLE A-I.-MAJOR ONGOING MATERNAL AND CHILD HEALTH CARE PROGRAMS

Estimated child health expenditures
(millions of dollars)

Program Authority Funded by Administrative structure Federal Total (Federal)
State, and local,

1965 1966 1967 1965 1966 1967

Total --------------------------------------------------------------------------------------------------------- 154+ 268+ 423+ 482+
1. Maternal and child-health care:

(a) Maternal and child-health programs. Title V, Social Security Act -- Children's Bureau, Welfare Mainly formula grants to States -34 45 '50 135
Ad ministration.

(b) Special project grants for maternity Title V, Social Security Act - do - Project grants to State and local health de- 10 30 ' 30 13 40 40
and infant care. (1963 amendments). partments. Federal matching up to 75

percent.
(c) Special project grants for health of Title V, Social Security Act ---- do - Project grants to State and local health 0 15 35 0 21 43

school or preschool children. (1965 amendments). agencies, State crippled children's
agencies, medical schools and affiliated
teaching hospitals. Federal matching up
to 75 percent.

(d) Medical assistance program (title Title XIX, Social Security Act. Welfare Administration - Federal matching (50 to 83 percent), in 0 221 2 123 0
XIX). accordance with approved State plans.

(e) Aid to families with dependent chil- Title IV, Social SecurityA-t - do- -. - Fei aral milii.ig, ii accordance with ap- 3 32 ---- 3 61 -.
dren (vendor medical payments). proved State plans.

(f) School health programs -- State and local governments --- 0 - 133 ----
(g) Elementary and secondary school pro- Title I, Eleseniary and Secon- Office of Education -Formula grants to States, to be used for 0430+ 0 430+ -

gram (health care). dary Education Act. grants to local educational agencies.



(n) Head Start health programs .------ . Economic Opportunity Act.

(I) Neighborhood health centers do. .- -

( ) Indian Health Services .............. Public Law 83-568.
Immunization program ............. Title III, Public Health Service

Act.
(I) Migrant health program ....................................--

(m) Chronic disease control programs
11. Services for handleamped children:

(n) Crippled chlldren's services -------- Title V, Social Security Act ....

(o) Vocational rehabilitation medical Public Law 89-333
services.

(p) Health referral program for selective
service medical rejectees.

Office of Economic Opportunity. Project grants to community action agencies
and to State and local health and educa-
tional agencies. Federal matching up to
90 percent,

--- do - Project grants to community action
agencies, medical schools, hospitals,

State and local health departments. Fed-
eral matching up 1o090 percent,

Public Health Service - Direct operations. --- 90-percent.
...- do ...................... Project grants. No matching required .

.... do ........ -.......... Proet grants and direct Federal opera-

---- do ........-------.
Children's Bureau, Welfare

Administration.
Vocational Rehabilitation Ad-

ministration.
Public Health Service -- ..

...... .... ....... ......... .... ..

Mainly formula grants to States.........

Formula and project grants.........

Federal contracts with State agencies.....

4 4----

01'36 '84 0136+ 84+

31 33 37 31 33 37
0 8 9 0 8 9

(0) (9) (1) (8) (a) (9)

35 45 50 97 .. -----

4.... .. 4+ .... ..

4 5 5 4 5 5

Notes on major maternal and child-health-care programs: fanded under title 1. Federal fueds were used for health services in nearly one-'hlrd of the projcts.I'A pproximately $5,000,000 of maternal and child health funds are being used in fiscal year 1967 5 Estimated expenditures on health care of children and youth (0 to 21) SieilAnalmesen Budgetspecifically for family planning services. Almost all maternity and Infant care projects provide family of the United States, 1968, p For 1968, the correspondinetimt Is $10000 0 00 total esti-planning services, mated OEO expenditures on healItth care are estimated to be $48,000,00, $120,600,l~100, and $140,-'Estimated expenditures on medical assistance Includingmedicaid for children and youth (O to 21) 000,000 tor fiscal years 1966, 1967, and 1968, respectively.Special Analyses, Bud o the corresponding estimate is 'Estimate by the Public Health Service, equals approximately 45 percent of the nonconstruct$on$221000000: total estimated Federal exenditures; formedical assistance are estimated to be $770,- budget. Over 50 percent of the population served are under 21 years of age.oo~do ',038,000,000, and $1,183,000, 000 for fiscal years 1966, 1967, and 1968, respectively. Bradw ofepniusfrchlenotviab.Ttlcsteul$2800,$35,00
'Rough estimate, equals 40 percent of the total AFDC expenditures for medical payments for and $8,000,000 for 1965, 19666,sand 1967, respectively.chidren and needy parents. (The 40-percent figure Is based on the experience of the minority of I Breakdown of expenditure for children not available. Total costa for Obese programs exceptStates which keep se art records for adults and for children. Children make op 75 percent of the those specificall for the aged, have been estimated by the Public Health Service as S49,bOO,00rectenots of AFDC vndr medical payments.) d7,0000 an$6 000 o 95 96 n 97 epciey

4 EtImate by the Office of Education, on the basis of a 1-percent sample of the 22,000 projects $00000 n$6000 a 95 96 n 97 epciey



TABLE A-2.-SERVICES PROVIDED BY MAJOR MATERNAL AND CHILD HEALTH CARE PROGRAMS

Population served I Approximate yearly
expenditures

Program Services provided Estimated number Percent (Federal, State, and local) Remarks

1. MATERNAL AND CHILD HEALTH CARE
A. Maternalandchildhealthcareprograms2-

B. Special project grants for maternity and
infant care.

3

C. Special project grants for health of school
or preschool children.4

D. Medical assistance program (title XIX) 3_

E. Aid to families with dependent children,
title IV(vendor medical payments).6

1. Maternity clinics .
2. Maternity nursing services.
3. Well-child conferences..-.

4. Public health nursing serv-
ices.

5. PhysicalI examinations --

6. Vision screening.-----

7. Audiometer testing.----

Camp rehensive maternityand
infant care.

Comprehensive health care
for children of low-income
families.

Inpatient and outpatient
services, other laboratory
and X-ray services, physi-
cians services, and other
services selected by the
States.

Vendor medical payments...

287,000 -.-. -
547,000 . -.

1,507,000 -- -----

2,862,000

2,437,000 .

8,284,000 2_.... _.

5,332,000 .

75,000 mothers; 75,000
infants.

(4)-.-.-.-- -

5,936,000 (all ages).

3,358,000 children;
1,099,000 adults;
4,457,000 recipients.

6.9 percent of mothers.
13.6 percent of mothers..
14.7 percent of infants

under 1, 4 percent of
children I to 4.

18 percent of infants un-
der 1, 3.5 percent of
children 0 to 20.

4.9 percent of children
5 to 17.

17 percent of children 5
to 17.2

9 percent of children 5 to
to 17.

2.5 percent of mothers
and their infants
under 1.

8.5 percent of popula-
tion of first 14 States
with plans approved;
presumably a higher
proportion of the chil-

ar en in these States.
4.8 percent of children

under 18.

F. School health programs 7 . Varied (see A.5, A.6, and
A.7, under maternal and
child health care programs
above).

G. Elementary and secondary school programs Varied.
(health care).

H. Head Start health programs . Mainly physical examinations. 550 000 preschool
children.

Yearly expenditures are
approximately $2 per
child under 18; ap-
proximately $10 per
poor child under 18.

$267 per person served..

$162 per person served
(all ages).

$18 per AFDC child e;
$35 per recipient.

$3 State and local ex-
penditures per child of
school age.

In 1963, 19 percent of those examined were
referred for further examination or treat-
ment batonly 8 percent of those examined
completed referral.

In 1963, 9.4 percent of those screened were
rferred, but only 5.5 percent completedr eferral.

In 1963, 2.9 percent of those screened were
referred, but only 1.3 percent completed
referral.

In many States the proportion of the low-
income population covered will remain
small. In many health-depressed areas,
a means for delivery of health services
must still be provided.

Federal sharing in the costs of vendor medi-
cal payments under AFDC (title IV) will
cease on Dec. 31, 1969, or earlier upon
adoption of a State program under title
XIX.

Correction of physical or mental defects is
usually left to family responsibility (see
A.5, A.6, and A.7 under "Maternal and
child health care programs" above).



1. Neighborhood health centers 9 .

J. Indian health centers ' -.

K. Immunization program 1o

L. Migrant health program .

M. Chronic disease control ...

11. SERVICES FOR HANDICAPPED
CHILDREN

N. Crippled children services .-

0. Vocational rehabilitation I2 medical serv-
ices.

P. Health referral program for Selective
Service medico I rejectees.'1

Comprehensive health care-

Comprehensive community
health program.

Immunizations, particularly
of preschool children
(to fill in gaps in other
programs).

Clinics, hospital care, and
special projects.

Prevention and control of
specific diseases.

Casefinding, diagnosis, treat-
ment, and after care for
children who are "crip-
pled" or who suffer from
diseases which lead to
"crippling.' (The majority
of children served suffer
from nonorthopedic
defects.)

Medical services .

Counseling and health re-
ferrals.

383,000 (all ages)-

2,000,000.

420,000 .

28 778 children over age

200,000 aged 17 to 27 --

10 percent of children
under 5.

$100, $119, $135 per
capita.

$89 per capita-

$4 per child immunized.-

0.53 percent of those $200 per child "served Definition of "crippling condition" and serv-
under 21. ices provided vary greatly from State to

State. Assuming broad comparability in
the different States for prevalence rates of
crippling conditions and proportions of
families needing assistance, the Children's
Bureau estimates that more than twice as
many children (say 1.2 percent) ought to
be receiving services under this program.

(The 1965 amendments require that the
States make a satisfactory showing of
progressive extension of services for
crippled children with a view toward mak-
ing these services available to children in
al parts of the State by July 1, 1975.)

Of the 30 percent of medical rejectees
needing but not under treatment, the
program is successful in placing one-half
under medical care. (No tunds are avail-
able through this program to provide for
treatment.)

4nA

I Data are presented for the latest possible fiscal year, the year being stated in the following notes:
o The number of children screened each year by doctors, nurses, and teachers, Is probably far above

the reported total. Data are for 1964.
3 Data are estimates for fiscal year 1967.
4 The projects so far approved are just beginning.
a Title XIX pays for, but does not Itself provide a system for delivery of health services.
6 Estimated from the minority of States reporting expenditures separately forchildren and for adults.

Data are for fiscal year 1966.

7 Data are for fiscal year 1965.
A Data are for 1965.
9 Data are the second year of operation of 3 representative neighborhood health centers. Services

included vary a good deal (the Ist and 2d figures exclude hospitalization; the Ist and 3d exclude
dental care).

10 Data are for fiscal year 1966.
I' Data are for fiscal year 1964.
12 Data are for fiscal year 1965.
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Chairman PROXMIRE. Thank you very much, Mr. Gorham.
Our next witness is Mr. William Ross, Deputy Under Secretary

for Policy Analysis and Program Evaluation, Department of Housing
and Urban Development.

You may proceed, Mr. Ross.

STATERKENT OF W)LLAIZE B. ROSS. DEPUTY UINTDER SECRETARY
FOR POLXCY ANALYSXS AND PROGRAIE EVALUATION, DEPART-

ENT OF JHOUS2EG AZD URBAN D2VELOPR9ENqT

Mr. Ross. Thank you, Mr. Chairman. It is a pleasure to appear
here today with other Federal witnesses to discuss our varied ap-
proaches to and experiences with the application of the Planning-
Programing-Budgeting System to our respective civilian agency
problems.

PPB in these settings can only be satisfactorily described in terms
of its intended objective of improving "the basis for major program
decisions." With an objective so laudable, it is all too easy to fall
into an unfortunate trap of describing the preimproved past in strong
purple terms to overdistinguish it from the rosy red of the perfect
future and from the blue of the better-but-still improvable present.

In the case of HUD, at least, I find it is both more accurate and
more productive to concentrate attention on the manner in which
PPB offers a framework within which the continuing analytic efforts
can be better focused to serve the needs of the Department.

In a world in which most public attention is directed to new legis-
lative proposals to meet newly identified national needs, we sometimes
fail to acknowledge fully the extent to which public management is
dominated by "continuing" as distinguished from "new" business.
Despite the numbers and significance of new programs, the bulk of
public management time, attention, and money in any given year is
applied to ongoing activities.

In its own time and its own way, each of these activities survived a
rigorous series of legislative and executive tests. Each was approved
and handled on the basis that it was considered-

To deal with a legitimate and pressing public problem,
To be an effective mechanism for dealing with that problem, and
To yield public benefits in an acceptable relationship to its public

costs.
One of the great strengths of the modem legislative process, at least

in the field in which 1 work, has been the extent to which the Congress
has tended to rely upon selective specific limitations in combinations
with broad administrative discretion. These unique combinations have
permitted experimentation and adaptation within the framework of
the legislative intent, thereby allowing significant experimentation and
reorientation of programs to be accomplished by administrative ad-
justment or by relatively modest legislative amendments of the
critical terms or conditions in the basic statutes.

This approach has had great virtue in facilitating the adaptation of
programs to meet shifting conditions and even to new purposes.
Consequently, the Congress has needed to give only intermittent
attention to reexamination and restatement of the broad intent of the
packages of programs it has authorized and continued to finance. This
sequence requires that the executive branch fill in some of the missing
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pieces in the articulation of the national strategy. If it fails to do so,
it runs the risk, of course, that programs could be allowed to degenerate
into obsolete or idle exercises, without understanding of the way in
which they have failed to meet their original intents.

PPB as a system is intended to provide a disciplined and conscious
effort by agency managements-

To express and improve the broad statements of national goals in
their respective area of responsibility,

To clarify the role which specific activities are expected to serve in
achieving the national goals, and

To identify inconsistencies or inadequacies'for corrective action-
by administrative action, if possible, or by legislative proposal, if
necessary.

The individual products of this disciplined decisionmaking process
are not distinguishable to the naked eye from those of less organized
systems; they still must take the form of administrative regulations,
budgetary requests, or legislative proposals. The distinctions are
expected to show principally in a subtle but progressive improvement
in consistency between related program decisions.

The "program structure" or "program category" concept is the
principal mechanism which is expected to facilitate this particular
function of PPB. It is also, I believe, one of the principal aspects of
PPB which distinguishes it from mere mass cost-benefit analysis.

Program categories are the broad groupings of agency activities
which serve common or closely related objectives and provide the
framework for resolving major questions of mission and scale. In
turn, the categories provide the framework for dependent and sub-
sidiary issues of policy, practice, or scale of operations.

All such program structures currently in use are understood to be
experimental and subject to change as they are tested by the criterion
of how satisfactorily they contribute-and this -will be an intuitive
judgment-to orderly and perceptive identification and resolution
of the major issues.

For the Department of Housing and Urban Development, the cur-
rent tentative program category structure is derived-wvith liberal
doses of selection, interpretation, and interpolation-from major
congressional declarations of purpose in the Department of Housing
and Urban Development Act of 1965, the Housing Act of 1949, and
other major enactments where the Congress has provided a clear
statutory statement of its intent.

In this respect, I think it is important to point out, Senator Jordan,
that Housing and Urban Development is served better by broad state-
ments of congressional purposes than other agencies because of the
restatement we have had with the chartering of the Department. That
event gave the Congress a chance to look in a much later setting at the
broad series of programs that had been provided and to reconsider the
broad statements rather than just continue a series of independent,
individual programs with their own statements of purpose. But for
illustrative purposes this morning, I will draw my specific example
from the analysis work carried out within one of these major categories.

There are several explicit statements of purpose stressing the role
of private activities in serving national housing goals. For example:

Fromn the declaration of purpose in the Department of Housings and
Urban Development Act:
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* . . to encourage the maximum contributions that may be made by vigorous
private homebuilding and mortgage lending industries to housing, urban develop-
ment, and the national economy. . .

From the declaration of national housing policy in the Housing Act
of 1949:

. . . the realization as soon as feasible of the goal of a decent home and asuitable living environment for every American family, . . . The policy to be
followed in attaining the national housing objective hereby established shall be:
(1) private enterprise shall be encouraged to serve as large a part of the totalneed as it can; (2) governmental assistance shall be utilized where feasible to
enable private enterprise to serve more of the total need; . . . departments or
agencies. . . shall exercise their powers, functions, and duties. . . in such man-
ner as will encourage and assist . . . (2) the reduction of the costs of housing with-
out sacrifice of . . . sound standards; . . . (5) the stabilization of the housingindustry at a high annual volume of residential construction.

And from the Federal National Mortgage Association Charter Act,
which authorized specific activities as-

Thereby improving the distribution of investment capital available for home
mortgage financing . . . [and]. . . as a means of retarding or stopping a decline
in mortgage lending and home building activities which threatens materially
the stability of a high level national economy .

Based on these congressional statements, we have selected as one of
our program categories "Decent Housing for All Americans Through
Efficiently Functioning Private Markets."

For this broad mission of the Department, our first attempt at
further defining the Federal role in private housing was a study of the
history of the Federal-private relationships and a summarization of
the then current status of the evolution of the private housing markets
and the Federal activities which were involved. I will quote just
briefly from pieces of that analytical report which provides the
framework within which to do other studies:

(ID. THE FEDERAL ROLE IN PRIVATE HOUSING MARKET

"1. The nature of aggregate national need
"The national need for Federal intervention (or facilitative support)

in private housing markets is, in a practical sense measured by market
demand-or more precisely, interstate differentials or disproportions
between market demands and available investment capital to fulfill
them. This continuing need is accompanied by the desirability of
buffering the speed, duration, and intensity of cyclical swings to
which the private housing construction and finance industries are
vulnerable."

"While institutional lenders have been serving an increasing share of
the national need for mortgage lending in recent years without seeking
the protection of Federal underwriting, the geographical picture is far
from even. The burgeoning deposits of the savings and loan industry
have been largely responsible for this gradual but persistent decline
in the FHA share of new construction lending. But because savings
and loan associations and commercial banks are predominantly local
in their lending, major regions of the Nation have been unable to
obtain a supply of mortgage funds commensurate with local needs.
Generally, these regions are those that are growing most rapidly and
where total capital requirements are in excess of indigenous thrift.
The Pacific coast, Southwest and parts of the South have mortgage
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credit needs in excess of locally supplied funds even when augmented
by mail-order S. & L. accounts.

"The fulfillment of these needs requires interstate mobility of funds
from the capital-surplus areas of the East and Northeast where savings
often exceed local investment, particularly by mutual savings banks
and life insurance companies, who have been restrained by law, regula-
tion, or policy except where Federal underwriting lf mortgage loans
may be obtained. Thus, the availability of FHA mortgage insurance
has been a basic ingredient in facilitating the interstate flow of funds
needed to meet the national need unserved by local private lenders.
These interstate flows are motivated by somewhat higher yields avail-
able in the shortage areas than in the surplus centers.

"But the supply of mortgage funds from private lenders using
Federal underwriting has not been sufficient to meet the aggregate
need of home financing in the capital-short areas of the Nation, even
in periods of maximum monetary ease. These deficiencies are being
overcome, at least in part, by the secondary market operations of
FNMA. By selling its notes and short-term debentures in the general
capital markets, FNMA increases the total supply of funds available
for housing finance, since the investors who buy FNMA obligations
would not have invested directly in home mortgages. And again, the
underwriting of FHA and VA play a key role, since only those loans
that have Federal endorsement are eligible for sale to FNMA. Working
in concert, the FHA-FNMA activities are responsive to the voids that
arise from place to place as well as from time to time in the aggregate
national needs for housing finance as expressed by market demand.

"While the foregoing paragraphs are directly descriptive of the
FHA-FNMA role in financing new construction, they are also perti-
nent to the sale of existing homes. For about a decade, one of the
major sectors of demand for new construction has arisen from families
who are trading up, moving, or seeking a different house for other
reasons. Their mobility, however, is usually dependent on finding a
buyer for the equity in their present house.

"During these past 10 years, the volume as well as the proportion of
FHA activity related to the turnover of existing houses has risen, even
though its direct participation in new construction has declined.
Aggregate national needs for housing finance involve the utilization of
the existing stock of housing, even more than financing current build-
ing activities, and the Board of Governors of the Federal Reserve
System has estimated that sales of existing houses outnumber those of
new by a ratio of about 2 to 1. Thus, in the shift of its insuring activi-
ties from new to existing homes, FHA has reflected the changes that
have occurred in the housing market."

The statement goes on to explain that despite all of the very strong
institutional grow-th of private housing finance-from the recovery ofthe depression of the early thirties and through the development of
the very strong savings and loan, mutual savings bank, commercial
bank, and insurance company houising investment systems-that there
ANas a very significant residual need for providing the mechanism for
helping financial institutions move funds across State lines into mort-
gage finance. Through insurance of mortgages directly, the FHA makes
it possible for some of these institutions to invest bonds beyond the
range from which they draw their savings. Through the mechanism of
insured mortgages purchased by a Federal instrumentality (the
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Fedei al National Mortgage Association) which are in turn financed by
the sale of bond instruments, the FHA and the FNMA activities, in
concert, work to provide a supplemental mechanism for the flow of
funds from one group of savers into a type of investment which they
could not otherwise effectively use. These devices have produced the
basis for an effective supplement to the private housing and financial
systems, and one which is both necessary and very critical in helping
to minimize the cyclical swings to which housing is particularly vul-
nerable.

In the context of this appraisal of how the Federal-private role has
evolved and its status as of 1966 and 1967, the Department prepared
several special studies of contemporary mortgage market problems,
which were provided to the Congress in the form of two special
reports. The "Report on Mortgage Discounts" was made to both the
Senate and House Banking and Currency Committees and a lengthy
analysis of past and future sources of mortgage funds was submitted
for the study of mortgage credit which was carried out by the Sub-
committee on Housing and Urban Affairs of the Senate Committee
on Banking and Currency.

Senator Proxmire is familiar with both of those in his role as a
member of the Banking and Currency Committee.

These papers analyzed the sources of savings which were available
for mortgage investments and the conditions which determined the
relative attractiveness of mortgages in competition with alternative
investment opportunities. Together they contributed to further under-
standing of the need for more effective mortgage instruments and more
effective mechanisms for converting savings into investments in
mortgages in order to avoid or minimize the unstabilizing effect of
sudden changes in money market conditions on private housing. Not
unexpectedly, we have not yet found final solutions to this difficult
basic problem. As we indicated in the hearings on mortgage credit,
however, the intensive search for new alternatives and new solutions
to the mortgage market stability problem is one of the Department's
highest priorities for further study and analysis.

On a less lofty-but highly significant-level, we also carried out a
related special study which, while ostensibly dealing with a mere
administrative procedure, was strongly conditioned by the overview
of the Federal role in effective private mortgage markets. It also
represents, I believe, a good example of the intricate interrelation-
ships between national goals, program policies, and administrative
practices.

As you may be aware, FHA has traditionally written its mortgage
insurance contracts to provide that in event of default, FHA will
pay off the insured mortgage and take title to the property thereby
taking the responsibility for managing the property and reselling
it to salvage the remaining value. This means that the FHA pays off
the mortgage at the time it goes into default and makes, in effect,
a very substantial investment in properties which it must then
manage in order to make a recovery.

But the large and continuing volume of individual home mortgage
claims in recent years has, among other effects, required a substantial
increase in the numbers of FHA employees required for this direct
operation as well as temporary investment of substantial amounts
of FHA reserve funds in real property assets. The combination of
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these disadvantages of the present claim settlement system prompted
a review to determine if alternative settlement and salvage systems
might be available which would be cheaper or more effective and still
consistent with the role of the insurance program in meeting national
objectives.

Senator JORDAN (presiding). Just at that point, what percentage
of the loans, FHA loans, have defaulted? Do you have a figure on
that?

Mr. Ross. The figure is something between 1 and 2 percent,
Senator Jordan. But the volume of these mortgages is so great that
that 1 or 2 percent becomes 50,000 individual properties becoming
the responsibility of FHA in a single year. The management, the re-
sale, and refinancing of that volume of mortgages is a very substantial
workload, even though it does represent a very modest share of total
mortgages. But the concept of the FHA insurance program is that by
a very small amount of leverage in direct Federal activity, we channel
great volumes of private money into housing mortgages which can
be traded freely across State lines and create the possibility of a true
national mortgage market.

I think if the program had started out with a normal share of de-
faults, we would have gradually moved into this 50,000 defaults a
year, and it might not have been quite the shock that it has been
when it came about rather suddenly. We had had an artificially low
share of defaults in the years in which FHA was growing, because
capital values or used house prices inflated fairly consistently. So if
someone got into trouble, he could sell his house, recover the balance
of his mortgage, and not have to go through a default. But as prices
stabilized, the normal turnover of people who were moving in rela-
tively short periods of time was reflected in direct defaults. This
happened comparatively suddenly, as housing supply was more fully
met in the late fifties, after the two wartime shortages had been
overcome.

I think this still represents a very good example of a practice that
requires intermittent reexamination. This one got its attention
because it became a problem rather suddenly, and that earmarked it
for attention. The process of selecting what are the key issues this year,
as you know, is affected by certain gratuitous examples-sudden
change is one. The need to justify larger increases in personnel for a
practice makes it necessary for us to be certain that that practice is,
in fact, required and cannot be substituted for, to avoid the necessity
for increases.

Senator JORDAN. Go ahead with your statement.
Mr. Ross. All right, sir.
From a review of the causes and trends in foreclosures, we recog-

nized that the default volume was likely to remain high. The considera-
tion of administrative alternatives available without changing the
basic insurance contract indicated that for any of them to have any
prospect for reasonable success would require substantial increases
in the net loss per case, which could not be absorbed by the insurance
funds at current premium rates. Proceeding further, we examined the
ownership of FHA mortgages by type of investor, to see what type of
investors were involved and to see what the prospects were that those
investors would be willing to accept more of the settlement activity.

The identification of existing investor groups made it possible to
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identify also a number of institutional constraints which would
influence investor attitudes toward whether they would be able to
use FHIA mortgages in the same degree if more risk or more admin-
istrative work were involved.

We concluded that these constraints were sufficiently strong to
lead to a significant reduction in the flow of funds into FHA mortgages
if the responsibility or risk for properties were not assumed by FHA.
This conclusion has been further reinforced by the subsequent analyses
of the future sources of mortgage funds. As the need grows to tap
such sources of savings as pension and trust funds, the questions of
improving liquidity and security and reducing administrative burden
on the investor become even more important.

Thus, in the context of the overall national goal of achieving a
strong private housing industry, and in the context of a departmental
mission to facilitate such an industry by providing an investment
medium attuned to bringing savers and borrowers together, our
analyses can lead to decisions not to change certain elements of the
status quo as well as decisions to make change. But even "no change"
decisions are not the end of analysis.

From the conclusion that changes in present mortgage settlement
procedures would not be productive, we can extend analysis with
confidence in two directions-

Backward toward the possibilities for minimizing numbers of de-
faults while still serving program objectives; and

Forward toward reexamination of the efficiency and effectiveness of
the direct property management and liquidation activities.

I think in summary, Senator Jordan, what I have been trying to say
this morning is that my own experience in program analysis has indi-
cated that analysis and rationality are not new concepts in Federal
civilian programs;

2. That PPB does provide a highly useful framework for integrating
and improving analysis and thereby improving the probabilities of
more consistent program decisions.

3. That mission and purpose are most often defined primarily by
legislative statements of intent supplemented and organized by the
executive branch managers.

4. That the status quo is not always wrong-but reexamining it is
always worth while and frequently leads on to other productive
inquiries.

5. That the purpose and effect of the entire process is to improve the
effectiveness and efficiency of programs in carrying out their intended
purposes of serving the public welfare.

Senator JORDAN. Thank you, Mr. Ross.
We will proceed with hearing the third witness, Mr. Harry Shooshan,

Deputy Under Secretary for Programs, Department of the Interior.
Proceed, Mr. Shooshan.

STATERZENT OF HARRY SHOOSHAN, DEPUTY UNDER SECRETARY
FOR PROGRAKS, DEPARTIJEBTT OF THE INTERIOR, ACCO1W-
PANIED BY HARVEY B. EACK, ASSISTANT DIRECTOR FOR
OFFXCE OF PROGRAK ANALYSIS

Mr. SHOOSHAN. Mr. Chairman and members of the committee, we
are extremely pleased to have the opportunity to meet with you and
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discuss the application of the President's Planning-Programming-
Budgeting System to the programs of the Department of the Interior.

As the principal Federal natural resources conservation agency, we
are concerned with the management, conservation, and development
of the Nation's water, energy, minerals, fish, wildlife, forests, and
outdoor recreation resources. We also have major responsibilities for
Indian and territorial affairs. Basically our mission is one of restoring
and maintaining the proper balance between man and his use of these
natural resources. Increasing awareness of the close relationship
between man and his natural environment is bringing into sharp focus
what must be done immediately to restore and preserve the quality of
our environment to assure the well-being of present and future
generations.

Over the past 350 years, development of the greatest Nation of the
world was possible because of our abundance of natural resources.
The early pioneers had no incentive for application of long-term con-
servation measures as these resources seemed to represent an endless
supply, particularly when related to the state of social and economic
development that then existed. Nature was more of a foe to be con-
quered; not a sensitively balanced force for the society's well-being.

The idea of conservation was born in the mid-19th century whern
man began to recognize that there was a need for wise use of these
natural resources. A positive Federal program for conservation began
to take shape under the administration of Theodore Roosevelt, but
two World Wars and the depression years had heavy impacts on this
Nation's resources and greatly retarded the conservation effort. It
was not until the early sixties that the real magnitude of man's eni-
vironment-and what had happened to it-focused national concern
upon the need for the total conservation effort required to relate
properly all of our natural resources into a complete ecological com-
plex to restore, preserve, and develop the quality of our environment.

Massive problems of air and water pollution, waste disposal, loss
of unique natural and historic recreation resources, resource availability
to meet growing needs, and so forth, confront us. The task facing the
American people is not a small one. Resource use and abuse con-
tinue at breakneck speed that does not wait for planning. These are
not problems that can be solved by individual local, State, or Federal
projects, or solely within the Federal Establishment by single bureau
efforts or even by one major agency. Planning and action programs
must be fully coordinated on a national basis which appropriately
recognizes needs and establishes positive objectives and goals as a
basis for timely, coordinated, effective Federal programs that assure
maximum public benefit from the available financial and natural
resources to encourage, complement, and support State, local, and
private sector efforts.

The President's August 25, 1965, announcement of an integrated,
governmentwide planning system was very timely, particularly for
the Department of the Interior. For some time, there was a growing
awareness of the need to plan our programs on the basis of the rela-
tionship of natural resources to meeting public need. Major program
areas of water supply, energy, minerals, commercial fisheries, recrea-
tion, forestry, and even our Indian and territorial programs need to
be developed on a national and total Federal effort basis if we are to
most effectively meet national needs. Almost every bureau, office,
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and program of this Department involves more than one of these
major program categories. The following tabulation reflects the extent
of this multiple involvement:

Number of bureaus involved I

Direct Indirect Total

Water supply and control - - -7 7 14Energy production, distribution, and supply. -9 6 15Minerals esploration, production, and supply-3 8 11Land services, forage, and timber-3 4 7Aquatic living resources- -------------------------- 2 12 14Recreation use and preservation-6 6 12Earth-environmental study, measurement, and enhancement -11 5 16Indians and territories------------------------5 7 12

I Total of 18 included in this summary.

Similar relationships exist among major programs of other Federal
agencies. For example, six agencies outside of the Department of the
Interior have major programs that directly benefit Indian people. In
fiscal year 1967, these agencies provided some $193 million for pro-
grams of education, manpower training, housing, health, economic
development, et cetera, which are an integral part of the total Interior
effort for the social and economic development of these people.
Similarly, major programs for water, energy, recreation, et cetera,
have broad multiagency involvement that must be fully coordinated
both on a governmentwide program basis and within each agency.

This planning-programing concept is not entirely new to Interior.
In developing the preliminary budget estimates for fiscal year 1965,
we made an initial effort toward planning our programs by major
resources and program activities. Further refinements were made in
subsequent years and the first program plan developed on this basis
was presented to the Bureau of the Budget to begin the fiscal year 1967
budget cycle. While the concept still was not fully developed, it was
obvious that a uniform planning/programing process was required
whereby a systems analysis approach could be employed for every
major resource area and for all programs that contribute to accom-
plishment of national, regional, and local objectives. Both existing and
new program proposals need to be subjected to such analysis to
evaluate their relative effectiveness, priorities, coordination of effort
to best achieve overall objectives, et cetera.

For the Department of the Interior, the President's program did
not involve a radical change as it was directly compatible with the
planning process evolution that was underway. Its main effect was to
accelerate the process and provide the means whereby major depart-
mental program issues and proposals could be more effectively
analyzed, presented and utilized as the basis for major legislative,
program, and budgetary decisions. The advent of PPB was evolu-
tionary rather than revolutionary for the Department of the Interior.
It brought to a head efforts underway to rationalize our programs
in the light of current and future needs, enabling us to allocate our
resources to best achieve the purposes of our programs.

PPB is no magic potion or formula. It is not decisionmaking by
computers. Basically, it is the application of logic and commonsense
based upon reliable data and sound analysis. In Interior, we have
carefully preserved and nurtured the line officer role and responsibility.
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Within the departmental program structure and within the broad
program and fiscal guidelines of the Secretary, bureau programs are
developed, analyzed, and coordinated into a total departmental
program which is presented to the Secretariat for review, evaluation,
and display of alternative courses open to the decisionmaker. To the
extent possible, program outputs and relative benefits are related to
costs of proposed and alternative courses of action. Primary emphasis
is directed at giving the decisionmakers (bureau heads, Assistant
Secretaries, the Secretary, the Director of the Bureau of the Budget,
the President, and the Congress) the best possible display of meaning-
ful information, data, analysis alternative considerations, program
costs, and so forth for use in the decision process.

Against this background, I should like to present to you a few
specific cases where the Planning-Programing-Budgeting System
has been applied in the Department of the Interior, which I under-
stand is the specific focus and reason for our meeting with you today.

If I may be permitted to deviate from my text and, in a sense,
deviate from highlighting at the moment, I think that organizationally
we stand in sharp contrast, particularly to Secretary Ross' Depart-
ment. As an old-line agency, established in 1849, many have charac-
terized us as the dustbin of the executive branch. At the time we were
created, we were a sort of department of miscellaneous affairs. After
one took care of one's foreign affairs, Treasury, et cetera, there devel-
oped a need for a catchall department, and the interior of the country
at that point meant west of the Mississippi. I say this by way of back-
ground, because the initial trauma of the announcement of PPB to
an old-line agency on first blush might have appeared to be substantial.
Th3 fact wvas that PPB arrived at the right time for the Department
of the Interior, on the crest of a conservation movement which had fits
and starts since its momentum took effect under Theodore Roosevelt
in the early 20th century.

The Department of the Interior struggled through two world wars
and a great depression to give leadership to the Federal conservation
effort. It was in process during the last 6 years of bringing this ration-
alization of its activities into sharp focus, particularly with the birth
of other departments and agencies who picked up and got very explicit
charters in areas that the Department of the Interior had responsi-
bilities. We were groping for something like PPB when lo and behold,
it came upon the scene. I stress this, for example, because as many
know, the Office of Education at one point was in the Department of
the Interior. Many residual functions of this kind kept the mission of
a conservation of natural resources agency off balance.

Having said that, I think we are a good complement to the presen-
tations you have been hearing this morning. As I have said, it so
happened that when PPB came along, it gave us the framework we
were looking for, and that framework, we are delighted to say, at
least to ourselves, Senator, has given us a new opportunity to look
at the present, and more particularly the future, and see the needs of
the country; try, as PPB doctrine requires or suggests, to define those
objectives in very specific terms to remove, if you will, the mother-love
type of objective that has tended to be w ith conservation, and to
get some very specifc goals and objectives.

We are in our second year, but it is a matter of practical fact, and
I do not say this by way of apology but simply in terms of reality,
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the announcement of PPB came at a point in the cycle where we
basically had, from an operating standpoint, about 6 months before
the decisions for fiscal year 1968.

The tools of analysis, the tools associated with PPB, are well
identified. However, the application to a department such as ours,
and I suspect other civilian agencies, was not easy, not because of a
lack of will or desire, but rather because it was not a shelf-goods item.
You could not go to a store and pick it up to implement it. We could
not go to the Department of Defense for the answers. We could, see
the tools, but it was difficult to see the application.

For example, one of the first questions that my Secretary asked was
"How much is the education of an Indian child worth as compared
with a whooping crane?" Both programs of the Department.

When one starts thinking about tradeoffs, one's mind quickly gets
to that kind of question.

Similarly, many thought that it was all decision by computers, and
this it was not. Computers are one of the tools available to the
programers, but they are not his master.

As we started with PPB, we consciously decided, and again as
Secretary Gorham has pointed out, we started out trying to develop a
process within the Department and a way of thinking for all levels.
Planning is not the right, reponsibility, privilege, however you might
put it, of a few at the to p of a department or the top of an agency or
the top of a bureau. Rather, it is a full responsibility from the field on
up. And with this, we were very conscious of avoiding having the
program simply slip into the hands of programers or planners. Not
that I have anything against programers or planners, but we were
very conscious of keeping the decisionmaker very much in the main-
stream of. this whole effort-particularly since the initial effort was so
clearly focused upon adapting PPB to the Department of the Interior
and its programs and, in effect, not reinventing the wheel, but applying
the tools available to the ongoing program.

The thing we had to guard against, as I am sure all others had to
guard against, was the temptation to stop dead in our tracks because
of either a lack of adequate analysis or the lack of the kinds of data
needed to make the kinds of choices that the system contemplates.
At any given moment of time, it is imperative to be able to apply the
knowledge one has to the decision at hand and not to wait for per-
fection which, if it ever comes, may leave the basic problem or the
decision in a worse shape than it was before. For example, water
pollution gets worse with the passage of time.

I say this by way of background, because it explains a good deal
of the effort that we have put in and how we have gone about it.
But having said that, let me quickly rush to case histories, with this
preface: What we attempted to do, then, in this process was to line
ourselves up to look afresh at the natural resources problems of the
Nation, not with any idea of having the Federal Government take
on all the responsibilities of planning the natural resources develop-
ment in the Nation, but rather, to identify the national goals and
needs of the people and to see where the Federal Government fits in,
where the Department of the Interior specifically fits in, and at the
same time, look as much as possible on the role of other Federal
departments and agencies.
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In this process we did find some very significant things which I
will just sketch out briefly, Senator. The items I have listed in my
statement are the program categories that we are working with now.

Rather interesting, for example, in water supply and control, which
I will go into in a moment, we have seven bureaus and offices that are
directly in the water business, and seven that have what we call
indirect relationships to water. Running down that list, one can see
in our own Department the possibilities of reinventing the wheel by
each bureau and office trying to set for themselves some kind of
planning and program parameters within which they plan and carry
out their assigned responsibility. This has caused us, in this process,
to make a quartum jump forward, because we have put a large effort
into setting up program and planning parameters so that we could
identify the pieces that each of our own bureaus and offices could
contribute to and, in turn, where we fit in with our sister agencies in
the rest of the executive branch.

Turning specifically now to the first category of water supply and
control, of all the natural resources, water is probably the most used
and abused.

WATER SUPPLY AND CONTROL

Of all the natural resources, water is probably the most used and
abused. Water supply ranges from excess to deficiency both geo-
graphically and by season. Nationally, there is an abundance of water
but serious regional problems exist both as to quality and quantity.
Unfortunately, the climate where people want to live, agriculture,
industrial development, urban expansion, et cetera, often are not in
balance with the water "bank account" for the region involved.

What this is saying is that on paper, one can figure out that for
the Nation as a whole, we are not in a water shortage. But in specific
regions, this is something different.

To meet current and future needs, planning and development of the
water resources can no longer be on an individual project or single
city basis. Planning must be by entire river systems and by their
individual tributaries. All efforts-Federal, State, local government,
and private-must be coordinated within river basin or subbasin
plans.

The Department of the Interior, working closely with the Water
Resources Council, the Corps of Engineers, and other agencies,
plays a major role in the development of such plans.

As a part of our planning-programing effort, we are developing a
"water situation profile" to be used for each planning area. These
profiles will set forth major planning data for each region including
economic indexes, water needs, and water supply. From this data,
regional water problems will be identified and alternative courses of
action developed and evaluated.

Basically, what this water situation profile will tell us is the demand-
supply situation. It brings into sharp focus, as shown at the bottom
third of the table, for example, all the possible sources of supply and
each of our program efforts which contribute to it that we can force-
fully identify. We can try to put together a cost-benefit analysis to
determine what sort of mix of these various sources of supply can take
place at what kind of cost to meet the identified needs.

Now the whole country has not yet been profiled this way, but this
is the way we are moving very rigorously and working very closely
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with the Water Resources Council and with our friends from the other
departments and agencies who are in this business as well.

Water needs of any area can be met if we are willing to pay the costs.
There are numerous alternatives ranging from surface reservoir
storage to weather modification. Preserving water quality through
pollution avoidance and improved reuse and recycle technology offer
some of our greatest and least cost opportunities. Our research efforts
show great promise of economic processes for desalination of both
ocean water and brackish ground water. Weather modification has
the potential of supplementing natural water supplies at lows cost.
How we treat our public and privately owned watersheds can have
significant impacts on water quantity and quality. We have identified
a wide range of alternates. Through analysis, we will be able to
evaluate such alternatives as a basis for selecting the courses of action
that should be followed to most effectively provide for regional water
needs.

This is already showing us ways we can bring into sharper focus
the developments of technology which have at times not been brought
into the decision focus because of the fact that recommendations for a
line of action tend to come out of organizational units. So by running
it through this kind of discipline, it does show us the alternatives that
can be met.

At the same time, we must also have a system that appropriately
recognizes related impacts on other major social and economic factors
as the solving of water problems cannot be completely isolated.
Eliminating industrial pollution may add to the cost of manufactured
goods; in fact it probably will add to cost.

Adequate treatment of coal strip mines to avoid pollution can
increase the cost of coal which in turn may affect costs to all coal
users. Significant increases in coal costs could result in conversion to
other energy sources with reduced coal consumption. Land utilization
and management practices for agriculture, timber, grazing, recrea-
tion, et cetera, while improving on-site resource values and uses, can
result in reduced water yield downstream.

On the other hand, proper watershed treatment measures can do
much to mitigate flood hazards, improve underground recharge,
reduce reservoir siltation, et cetera. Through the integrated planning
and programing system, we are developing the techniques whereby
we will be better able to evaluate all of the major factors and con-
siderations using the full spectrum of quantifiable data, economic
analysis, social considerations, available technology, and departmental
expertise. From such evaluation, we hope to be able to select the
o~ptimum mix of alternative courses of action to achieve the most
timely and effective satisfaction of water needs.

We still have far to go. Some of our biggest problems involve lack
of adequate basic data, the need for additional research, and operating
experience in the application of new technology.

A specific water-related problem we are now studying is that of
our estuaries which are both valuable and vulnerable. Where the
river meets the sea, nature creates one of our richest treasures, the
estuary. Biological resources of shellfish and finfish are of prime
economic importance. Estuaries also have important mineral resources
such as oil, sand, and gravel. They provide harbor and transportation
routes for commerce, the best locations for many industrial plants as
well as recreational areas for hunting, swimming, boating, and fishing.
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What is a swamp to a housing developer is a bird breeding ground
to the ecologist or a recreation area to a duck hunter. In our society,
we cannot exploit, or abuse, one major resource factor without its
having an effect on all other related resource considerations. Popu-
lation growth has forced encroachment on estuaries. Industrial
expansion has increased pollution problems. Increased leisure time has
resulted in greater outdoor recreation demand, dredging for navigation
has destroyed entire estuaries.

In the Department of the Interior, we have seven bureaus having
major involvement in the planning, management, and utilization of
the 27 million acres of America's estuaries. Similarly, other agencies
such as the Corps of Engineers, Housing and Urban Development,
local governments, and private interests have major involvement.
What each does has a significant effect on both the estuarine resources
and the conduct of other programs.

We are now completing the first stage of an analysis of all depart-
mental programs associated with estuaries as a part of the "National
Estuarine Pollution Study." This study is to be presented to the Con-
gress in 1969. It will-

(1) document and analyze the various aspects of estuarine
pollution, including sedimentation;

(2) make recommendations for a comprehensive national pro-
gram to preserve, study, use and develop the estuaries; and

(3) recommend the respective roles of Federal, State, and
local governments and public and private interests.

Even as the study progresses, data %will be fed into operating pro-
grams just as soon as it becomes available. Such data can have
significant impact on programs of water, energy, minerals, recreation,
commercial fisheries, waste disposal, urban and industrial develop-
ment, et cetera. Areas may be identified that involve agencies outside
of Interior which may require approripate program adjustments.
Through application of the system of program planning and analysis,
it wvill be possible to coordinate better all related estuarine activities
to best satisfy public need.

Senator JORDAN. Before you go on, you have indicated that there
are seven bureaus in the Department of the Interior which are directly
concerned with water supply and control, there are seven that are indi-
rectly concerned. I assume that this is a correlation of activity and
work between the several bureaus of the Department of the Interior.

Mr. SHOOSHAN. Yes, sir.
Senator JORDAN. The Department of the Interior, however, is not

the only department of the Government interested in water quality
and control. We have the Corps of Engineers, Public Health, Depart-
ment of Commerce, and various other agencies. What correlation do
you have with those different departments?

Mr. SHOOSIAN. Well, Senator, the principal coordination now is
through the Water Resources Council, which wvas set up under the
Water Resources Planning Act of 1967

Senator JORDAN. 1965.
Mr. SHOOSHAN. Time has gone by. And on this Council, of course,

are the other agencies, other principal agencies in the business, such as
the Corps of Engineers, HEW, Department of Agriculture, and so
forth.
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WATER-SITUATION PROFILE
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"s. Practical maximum 'with-storage" supply mgd
" Existing "with-storage" supply mgd
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Pollution - municipal BOD
Pollution - industrial COD
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Pollution - thermal %R
Pollution - other %R
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m Excess salinity S
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Annual flood damage potential MM$

surface reservoir storage
Underground reservoir storage
Interbasin transfer (+ or -)
Ground water storage depletion
Municipal pollution abatement
Industrial pollution abatement
Agricultural pollution abatement
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Thermal pollution abatement
Other pollution abatement
Desalination, ocean water
Desalination, ground water
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mgd
mgd
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mgd
mgd
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mgd
mgd
mgd
mgd
mgd
mgd
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Now, we are working with them and through them and in fact, they
have gone to this river basin planning basis as well. I think, in other
words, we are moving through the coordinating mechanism set up by
the Congress in that Council to move down that path. We are in
touch with that staff and our sister agencies rather continuously to
see that what we are doing is compatible with what they are doing.

But we are conscious of this. You are quite right, sir, that we are
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only one of a number, and hopefully, we will all be working with the
same data.

As the Senator knows, that act calls for, and there will be this year,
a report to the Congress on an assessment of national water need.
So this will tend to establish the need aspect of the Nation for all
agencies.

We have a lot of work still ahead of us, of course, but we are working
in concert with the other agencies, both within and outside of the
Council. For example, the Federal Water Pollution Agency works
now with the Corps of Engineers in the development and operation
of its programs. This kind of coordination will have to continue as
routine day-to-day business.

I am sure that there is room for improvement, but we are consciously
working at coordination.

Senator JORDAN. I was cosponsor of the Water Resources Planning
Act of 1965. We had hoped that this legislation would reduce the
overlap and duplication, get a good coordination among the various
agencies toward achieving national goals and come up with some
sound answers.

I just wondered how the program is being implemented.
Mr. SHOOSHAN. Senator, let me give you another specific "for

instance" of where this is working.
I think the Congress in general, and the Senator in particular are

to be complimented for the insight reflected in this act.
We have just recently completed an agreement between the Depart-

ment of the Interior and the Corps of Engineers on the problem of
dredging that has plagued us. This kind of forum is now forcing us-
I do not mean forcing us in a sense against our will-to think in terms
of the other fellow.

I think we are finding the cooperation among us, given the sharp
focus of the Water Resources Council, a most useful tool and in turn,
then, the various river basin commissions that are in the process of
being set up will also help achieve better cooperation. This all augurs
very well, sir, and we have really made remarkable progress, because
again, we are all moving down the same path. It is a little hard, and
one can get a little impatient with the movement given the urgency
of the problems we face, but it is coming, sir.

Senator JORDAN. Very well, let's get on with the rest. We do not
want to spend too much time on the water problem necessarily.

Mr. SHOOSHAN. Yes, sir.

ENERGY PRODUCTION, DISTRIBUTION, AND SUPPLY

Our basic energy objective is to assure the availability of a depend-
able supply of energy at the lowest cost consistent with other national
objectives. Energy demand by 1980 is expected to be approximately
60 percent greater than 1965. Fortunately, we have an abundance of
energy resources, however, they are not necessarily in the form or
location that may best meet our energy requirements and be simul-
taneously compatible with environmental factors, cost, and other re-
source, social, or economic values. We have a wide range of alternative
energy sources such as oil, coal, natural gas, oil shale, uranium, hydro-
electric power, geothermal and even potentials of tidal and solar
energy. Current research efforts indicate that we now are approaching

84-449 O-67-5
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an economic process for conversion of coal to gasoline. We also have
the vast oil shale resource that is yet undeveloped due notably to lack
of technology. Atomic energy is playing an increasing role in electrical
energy production. Low head turbines have the potential of producing
base load electric power from river flowvs. Research is constantly
developing other technology of significance to energy considerations.

As a part of energy program planning, analysis of all such potentials
is being made to determine which alternative actions wvill best achieve
national energy goals consistent with appropriate consideration for the
preservation of the quality of the environment, the most effective
energy resource utilization, and proper coordination with other natural
resource, economic, and national security factors. Simultaneously,
consideration must be given to providing a climate for industry to
produce efficiently under competitive conditions and to maintain safe
and healthful working conditions during extraction and processing of
fuel resources.

The analysis process of PPB will be an important function in the
planning of future energy related programs since we have such a wide
range of alternatives capable of satisfying energy needs under widely
variable factors. For example, what are the best ways of meeting future
liquid petroleum needs-improved recovery technology for natural
petroleum, conversion of coal, oil shale, or perhaps substitutions of
electrical energy? What needs to be done in the next 5, 10, or 15 years
to develop one or more of these alternatives? How can the necessary
research and resource development best be accomplished?

AQUATIC LIVING COMMERCIAL RESOURCES

The United States requires continuous access to adequate and
dependable supplies of fish and shellfish products to meet the de-
mands of an increasing population and improved standards of living.
The oceans sustain a vast resource not now fully utilized. For exam-
ple, it is estimated that marine finfish resources within reach of the
U.S. fishing fleet could provide an annual sustained yield of about 15
billion pounds worth $640 million to fishermen-about 4l; times the
present annual catch of marine finfish. Projected demand for U.S.
industrial and edible fish products forecasts a 134-percent increase
by the year 2000 (1966-12 billion pounds, 2000-28.1 billion).
This demand will not be met without adequate resource and industry
programs, particularly in the face of increased foreign catch and
utilization with the potential of declining imports, and an American
fishing industry that is not modern, economically sound, and prepared
to meet increased competition.

Our primary objectives for these fisheries programs are:
(1) To insure an adequate, dependable, diverse supply of fish

and shellfish products of good quality at lowvest cost for an
expanding population and growing industrial economy.

(2) To encourage optimum use of aquatic living resources, thus
creating the climate or industry to produce efficiently under com-
petitive conditions and creating employment opportunities for
labor and capital with incomes and returns comparable with
employment in other industries.

The primary program responsibility is assigned to the Bureau of
Commercial Fisheries, however, the planning and programing process
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must fully recognize other major program considerations such as the
utilization of marine energy and mineral resources, marine-oriented
recreation, conversion of sea water to meet water needs, navigation,
and even use of the sea for waste disposal.

Within the fisheries program, we are beginning to apply systems
analysis to the major species groups to better determine the relative
payoff and priorities of various program alternatives and funding
levels to achieve optimum accomplishment of program objectives
with the financial resources available. As we develop more sophisticated
input-output relationships, we can better determine needs and evaluate
effectiveness of alternatives as a basis for planning program activities.
The development of more positive and reliable data should provide
decisionmakers at all levels of government with improved factual sup-
port, alternative actions, and judgment considerations.

This is not a simple task as there are significant international con-
siderations, problems of management of common resources available
to all nations, and a great lack of knowledge of the marine environ-
ment and its resources. The relationships of the values of programs of
research, resource management and assistance to the industry in
functions such as gear development, location of resources for harvest,
vessel construction, are being evaluated. We have only begun this
approach, but it already has proven its value and potential as we are
getting a better feel of the relationship between individual program
efforts and opportunities and the achievement of fish supply and
industry objectives.

As programs such as these are developed, we also must recognize
relationships to other program objectives of the administration and the
Congress. For example, for several years, the Bureau of Commercial
Fisheries has conducted research on the development of fish protein
concentrate using underutilized fish species. This research has now
developed an acceptable product for human consumption and we are
moving into the pilot plant operation phase. While this can be of
significant value to meeting American nutritional needs, particularly
for lower income families, it may prove to be of even more value in
alleviating critical world food shortage problems as recognized by the
President and the Congress. However, if we are to most effectively
utilize this resource in this manner, related programs within the Bureau
of Commercial Fisheries, the Department of the Interior, State De-
partment, Agriculture and other involved agencies must be fully
coordinated. Through the PPB process, we have the tools to effectively
develop programs to achieve such coordination.

INDIAN PROGRAMS
Our Indian program is one of our three people's programs.
We have some responsibility in addition for the Indian citizens

of the Nation, also for the people of certain territories, and also for
the Pribilof Islands in the Aleutian chain off Alaska. This has been
an interesting experience for us, too.

Our Bureau of Indian Affairs people have risen to this challenge in
a remarkable fashion.

There are over 600,000 Indians in the United States, two-thirds
of whom live in varying degrees of geographic, cultural, and social
isolation from other Americans on lands held in trust for them by the
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Federal Government. To overcome problems of poverty, isolation,
and dependency, the need is to broaden the range of options and
opportunities for Indians to permit them to advance socially, eco-
nomically, and politically.

The magnitude of the problem can readily be appraised from the
following key factors:

(1) Education-On the average, Indians are only two-thirds as
well educated as other Americans.

(2) Employment-Approximately 40 percent of the Indian labor
force is unemployed at a time when national unemployment rates
are 4 percent or less. I think it is actually 3.8 percent.

(3) Health-In 1963, the average age at death of Indians was 43.5
years; for other Americans, it was 63.5 years.

(4) Income-In 1964, the median family actual cash income of
Indians was about $1,500.

Just a footnote: We talked nationally about the poverty line being
around $3,000.

The Federal Government has a significant Indian program. In
fiscal year 1967 the total Federation effort amounted to some $450
million of which over $193 million was provided through programs of
other agencies outside of Interior. This inultiagency effort is focused
on achievement of the same objectives so there is need for one single
agency to assume responsibility for coordinating these efforts and in
assisting Indians to identify and take advantage of the opportunities
provided.

The planning-programing system can provide an effective means
for accomplishment of this coordination. We are developing total
program plans which we are furnishing to all other agencies involved.

Let me say without reading this, sir, that the heart of what wve are
trying now to do is, having identified rather specifically the problem
and our objectives, to share this with other Federal Departments and
Agencies who are identified here with some of the programs involved,
with the object of giving them, in terms of the Indian problem, an
identification of the need.

They frequently are in the dark, other than as they get these
sporadic applications for assistance, as to what the total dimension
of the problem is and w here the request before them fits in and where
this fits in with what we are doing.

So in terms of rational allocation of resources, this is an effort to
identify very specifically, reservation by reservation, as I will attempt
to explain in a moment, the magnitude of the problem for the other
agencies, without our attempting to tell the other agencies what they
should be doing, but rather to give them the framework within which
they can better judge the kind of assistance they can be giving.

I stress this because the acceptability of new economics for the
Nation as a whole obscures the responsibilities of the Federal Govern-
ment and the realities facing most of our Indian citizens who live in
resource-scarce reservations in relative isolation. A 40-percent rate of
unemployment as compared with a national average of about 3.8
percent today tells us a story that can get lost in the mainstream of our
national thinking. We have to devise the kind of framework that allows
people to see the nature of the problem, the isolated life and oppor-
tunities that many of our Indian citizens live within.
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Senator JORI)AN. Let tis see if I have an understanding of the
dilnension of the problein-600,000 Indians for aln annual expendituire
of all agencies of $450 million. This is about $750 per Tndiani. Is this
trite?

Mr. SHOOSHAN. Right, although, the expenditure figures should be
associated with the figure of about 400,000 Indians living on reserva-
tions.

Senator JORDAN. 400,000 on reservations?
Mr. SHOOSHAN. Right.
Senator JORDAN. And a program of $450 million for 400,000.

That is over $1,000 per capita.
Mr. SHOOSHAN. Right.
Senator JORDAN. I want to pose a question to you to take back

to your agency:
What would have happened if we had had an Emancipation

Proclamation a hundred years ago for Indians? What do youi think
would have happened?

Mr. SHOOSHAN. I have an opinion. It is not based on PPB, Senator.
I think we really must see, as I am sure the Senator sees, the

Indian problem in this form: I do not think it is a question of keeping
them in an unemancipated status, but rather, the fact that as the
Senator knows, the history of what has happened to the Indians
has been, in effect, to put them on the most barren lands on the
whole that man seemed to have at that stage of time.

Senator JORDAN. I do not expect an answer to it non. I want youi
to take it back to Vour agency and back to your Department, because
I think the Indians, and I know lots of them and I have a high regard
for them. They are equipped with the mentality and the physical
characteristics and the motivation, if it is properly released, to do
much more than they do. I do not think we are making much progress
under ouir present situation.

Mr. SHOOSHAN. Senator, I certainly isill take it back, but let me say
this:

As fast as the Indian tribes are willing and able to move into what
people will call the mainstream of ouir life, we are ready to have them
move.

On the other hand, we are not simply saying, you are free to go
your own flay when many of them, at least, would remain in utter
poverty. We are working at emancipating them from poverty.

I suppose in part, there is a good bit of a legislative twinge of
conscience that plagues some of the things we do. But I will certainly
take that question back to my Department.

Senator JORI)AN. Go ahead.
Mr. SHOOSHAN. We are engaged ill a program of in-depth analysis

on all major Indian-related program activities to evaluate program
effectiveness and to determine what must be done to accelerate achieve-
nient. of the administration's objectives of raising the Indian living
standard amnd of helping Indians to achieve a greater measure of eco-
nomic self-sufficiency and fuller participation in American life.

Following are examples of analyses now in progress:
(1) Rather than dealing with the Indian problem, as many of us

do, as a monolithic problem-all Indians identical-each reservation
is being subjected to an analysis of its natural resources potential-
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agriculture, minerals, timber, forage, recreation, et cetera, that are
in many instances not being fully utilized.

Likewise, many reservations have Indian populations that may be
in excess of what can be economically supported even by full resource
utilization and taking maximum advantage of other economic oppor-
tunities within or adjacent to the reservations.

Preliminary studies are now being made of major factors such as
employment, tribal and persona] income by source, potential employ-
ment by source, cost of developing attainable employment potential,
and population projections. Further detailed planning then will be
completed for each reservation.

From such studies we hope to determine the cause of existing and
anticipated serious social and economic situations to ascertain the
best approaches to solving individual reservation problems.

(2) Studies are being made of alternative cost and benefit relation-
ships associated with development of reservation resources such as
irrigation, dry farming, timber, forage, and recreation. Such studies
will identify relative potentials, priorities, and time factors involved
for both immediate and long-range benefits.

(3) Major Indian educational factors such as analysis of school
operating costs; teacher turnover; educational standards; the need
for special education and training programs such as expansion of the
Head Start program and kindergarten, special adult vocational train-
ing, and application of the most modern teaching methods.

(4) Indian housing needs involve 57,000 substandard dwellings of
which only 16,000 are judged worthy of renovation. Studies are being
made to ascertain the nature, extent and source of housing assistance
that will best meet Indian needs in a time-based schedule.

Large amounts of money are being spent on the Indian problem.
I apologize. I would like to censor myself. I do not like to talk

about the Indian problem, bhlt I find I have slipped into that. Sig-
nificant progress has been made but it has not been adequate, as
evidenced by the present social and economic plight of these people.
We must find better ways to cope with these problems, and the
answers may not necessarily be limited to more programs and mole
money.

We must develop improved methods for evaluation of program
accolnl)lishments under both existing, proposed, and alternate courses
of action. Application of PPB techniques \6ill provide the means
w hereby Nve can do a better job of finding the mnost effective, timely,
and economical means of achieving Indian goals.

I ANill refrain in the interest of time from elaborating on one of our
most exciting other activities which some might feel to be a rather
dull subject. We have been conducting and we have gone through at
first-generation effort, Mr. Chairman, of at mianpower projection by
classes of manpower skills over time and have discovered some very
revealing things, such as the possibilities of severe program constraints.
If we cannot get enough water experts, for example, we may not be
able to do some of the things wve used to do. The mix of professional
and technical skills has been identified as a set of problems that wve
must look at very carefully. In the water field, also, wve are going to be
in competition Avith State, local, and private people for water experts.
Howv much? Nowv, wve have at first-generation study that is already
showing us some major deficiencies wvithl possible adverse program
consequences unless decisions are made to take corrective action.



67

MANPOWER REQUIREMENIS

As a part of our program planning and analysis effort, we have
initiated a system of manpower requirements evaluation directly
related to program proposals and projections. Our initial effort has
broken manpower data into five broad groupings:

Professional and technical specialists.
Technicians and aids.
Administrative.
Clerical.
Wage board.

As a part of our 1969 planning cycle, eve are analyzing manpower
requirements for each discipline in the professional and technical
group. From this we will be able to evaluate better the manpower
requirements for each program, bureau, and the Department against
the total number of college graduates anticipated and the probable
demands of the private sector, State and local governments, and other
Federal agencies. Examples of the application of such analysis are:

(1) Identifyin problem areas where availability of qualified
personnel could have significant adverse impacts on accomplish-
ment of program objectives.

(2) Evaluation of the extent to which technicians and aids are
or can be used to supplement and support professional disci-
plines to obtain maxinum professional application to program
accomplishments.

(3) Determining opportunities for reassignment or sharing
within the Department of critical professional personnel.

(4) Ascertaining the need for and effectiveness of educational
assistance programs to encourage students to enter into educa-
tional programs that will increase the number of qualified pro-
fessionals for areas of greatest need.

(5) Evaluation of recruitment and job placement effectiveness.

CONCLUSIONS

The principal objective of PPB is to improve the basis for major
program decisions by giving the decisionmaker more choices and better
supporting data than he has had in the past. To do this, we must have
clear statements of what the decisions are and why they are to be
made. Program objectives and alternative methods of meeting these
objectives must be subjected to systematic comparison.

To date wve are pleased and proud of our accomplishments in install-
ing and operating an effective PPB system for the Department of the
Interior. We have a system wvell tailored to the programs of the De-
partment. To the extent possible, we have coordinated our program
structure with those of other agencies outside of Interior, but full
coordination wiill not be possible until all civilian agencies have fully
operational systems. We now are completing our second complete
planning cycle under the PPB system and are very satisfied with the
results. Never before have we had the degree of capability that is now
developing to appraise all related programs, establish relative priorities
and tradeoffs, evaluate major alternatives, and make program and
budgetary decisions suI)l)orted by quantifiable data and analysis.
Both line and staff nowv have available to them the broader scope of
national needs, objectives and goals. They can better see how each of
their programs fits into the total departmental and Federal effort.
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They participate more fully in all phases of the decision process and
provide the basic data, analysis, and recommendation for use by the
decisionmaker. We now have a tool for development of department-
rvide programs that can assure maximum effectiveness of each program
component.

While we are enthusiastic about our progress, wve recognize we still
have far to go. It probably will be another 2 to 3 years before we begin
to get the full payoff from the PPB system. There are so many pro-
gram areas in need of real hard in-depth analysis that we must set
priorities as we do not have the analytic capability to do but a few
each year. Much of the analysis we have undertaken has been ham-
pered by lack of suitable or comparable data. However, we already have
had enough benefit from our PPB system to know we are going in
the right direction. We have a great amount of enthusiam for, and
confidence in, its potential.

Stripped of all of the "buzz" words, we feel that PPB really is no
more than the use of sound wisdom and good commonsense based
upon the best possible factual, economic, social, and opinion considera-
tions that can be developed for use by the decisionmaker. Initially,
PPB will require extra effort. Most of the "tools" of PPB have been
used in bits and pieces in the past but never before have we had a
uniform, coordinated approach on a Government-wide, departmental,
or even bureau basis. We are confident that once the system is fully
operational, benefits will far exceed whatever costs may be involved.

Forgive me, I know I have taken too much time. It is a very exciting
subject, Senator.

(Additional material submitted by Mr. Shooshan follows:)

USDI-WATER SUPPLY AND CONTROL CATEGORY-PPBS, FY 1969 WATER
SITUATION PROFILES BY REGIONS

EXPLANATION AND DEFINITION

COLUMNS
Units as follows:

MM-millions of people.
I.No.-production index number, referenced to a base of 100.
mgd-millions of gallons per day.
BOD-biochemical oxygen demand, 5-day.
COD-chemical oxygen demand.
% R-percentage of average annual natural runoff adversely affected by

indicated problem.
MM$-millions of dollars.
"Present"-latest year for which figures are available, usually 1965 or later.

REGIONAL WATER NEEDED

Population.-Self-explanatory; use latest "medium level" projections available.
Industrial production index.-Use an accepted index of total industrial produc-

tion, specifying period to which the "100" base is related.
Agricultural production indez.-Use an accepted index of total agricultural

production (or a predominant factor of agricultural production), specifying
period to which the "100" base is related.
Public water supplies.-See USGS Circular 456, "Estimated Water Use in U.S.
1960", p. 3.

Industrial water supplies.-Self-supplied industrial, plus fuel-electric power,
plus self-supplied air conditioning. See USGS Cir. 456, p. 5-7.

Agricultural water supplies.-Irrigation, plus rural for domestic use and livestock.
See USGS Cir. 465, p. 3-4.
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On-site water requirement.-To be considered only in those regions where average
annual lake evaporation exceeds average annual precipitation. Includes water
consumed by man-made reservoirs, lakes, ponds, wetlands, and watershed con-
servation and treatment measures. The requirement shall be estimated as the
net effect upon "downstream supplies" in the future years-years beyond the
"present".

In channel water requirement.-Flows needed to maintain interstate water
quality standards at "standards-stipulated" low-flow levels or to meet navigation
or fish and wildlife requirements, or compact commitments, whichever is the
greater flow. Water for hydropower is assumed to have a nonpre-emptive right
in time and, therefore, is not considered as a "need" in the potential water-
balance profile. Unless and until better figures are available, use "runoff available
95 percent of the time" in profile for 1969 FY program memo.

Total water requirement.-Summation of "Public", "Industrial" and "Agricul-
tural" water consumed, "on-sitc water consumption", and "in channel water
requirement".

Average annual natural runoff.-The summation of subbasins long-term average
annual runoff, adjusted for changes in major reservoir storage effects, where
significant. Use same figure for all three "time" columns.

Practical maximum ' with-storage" supply.-A part of average annual natural
runoff that can be developed with .98 probability of success with reservoir storage
as estimated by L6f and Hardison, 1966, "Storage Requirements for Water in
U.S.", Water Resources Research, vol. 2, no. 3, p. 348, table 11.

Existing "with-storage" supply.-The runoff that can be sustained with existing
or under-construction storage projects as of time indicated.

REGIONAL WATER PROBLEMS

Potential supply balance (+ or -).-"Practical maximum with-storage supply",
less "total water requirement".

Existing supply balance (+ or -).-"Existing with-storage supply", less
"total water requirement".

Pollution-municipal.-Total pollution load being discharged to the natural
water system.

Pollution-industrial.-Same as "Pollution-municipal"."
Pollution-recreational.-Wastes of all types resulting from water-based recrea-

tion. Regional gross measure of this pollution is taken as percentage of average
annual natural runoff that is contaminated above levels permitted by interstate
stream standards.

Pollution-agricultural.-Pesticide, herbicide and fertilizer pollutants, irrigation
return flows, and other wastes. Regional gross measure of pollution same as for
"Pollution-recreational".

Pollution-thermal.-Heating of streamflow above levels permitted by interstate
stream standards. Regional gross measure of thermal pollution same as for
"Pollution-recreational".

Excess sediment.-Suspended sediment in excess of interstate stream standard
or in excess of that deemed to be normally and economically acceptable. Regional
measure same as for "Pollution-recreational".

Excess salinity.-Same as for "Excess sediment".
Watershed deterioration.-Badly eroded or potentially erodable lands where

land treatment, structural, and conservation practices are considered to be
economically feasible and where a significant share of benefits from treatment
accrue to the water resource.

Annual flood damage potential.-Figures shown in Senate Select Committee
Print No. 15, p. 5, table 3, appear to be the most complete figures available at
this time.

POTENTIAL ALTERNATIVE ACTIONS-USDI PROGRAMS

Surface reservoir storage.- Additional net "with-storage" supply that can be
physically achieved.

Underground reservoir storage.-Additional "with storage" supply that is
estimated to be achievable through artificial ground-water recharge.

Interbasin transfers.-Potential water-supply gains from or losses to adjacent
basins by interbasin-transfer projects considered to be technically feasible.

Ground-water storage depletion.-Estimated yields of "mined" ground water.
Pollution abatement-municipal, etc.-Estimated additional quantities of usable

water obtained by waste treatment and control facilities.
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Desalination-ocean and ground-water.-Estimated additional quantities of
usable water obtainable at costs considered competitive to other alternatives.

Other water-quality enhancement.-Estimated additional quantities of usable
water obtainable by watershed treatment and other similar programs.

Recycle-reuse.-Potential quantity of water released for other uses by recycling-
reuse processes.

Weather modification.-Estimated additional quantities of water obtainable
from atmospheric moisture control.

Watershed treatment.-Estimated quantity of downstream water supplies added
to or decreased from "present" supply.

Flow augmentation and control.-Additional quantity of water obtainable by
phreatophyte control, water-catchment sealing, etc.

Water use allocation and control.-Increased efficiency of water use by allocation,
metering, and rationing, in terms of equivalent additional supply.

Watershed restoration-conservation.-Additional acreage restorable to production
use.

Annual flood-damage reduction.-Achievable by the pertinent combination of
foregoing alternative actions.

Chairman PROXMIRE (now presiding). I apologize for having been
absent during so much of Mr. Ross' and Mr. Shooshan's presentation.
I did hear Mr. Gorham's, and I had a chance to see the statements.

I did not have a chance, unfortunately, to study them as much as
I would like.

I think you gentlemen have done a fine job from everything I have
been able to see.

I have a question for Mr. Gorham.
In your presentation, you talked about offering new programs and

finding that sometimes the alternative of providing for expanded old
programs might be wiser. You put it in the most optimistic terms,
in terms of progress, I suppose. You have a department we all approve
of, but the taxpayers might be concerned with looking at it another
way; in other words, the alternative of not offering newv programs on
the one hand versus cutting old programs.

So if you want to offer new l)rograms, finding some wvay that you
can offer the programs within the same budget limitation.

Has PPB been helpful to you on this score?
Mr. GORHAM. We are intensely interested in the subject that you

are raising, which is not only the expansion of promising programs
and the search for good additional ones, but the discovery of pro-
grams that have ceased to be performing-

Chairman PROXMIRE. That is so difficult, unless you get some
objective kind of system such as PPB, which gives force to the Secre-
tary. It is very, very hard to interrupt a program that is ongoing,
even though its functions may have evaporated.

Mr. GORHAM. 1 could not improve on your summary of the situa-
tion. Last year, the President did recommend-in fact, it was the
year before last-a cutback in the impacted area program.

Although I think the arguments made were very persuasive to
many on the Hill, not a single person that 1 know of on the Hill
would support the cutback.

Chairman PROXMIRE. 1 supported it. But the Subversive Activities
Control Board is an example. It is right out there in front.

Here is a board whose functions stopped months and months ago.
And it is the hardest thing in the world to eliminate.

Mr. GORHAM. Each program gets a constituency which is indi-
vidual to that program. The general constituency of people interested
in cutting back unnecessary expenditures has difficulty focusing on a
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specific program. Although this constituency is large, frequently it
cannot apply force at specific program points.

Chairman PROXMIRE. Has PPB been helpful in this particular
area?

Mr. GORHAM. I think PPB is extremely helpful in locating what
should be considered low-priority programs and I think in the future
we will see some more persuasive arguments brought forward for
possible program reduction.

The next step toward making that argument effective will depend
on the relative impact of information and special interest.

Chairman PROXMIRE. Now, is there any way that this program
to date has been operated in the executive branch and within the
departments-can you or can any of you gentlemen see a way in
which this can be made available to the Appropriations Committees
of the Congress so wve can use this program to determine within the
priorities which the Congress may establish what are the low priorities
and where we can most sensibly and with the least damage to the
public interest reduce spending?

Mr. GORHAM. I would be happy to make a quick answer and Bill
Ross probably wants to say something, too.

I think the answer is very definitely yes, the very openness of the
process-studies wvhich are published-just invites participation by
Congress. What use to make of the system beyond getting information
about the basis upon which decisions were reached, is something for
the Congress itself to decide.

In other words, whether they want to creat their own--
Chairman PROXMIRE. It would be a systematic way of presenting

the PPB to the Appropriations Committee, the subcommittee, say,
dealin with HEW or Interior or whatever, HUD, just as soon as
possib'e in the year so that the members of the subcommittee, and
especially the chairman and ranking minority member, will be in a
position to understand it, evaluate it, ask questions about it, and
then maybe establish their own priorities and go back to the Depart-
ment to get further enlightenment.

Based on this kind of objective analysis?
Mr. GORHAM. Yes, 1 think that is a possibility.
We have not yet taken the step of providing a program budget to

the Congress. The budget presentations wvill be, as of now, in the old
appropriation categories.

Chairman PROXMIRE. YOU see, the trouble, though, is that the
departments come up and they are fighting-they have to. After all,
you hav3 to have some discipline in the executive branch. You can-
not have the President saying one thing and the Department, the
Secretary, saying something else and some other member come up
and say something else.

They have to act together, have one voice. You would not have an
effective presentation or be serving the public and the Congress if you
did not do that, but if there could be some way in which the whole
program could be set forth to the members of the Appropriations
Committee so they could exercise their independent judgment and on
that basis raise or reduce appropriations.

Mr. GORHAM. I think that would be highly desirable.
I would suggest that when the members of the Bureau testify, you

raise the same question. I think it is an important question and one
which has not been resolved in that way.
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Chairman PROXMIRE. Mr. Ross?
Mr. Ross. Senator, I think the way in which you have asked this

question possibly implies a degree of development of the PPB which
does not exist anywhere. While the program category system helps
to organize for the broad priority judgments, it does not, at its present
stage, produce anything that is in any sense withheld from the Con-
gress in terms of how the priorities were selected.

In defense, the presentation to the Congress includes the purposes
of the broad categories and the rationale behind the series of actions
wh ch the Congress is asked to approve. It does not get into the
competition between the categories. These are still very heavily
intuitive judgments.

Chairman PROXMIRE. Yes, but your own department is an example
of a whole series of programs and of agencies working to achieve a
very laudable purpose. But you have all kinds of-it would seem to
me-efforts to achieve the same objective. And sometimes similar
objectives or very close objectives.

If there were some way that Congress could assess each of these
efforts, it would seem to me we would be able, in a situation such as
the present, to know where we could cut without cutting the heart
out of a very vital and necessary service.

Mr. Ross. The problem, though, Senator, is that you make
decisions about-for example, in the housing program areas-about
a mix of programs between public housing and rent supplement
housing and below-market interest-rate housing.

Chairman PROXMIRE. Very helpful, applying PPB comparison to
rent supplement and public housing would be most helpful. You
would do more to sell the rent supplement program on this kind of
basis than any other.

Of course, we disagree, in the Congress, because that is the nature
of it.

I serve on the Housing Subcommittee and on the Banking Com-
niittee-I am ranking member of each. I think I would have been
helped greatly if I could have had a PPB study of public housing
on the one hand and rent supplements on the other-realizing you
have oversimplifications and difficulties and so forth. But it would
be most useful.

Mr. Ross. The presentation of the relative role of these is simply
a matter of reorganization of the way the budget is presented. But in
the appropriations process, of course, the Congress has to go back
and act on them in terms of its own requirements. The Appropriations
Committee likes to get down to business as quickly as possible in
making decisions. But the opportunity to present the total impact-
for example, how much public housing we are proposing this year,
how much rent supplement, how much of each of these-is there if
the Congress wants it and the Department can reorganize.

Chairman PROXMIRE. What you are saying is that this, as far as
Congress is concerned, is an information service to some extent and
if we ask the right questions, we can get a lot of this right now.

Mr. Ross. Yes, but even if you do not ask the questions, I think you
are going to get the benefit of a lot of this analysis in the presentations
made by the Executive in terms of its request.

Chairman PROXMIRE. We cannot expect the Executive to condemn
its own case. We have to ask the right questions so we are in a position
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to know whether they are right or whether they are wrong and make
our own independent decision.

Mr. Ross. Yes, that is right.
Chairman PROXMIRE. Mr. Shooshan, did you want to comment?
Mr. SHOOSHAN. On this question, Senator, I must say I think I see

what the Senator is getting at. I think if PPB is good for the Executive,
it ought to be good and helpful for the Congress.

Chairman PROXMIRE. Let me just add to that that if the Executive
has an effective PPB system and the Congress does not even under-
stand it, this is one other way Congress becomes impotent. Our
principal duty in the Congress, it seems to me, is control of the public
purse. If we are so incompetent that we do not have this kind of
information available to us and we do not study it precisely enough
and in sufficient detail, we cannot really serve our purpose, the Con-
stitution's check and balance system fails, because the Executive has
the know-how, they have the manpower, the competence, the time.
We are just not in a position, unless we can get something like this
that gives us an implement that we can use, we are going to be very
seriously handicapped. And this can be very helpful.

Mr. SHOOSHAN. Yes, sir; and as Mr. Gorham said, it is probably
more appropriate from the Bureau of the Budget than each of us.
They have not crossed this bridge.

But specifically, we have furnished the Congress, for example, one
of our particular studies on analyses of the recreation land price
escalation. This talks about the kind of problem we are faced with in
acquiring lands for public purposes and the price escalation problem
associated with it. Now, the alternatives involved are only somewhat
displayed but it is the best we could do. We displayed it, the Bureau
of the Budget agreed, and we have furnished it to the Congress. I
think we could do much of this and hopefully will.

I mentioned in your absence, sir, probably you samv my written
statement, that our estuarine study is another one wve will be sub-
mitting to Congress in 1969. I would think that all of these major
public issue questions, where there are alternatives, are important to
see what the options are.

I suppose our friends from the Bureau of the Budget would be a
little bit concerned about the possibility that wve are talking large
numbers. To be very frank with you, I do not know in detail what
some of the other agencies have done, but one of the specific things
we have done is while we have applied in our multiyear projection a
budget constrained figure, we have also developed an optimum pro-
gram appraisal with no constraint on it.

In other words, if we had all the money necessary to do the natural
resources conservation job, what would it be? This gives us a funding
spread. This is why, even now, we are in a position to talk about what
wve are giving up in the optimum versus the constrained type of
situation.

Chairman PROXMIRE. I see my time is up. What I want to know is
Congress can make blind percentage cuts. We can cut 1 percent or
5 percent out of your budgets. It is much better if, instead of doing
that, we can determine what in our view may be the lowest priority,
5 percent, and cut that. But we have to make our own judgment. We
cannot just ask you what to cut, because of course, it is our responsi-
bility, our duty.
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Mr. SHOOSHAN. Yes, sir. I might say, and I do not say this at all
critically, but there have been, without identifying individual cases.
I think there has been some concern on the part of certain Members
of Congress over PPB and the feeling that if you want to know policy
and what to do, come to us. Now, this is fair; Congress makes the law.
But some who have interest in our program have expressed real con-
cern over the fact that we know the cowmse we want to take and that
is the one we want to follow, we do not care about the alternatives.

Chairman PROXMIRE. I have some more questions, but I yield to
Senator Jordan.

Senator JORDAN. Thank you, Mr. Chairman.
I have appreciated the three statements that we have had this

morning and the colloquy that has ensued from the presentations.
I would ask you, each one, if you believe that the system, the PPB

system, has helped you identify your national goals and to choose
those goals which you regard as being alternative, as the chairman
indicated more or less in his opening statement, and has enabled you
to search for alternative methods and means of reaching those goals
most effectively, at least with respect to cost, and so on.

I will start first with you, Mr. Gorham.
Mr. GORHAM. Senator Jordan, there is a very short answer and a

very long answer. I am going to try to give one which is a little above
the very short.

On identification of goals, I would say that mostly this first process
was one of trying to understand what goals had been set out, often
explicitly and sometimes implicitly in the existing programs we have.
It is not a search for what new goals we should be achieving; rather
for the goals that the Nation, through the Congress, is apparently
after now.

On the second part, which is the evaluation of alternative ways of
achieving goals, I would say the system has done that, because it
has forced us to put together the various programs that contribute
to individual goals. It naturally puts them in competition with each
other. When you move from that natural competition to an explicit
examination, you have solved the second of the three points.

I think perhaps unexpectedly to us, the third thing which the system
has given so far is a very heavy emphasis on the importance of evalu-
ating programs. To make the comparisons, you have to understand
what existing programs are contributing toward objectives. I would
say that my own Department has in the past year, through legislative
recommendations and budgetary recommendations, given explicit
attention to the necessity for determining what it is the Nation is
buying in our programs, what is coming out of the other end. That is a
very basic and important change.

Senator JORDAN. I can understand the cost effectiveness, the ap-
plication of cost effectiveness to, oh, such things as the natural
resources, the benefit-cost ratio of navigation or power projects or
reclamation, something like that. But how do you apply that to
human resources? How do you apply cost effectiveness to human
resources in deciding whether it is best to do research into diseases
of the young or diseases of the elderly, and so on? How do you make
that evaluation?

Mr. GORHAM. Let me go back for a moment to our disease control
study, because it is an example of where we, I think, effectively
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apply cost effectiveness techniques to a problem, a human problem
of diseases. And basically, we ask the question, if you have a certain
amount of money and the money is limited, and that is always our
situation, how can you spend it among several different programs in
such a way as to minimize the loss of life and minimize the loss of
disability. In fact, the cost-effectiveness techniques are very effective
in answering a question when it is posed in that way.

When the question is posed, how much money should the Nation
spend for disease control programs, cost-effectiveness techniques are
much less effective and I think you are quite right in saying that
that kind of a question cannot be answered by cost-effectiveness
techniques. If you have, in another way, decided how much you
want to spend in a broad area, cost-effectiveness methods are useful
in indicating the best ways to spend it.

Senator JORDAN. Thank you.
Mr. Ross, have you heard my question originally? Has this helped

you identify your goals, set up your priorities, and so forth?
Mr. Ross. Senator, I think my answer is quite similar to Mr.

Gorham's. In terms of the amount of attention that has gone into
the identification of and the attempt to restate broad goals, I think
we have been pushed very significantly. Surprisingly enough, I
think there has been as much pressure from below in the organization
for getting on with that job as from the top. People who are working on
a piece of a program and who know they are facing choices from day
to day which, depending on which philosophy the Department feels
is the most useful umbrella under which they should be working, will
affect that decision are quite impatient that we have not been able to
get down a completely agreed upon full statement of specifications for
the Department's missions. But in those particular topics where we
have been able to put in the most time, we are substantially further
along and it has been a big help.

I think we have benefited also, in terms of beginning to use the
analyses of specific activities, to the extent that these really get to
something specific. You know, the broad statement of national goals
is a little bit vague, and it should be. But in terms of what you actually
do and what it produces, the analysis gives you an opportunity to
think back to what do we really mean about that goal. So there is a
feedback between the analysis of activities in specific programs and
what we understand of the broad statements.

Again it is really on a sample basis and not wholesale, because the
type of analysis is quite difficult and the number of people we can put
on to it at any given time is quite small. And I think the base is not
one that can be accelerated rapidly, because it takes a great deal of
interaction with program activities as well as thinking about the
bigger picture.

In terms of helping us choose our priorities, weigh priorities between
broad objectives, I do not think we have gotten a great deal of help
and I do not expect it until we understand each of our activities
considerably better. So I think this is probably the weakest link and
the one that will be effective much later than either the first or the
third in terms of the three questions that you asked.

Senator JORDAN. How do you determine, for instance, how would
you determine what the national housing needs of the Nation are?
Could you use the system effectively in that?
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Mr. Ross. Well, we have, of course, paid a lot of attention to
that. We have used the census surveys of the States of the housing
condition in terms of quality and crowding. But these are the kinds
of areas in which, as Mr. Gorham pointed out in his statement, a
great deal of research and additional data is needed before we can, in
any sense, get down to very specific quantitative comparisons.

Senator JORDAN. Your results are no better than the base of
information you are able to feed into it?

Mr. Ross. That is right, sir; and it is a little discouraging at times
to work on the 1969 budget and try to explain the national housing
needs in terms of 1960 census data. But this is the position that we
are in.

The thing that I find most encouraging about that situation is that
the kind of analysis we are doing also helps to highlight the needs for
the research and the data we need. Thus, we can explain to the
Congress when we ask for research and studies what we hope to gain
in the way of helping the Congress as well as ourselves make better
decisions on the allocation of housing resources and Federal resources
against those needs.

Senator JORDAN. Has it enabled your agency to identify the
project of low priority that you might otherwise have thought was
excellent?

Mr. Ross. We take the positive approach, Senator. We have
identified projects of higher priority.

Chairman PROXMIRE. That is the trouble.
Mr. Ross. Well, Senator, the Congress provides sufficient or

insufficient funds that the low priority things do not happen.
Chairman PROXMIRE. In this budget, I wonder.
Mr. Ross. We have in several of our programs in the last year

established what eve call funding priority systems, which are a relative
innovation. For example, in the urban renewal program that Senator
Proxmire is familiar with, we have established the priority of funding
of new projects which are submitted for approval. Priority will go
first to those projects which improve or preserve the supply of housing
for low-income families. The second priority will go to projects which
increase the job opportunities for this same group, and the third
priority will go to dealing with problems of the heavily deprived
areas-the very serious kinds of neighborhoods where renewTal has
not necessarily been so effective in the past because it was not comple-
mented by the kinds of economic opportunity programs, the job and
training, and the other kinds of programs which are necessary to be
effective in a very severe slum situation. These priorities, applied at a
time when we have $750 million in funds and $1 Y2 billion worth of appli-
cations, mean that we have made very explicit choices that certain
projects within a program will not go forward. We have similar kinds
of systems in other programs which attempt to reflect what the Con-
gress really meant for us to do. As you know, the Congress sometimes
establishes criteria of eligibility which are broader than the highest
purpose for which the program is established. What we achieve with
these funding priorities is that more of the projects which actually
are funded fall within the primary purpose and intent of the program
and fewer of the things which are technically eligible but less pressing
will survive.

Senator JORDAN. Thank you.
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My time is up. I yield.
Chairman PROXMIRE. Go ahead.
Senator JORDAN. I would like to put the same question, then, to

the Deputy Under-Secretary of the Interior, here. Have you been
able to achieve, identify your goals and set up priorities and so on?

Mr. SHOOSHAN. Well, Senator, I think, like my colleagues, we have
done very well in terms of identifying our goals and specific objectives
in specific terms. For example, wve have focused rather clearly on the
facts of, as I used in one example here, our Indian programs. Now,
howt much housing are we talking about? What is the situation?
And let's get a time plan. Let's associate it with that, so that so many
houses are to be constructed to eliminate all substandard housing
by 1973 or 1980 or whatever the target date may be.

Now, it is not that there was any lack of action on the part of the
Bureau in the past and that PPB said something entirely new, but
wve have divided jurisdiction with our friends at HUD now on housing
responsibilities. So some of these things-as they affect their au-
thorities, have perhaps been divident. Maybe wve should be a little
more abrasive with our friends in other agencies. At any rate, wve have
now set forth this kind of objective in very specific terms. In terms
of Indian education, for example, if we say the average education
level is at eighth-grade level and the national average is at 11th
grade, we say, how do we get from eighth grade to 11th grade? As
we examine facts against these goals, it may mean getting certain
kinds of teachers, kinds of school buildings, et cetera, to correct
unacceptable situations. We are putting these components together
in that kind of form. As wve find another point that should be em-
phasized in that connection, it will be included so we get a full sys-
tem's cost and appraisal of what we are talking about, not just the
year before or the year that is immediately ahead of us.

So I say we are strong on having gotten our objectives fairly spe-
cific. I think we are very short in identifying the lowver priority
programs because these have not tended to come au) as a result of
PPB. There is a heavy element of judgment here. We do not do it by
vote. We have major constituency interests-somebody can say,
well, the most important program you have had is your water pollu-
tion program and so you should give up your sport fisheries program,
for example. I am overstating it this wvay. But it is that kind of situa-
tion Where somebody's lowv-priority program is somebody else's
high-priority program. But in sport fisheries, somebody could say,
"give up your wildlife refuges, these are outdated, obsolete, turn
themf over to the States." This is fine, but it just may not work out
this way. Those who have a real interest in this do not believe that
that is the thing to do. So I say it is a little difficult.

Also, I might say, and this sounds a little bit defensive, but x-e have
been conscious about this, we have tried to more heavily relate our
PPB work and our analytical Adork to the new programn thrusts, and
major issues, not because it is easier to talk about new programs, but
rather, there is a good question of judgment, on how much time one
should spend oil ongoing programs that are pretty wvell set. So you
restate its mission and you put it in PPB wvrapping and what have
you really accomplished?

There are going to be new program proposals, new thrusts of doing
something in certain areas. Let's relate our analyses to that and get
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the alternatives documented as well as we can for the decisionmakers.
So it is a combination of on the one hand it being difficult to identify
low priorities in a manner that really means something and on the
other hand, it is the fact of what have we really accomplished by
simply putting old programs in new wrappings when new programs
really should get the emphasis right now in terms of what are the
decisions now before, in my case, the Secretary of the Interior, in
terms of what should he know before he makes decisions relative to
where he is attempting to go. If I can relate PPB to the decisions on
his desk today and the near future, I can sell him and in turn, our own
Department on the contribution that we can make.

Senator JORDAN. Thank you.
Chairman PROXMIRE. It occurs to me that one of the most difficult

things we have in Government is where you find, perhaps in part
through your PPB analysis, that a function can be performed more
efficiently in one department than in another, one agency than in
another. I wonder about how much incentive there is to shift a func-
tion to another agency if they have a comparative advantage in
reaching an objective?

You see, what I have in mind is that we achieved, I think, a very
great efficiency increase in defense when we merged the War Depart-
ment with the Navy.

Out military objectives can be achieved, I think, in a more rational
way. The objectives, instead of being by the Navy, maybe the Air
Force can do it better, or the Army. PPB has been applied to deter-
mine which service can more efficiently achieve the same objective
with the lowest cost. I am wondering if maybe PPB, as it comes along,
and Congress maybe should be thinking about the possibility, and the
Executive, of course, thinking about the possibility of applying this
by having some similar kind of merger of HEW and the poverty
program, HUD, and so forth. It may be one way of achieving more
with the same money by providing something of this kind.

Have you had a chance to think about that, Mr. Gorham?
Mr. GORHAM. You cannot help thinking about it when you are in

this business. When you develop a program structure, as we have,
that has health at the top of it, you try to put everything you are
doing in health. And then you realize, of course, that there are other
agencies putting out money for health. OEO, for example, has neigh-
borhood health centers-very important, helpful, useful. So PPB does
highlight where various agencies are contributing to the same function.
It highlights it.

It does not say a great deal about, necessarily, the efficacy of the
administration. It perhaps could be turned to that purpose, but that
is not its purpose now.

PPB as we formulate it also tells something when you look across
target groups, people. You see, we are organized in two ways in the
Government. We have people-oriented, target-group oriented units-
the Bureau of Indian Health is concerned with Indians. OEO is con-
cerned with poor people. So naturally, in OEO, they cut across other
agencies' interests.

Chairman PROXMIRE. Let me interrupt to ask, do any of you gen-
tlemen knoxw of any instance in which the Budget Bureau, for exam-
ple, has applied PPB to say that a function which has been performed
in one agency ought to be moved to another-what has been per-
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formed by the poverty program ought to be put into HEW, or instead
of HEW into HUD or something of that kind?

Mr. GORHAIM. I think they have made such decisions, but I doubt
very strongly that they have grown out of PPB thus far.

Chairman PROXMIRE. Why would not that be a good way to do it?
Mr. GORHAM. It may be a fine way; I just doubt that it was done

that way.
Mr. SHOOSHAN. I think a potential case may be that the Federal

Water Pollution Administration was transferred to the Department
of the Interior. This was not as a result of PPB. There just has not
been time yet. What we are giving the BOB for fiscal 1969: from our
standpoint, is the first product that we think is anything but a pilot
thing. In other words, they just have not had this. I think they are
going to be able to see this and of course, they have seen this through
other means in the past. The Federal water pollution control deci-
sion, I suspect, on the whole was made on the basis of the magnitude
of water activities in Interior to which this program is so closely
related.

Chairman PROXMIRE. I am not saying PPB should be it, that you
should run everything through a computer and say this is more
efficient. Obviously there are other considerations, sometimes much
more important. But I do say if you have this objective kind of test,
you would be able, in my judgment, l)robably be able to save a lot
of money.

Mr. SHOOSHAN. I am confident that we will be submitting sugges-
tions, strangely enough, from our Department to the Bureau of the
Budget for suggested transfers out.

Chairman PROXMIRE. That is not so strange.
Mr. GORHAM. Within our own agencies, we have made some

recommendations to transfer functions from one of the subordinate
agencies to another as a result of our analysis.

Chairman PROXMIRE. Let me ask you, the Defense Department is
probably the prime example of PPB. The Hitch study is the one that
popularized this.

Mr. GORHAM. It is the first.
Chairman PROXMIRE. They had a large body of trained analysts from

RAND. Has there been a shortage of potential PPB analysts on the
civilian side? If so, how do you overcome this handicap?

Mr. Ross. Senator, I think the problem is that PPB, in application,
is a combination of-judgments can vary, but my own feeling is it is
somewhere between-10 and 20 percent technique and 80 and 90 per-
cent substantive knowledge. In each of the areas in which we are all
working

Chairman PROXMIRE. What are those percentages again?
Mr. Ross. These are my own. They probably will differ from those

of the Rand specialists, but my own thought is it runs 80 to 90 percent
substantive knowledge and 10 to 20 percent technique.

Chairman PROXMIRE. But if you do not have the 10 to 20 percent
technique, you do not have very much, do you? You have to have
that?

Mr. Ross. You have to have that, but whether you put it in frac-
tions between the same people or in mixes-

Chairman PROXMIRE. Is that available, the 10 or 20 percent know-
how available?
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Mr. Ross. I think we need it, yes, it is fairly readily available. We
have the training programs that the Budget Bureau has worked out
and we have pirated technicians with background from other agencies,
as Mr. Gorham has done also. But even so, each of us, in our own
substantive fields, has great shortages of really high powered analyti-
cal talent that is available foi use in these kinds of situations. So I
think the biggest shortages are on the substantive side rather than
the technical side, which we can get in part by training and in part
by high leverage use of technicians.

Chairman PROXMIRE. I just have one more question, and this is a
question that fascinates me and all of us on the Joint Economic Com-
mittee are very interested in it. I am wondering if, in the civilian sector,
there may be trouble applying PPB because of the fuzziness of the
objectives. I wonder if maybe we will not develop more problems in
the future because of fuzzy objectives? What I am getting at is the
CED implied-they did not directly recommend, but they implied
that the Joint Economic Committee would be a logical committee to
hold hearings on our national goals, to try to make our goals somewhat
more precise, define them more clearly and eliminate as much of the
fuzziness as possible and make PPB more applicable. I can think of
two good reasons for this: One is to achieve more definite goals so
that we, the Members of Congress, are aware of them. The other
would be to bring Members of Congress into this very promising area,
this PPB area of establishing goals, priorities, and securing objective
analyses of how to reach those goals for the lowest cost. I should
think something of that kind might help us achieve this. I would like
to have your reactions on that. I admit it is a very broad and general
question.

Mr. GORHAM. Let me just say a word about fuzziness of objectives.
I think in a way, the juxtaposition of civilian as being fuzzy in
objectives and the military as being clear is not valid. It would take a
long time to explain, but when you really look closely at objectives
on the military side, I think you move into an area of fuzziness which
is not superseded by the fuzziness of objectives of our civilian programs.

But without question, there is going to be fuzziness of objectives.
What you have to do is drop down from grand objectives to narrower
ones.

Let me give you an example. Education. What we want our kids to
be as a result of going to school is the level of objective which is the
proper and the broadest one. But we want our children to be different
sorts of people. We want them to be capable of different sorts of things.
We have, in other words, a plurality of opinions about what we want
our schools to turn out. So you drop down a level and you talk about
objectives in terms of educational attainment-years of school
completed and certain objective measures of quality. Here you move
in education from sort of fuzzy objectives but very important about
what it is that you want the schools to be doing, to the more concrete,
less controversial, more easily to get agreed upon objectives having to
do with such things as educational attainment, percentage of children
going to college, et cetera.

I think the same thing is true in health and in social services, that
at the very highest level objective, where in theory, you would really
like to say something, the difficulty of getting and finding a national
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consensus is so great that you drop down to something which is more
easily and readily accepted as objectives.

Chairman PROXMIRE. Maybe it would be helpful, Mr. Ross, and
Mr. Shooshan, for you to answer if I indicate more precisely some of
the things I have in mind. Obviously, the Joint Economic Committee
is not in a position to hold hearings with regard to national goals in
civil rights, which divides the Congress and is not in our jurisdiction.
On the other hand, we might be able to make a contribution in the
area of housing. I have always wondered why we did not set an an-
nual goal for housing starts. We talk about what we might achieve,
but it might be helpful to talk in terms of what would be most desir-
able. We might consider goals in terms of real per capita income,
in terms of reducing the number of families living in poverty, in
terms of overall national growth. These are economic goals and goals
that in turn might give a much more specific objective, basis, for
determining the goals for your own particular departments.

Mr. Ross. Senator, while you were out, I mentioned the fact that
I feel that in the field of housing and urban development, w-e have
been unusually blessed by serious congressional broad statements of
objectives in an organized way that probably is unusually good.

Chairman PROXMIRE. We do not have, for instance, a goal for
housing starts for this year.

Mr. Ross. Now you are talking down about three levels from the
kind of thing Mr. Gorham was talking about.

Chairman PROXMIRE. This is the level, though, that is important.
Mr. Ross. Yes, but that is at a lower level of refinement. But if

you look in terms of broad statements of what the Congress has in
mind-for example, if you will look at the Housing Act of 1949
supplemented with the statements of purpose in the departmental
status act-you can see the broadest congressional objectives for the
mission of the new Dep~artment. 1 think, at this level, we are very
well set.

If you get down to the level of what is our housing starts goal for
the next year, you are really getting into a lot more than the housing
policy. There you are talking in terms of not just the allocation of
resources into housing, but you are talking about housing in competi-
tion with the balance of the industrial sectors, the total economy,
and th. balance of investment generally.

Chairman PROXMIRE. What is wNrong with that? You see, what wve
do, we have set an employment goal, and unemployment goal. This
committee, for example, said 3.5 percent unemployment should be
our immediate goal and 3 percent over a somewhat longer period.

Mr. Ross. I think, though, Senator, when you get into this level,
you are starting to talk also in terms of what is our total capital
investment goal the following year.

Chairman PROXMIRE. That will be very helpful. We have neglected
this housing field. I think it is one of the biggest economic failures
that we have, and you perhaps agree that we have fallen far short
of what we should have done in housing.

Mr. GORHAMS. Let me just interject. The problem is not selection
of goals but what do you do after the selection of goals.

Chairman PROXMIRE. But if you do not have any goals, you do not
have anything to shoot at as a basis for action. At one point last year,
we were at a pitiful 800,000 annual rate of housing starts. Now wve
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are up to about 1.3 million but it is far short of what a national goal
ought to be. We could get to 2 million, maybe 3 million annual starts.

When you have a goal, then I think the pressure for the Congress
and the Executive to begin to move is far better than if you do not
have any.

This is so in employment. I think one of the reasons we were able
to reduce unemployment between 1961 and 1966 the way we did was
because there was this 4 percent to shoot at and we designed our tax
policies and other policies to hit at it. The Congress was conscious of
it, the President was, business was. I think it helped us a lot.

Mr. Ross. But, Senator, at that time, the Congress was shooting
for the growth goal and the unemployment goals which it could
achieve and had the tools for working with it in form of tax policies
and, to a certain extent, in some of the expenditure policies that were
adopted during that period 1961-65. But when you start getting into
more precise goals-if, for example, last year, you had set a goal of
1.5 million housing starts and put the Congress' reputation and the
administration's reputation on the line for coming through with that
at the time that housing was declining because of financial reasons,
we were-

Chairman PROXMIRE. We would have had a much stronger weapon
to combat tight interest, which killed the industry.

Mr. Ross. I think the actions we undertook in order to counter
that slide were probably the same actions we would have undertaken if
we had had a stated goal of a million and a half starts. We would
still have fallen well below the share of investment that we would
have wanted for the housing industry.

Chairman PROXMIRE. Perhaps we would have failed; if we did, we
should have known about it. It would have helped us in future years.

Mr. Shooshan?
Mr. SHOOSHAN. I hate to appear to be differing with anybody. I

think I understand the chairman's question. I must say I subscribe
heartily to the idea that to the extent we can-and this is very difficult,
I will admit-sharpen up our goals, we are all better off, in my humble
judgment. I know in our own case, in working in the areas we have
talked about, we have had our most difficult problems internally in
trying to identify our specific goals, particularly where, say, in the
water field, we have talked about seven bureaus having direct in-
terests.

But what is the alternative? As a result of this, we are getting to a
I)oint where we are able to say that on a river basin basis, here is
the supply-demand situation and this profile that we are manipulating
now may soon be telling us that we are putting in not enough or too
much of some things in that area as against others.

Now, on housing in terms of Indian housing, I shudder to think
that when we are talking about maybe a million and a half houses,
we are talking about 57,000 Indian houses that are substandard. I
would like to see this thing cleaned up in one fell swoop. It seems to
me you lose more of this in sputtering around in that problem. But
we do not have a consensus of any sort here as to what our goals and
targets are. So I could run the spectrum here but I am trying to stay
witin my piirviw.

But I would say one of the things we have had to do for our own
people is try to set out some economic indicators we would use so that
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everybody has some kind of planning base so that each bureau and
office is not reinventing the wheel. Whether they are right or wrong,
we have said we are all using the same kind of tool and they can be
changed. That is the whole merit of it. I would say whether it is a
housing start or any of it, you change this up and down. You have to.
It is a dynamic thing. But it does give you a focal point for efforts.

Without disagreeing with my colleagues, I do think the strongest
suit, and maybe that is where we get a meeting of minds between the
Congress and the executive branch in any of these areas, is the pursuit
of programs for which goals are identified.

Mr. GORHAM. It is not proper for a witness to ask the chairman a
question

Chairman PROXMIRE. It is very proper. The chairman does not have
to answer, though.

Mr. GORHAM. Would you set goals for the rate of increase of the CPI
or GNP growth? Would you set specific goals for large, macrochanges,
such as that?

Chairman PROXMIRE. We do set some of those goals.
Mr. GORHAM. Do you have specific goals for the CPI?
Chairman PROXMIRE. We guessed about the CPI. Of course, our

goal would be stability in the Consumer Price Index. That is what
you are talking about.

Mr. GORHAM. Zero?
Chairman PROXMIRE. That would be our goal, although I think it

is generally recognized that if it is one and a half percent per year or
less, you are doing pretty well. We achieved close to that in the 5
years, 1961 through 1965, and it is the best performance we have had
in several years and the best any country in the world has had.

Mr. GORHAM. Do you think the setting of the goal was instrumental
in the achieving of it?

Chairman PROXMIRE. There is no question in my mind that setting
of the goal in unemployment was very helpful. I cannot understand
why it should not be helpful in all areas. It may be politically embar-
rassing. It might defeat a Member of Congress, might defeat a Presi-
dent of the United States. In my mind, that is one of the reasons why
the Presidents, whether Eisenhower, Kennedy, Johnson, whoever,
have not hit hard on this, because it could be very embarrasing for
them. I think it would be wonderful for the public interest, because you
could have these goals debated and discussed as to whether they are
adequate or inadequate. Then you would have a basis for comparing
achievement. I do not say you should go right across the board on
goals all over the place, but it seems to me you could set far more of
them than we have.

Mr. GORHAM. I would like to be the one to give the first goal. The
first one in is always in the best shape. The more goals you have,
essentially the less useful any one is, because the conflict among them
becomes so sharp. We have that problem in the gross economic goals.

Chairman PROXMIRE. It is a matter of debate.
Also, you know, I am not so sure. Remember the old saying, the

first liar does not have a chance.
Well, gentlemen, this has been very, very helpful. You are a fine

panel and it has been most informative. I appreciate it.
We shall recess until next Tuesday at 10 a.m.
(Whereupon, at 12:30 p.m., the committee recessed.)



THE PLANNING-PROGRAMING-BUDGETING SYSTEM:
PROGRESS AND POTENTIALS

TUESDAY, SEPTEMBER 19, 1967

CONGRESS OF THE UNITED STATES,
SUBCOMMITTEE ON ECONOMY IN GOVERNMENT

OF THE JOINT ECONOMIC COMMITTEE,
Washington, D.C.

The subcommittee met, pursuant to recess, at 10 a.m., in room
S-407, the Capitol, Hon. William Proxmire (chairman of the sub-
committee) presiding.

Present: Senators Proxmire and Javits.
Also present: John R. Stark, executive director; Daniel J. Edwards,

economic consultant; and George Iden, staff economist.
Chairman PROXMIRE. The Subcommittee on Economy in Govern-

ment of the Joint Economic Committee will come to order.
Today we continue with our second day of hearings on the planning-

programing-budgeting system.
This Subcommittee on Economy in Government has a continuing

concern with improvement in management of Government, and today
we have three witnesses who are directly involved in applying PPB
at the State and local level.

Our first witness today is John F. Daley, Lieutenant Governor of
Vermont. Prior to his election to this position in 1965, he served 4
years as mayor of the city of Rutland.

We have as our second witness Frederick O'Reilly Hayes, New
York City budget director. Mr. Hayes brings to his present position
an extensive background in community program planning. From
1964 to 1966 he served with the Office of Economic Opportunity as
Associate Director and then as Deputy Director of Community
Action Programs. Previously he has had extensive experience in
program development in the areas of urban renewal, housing and
small business, and school building.

I am especially pleased to welcome our third witness, Warren D.
Exo, who is a fellow Wisconsinite. Mr. Exo has served for 10 years in
various phases of budgeting and management on the staff level in
State government. His present position is director of management
services division, in the Wisconsin department of administration.

We are particularly interested in evaluating your experience for
the formulation of guidelines for Federal action.

Lieutenant Governor Daley, will you begin?
(85)
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STATE13EXNT OF HON. JOHN J. DALEY, IXEUTENANT GOVERNOR,
STATE OF VERMEOZT

Mr. DALEY. Good morning, Mr. Chairman.
Vermont's recent executive budget submission for 1968 amounted

to $142 million, and for 1969, $195 million. And to begin with I would
just like to give you some background as far as the State of Vermont
is concerned as compared with the United States.

Our relatively low per capita income: for calendar 1966, Vermont,
$2,590; the United States, $2,940.

Our relatively high standards for public services, per capita: for
fiscal 1966, Vermont, $465; the United States, $423.

The relatively high tax effort to provide the public services de-
manded by Vermont's citizens: for fiscal 1966, Vermont, 12.1 percent;
the United States, 10.2 percent.

Chairman PROXMIRE. As I understand it, Governor Daley, this is
a comparison of Vermont with all the 50 States, is that right?

Mr. DALEY. Yes; the 50 States.
Governor's urgent need for information on the wide range of

problems-better procedures for assuring that appropriate information
comes to the Governor is a primary first step.

It has been well over a year now since we first began looking into
planning-programing-budgeting (PPB) system concepts, and the
Federal experience with them, to determine their applicability to our
own State's activities. This past June, the Governor made the decision
to proceed to undertake the initiation of such a system in the State
government. I expect personally to be taking an active part in the
implementation of the system. We are one of five States-along with
five cities and five county governments-who are participating in a
Ford Foundation sponsored project to determine the applicability of
PPB system to the State and local government level. We look with
great enthusiasm toward this experiment in the attempt to foster
better government at the State level.

Through the implementation of this PPB system we will be able to:
Evaluate State programs in the context of the fundamental

objectives of Vermont.
Establish priorities in the pursuit of those objectives.
Consider carefully the various optional ways of reaching our

program objectives, including their relative payoffs.
Examine the full cost implications of alternative program pro-

posals including future costs and benefit impacts.
Link planning and budgetary implementation of planned pro-

grams.
The approach will give us a systematic process of asking about all

the parts of a public problem and of assessing how these parts relate
to each other. We have started down the road of effective coordination
of programs into meaningful packages of public services for our citi-
zens. As we move to fuller implementation of an integrated PPB
s stem, we expect to have a better mechanism for a total approach to
the solution of public problems by harnessing more fully the resources
and competency of all our State agencies.

F'Ar PvsrnplP, the TTnivPrsitv of Vte.rmnnt and our other public
colleges graduate each year young people who enter our hospitals as
interns and nurses, our schools as teachers, our public welfare agencies
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as caseworkers. How does the output of our colleges and universities
compare to the needs of the State for physicians, nurses, teachers,
caseworkers? What steps should be taken to broaden and deepen the
opportunities for training for public service? Are the higher education
institutions in the State contributing as fully as possible to the develop-
ment of new methods of education in our schools, and medical institu-
tions? How many capable young persons are not continuing their
education? Why? And how can wve best overcome barriers to continued
education?

Unemployment in the State is nowv down to 3.8 percent (1966). The
unemployment rate is, however, uneven both in different areas in the
State and among age groups. Are our existing employment service
programs effective in helping the unemployed find satisfying employ-
ment? Are our services of manpower training, adult and continuing
education adequate? How can we best assure productive job experi-
ence to our young persons entering the labor force for the first time?
What steps should be taken to match the skilled capacity of our
citizens and the employment opportunities in the State? Is the income
maintenance protection afforded to those temporarily out of work
sufficient as a family safeguard?

Vermont ranks high among the States in its fiscal effort for public
health work. Are these resources being devoted in appropriate share
to the prevention of disease and injury that could reduce the toll that
illness takes? Are we making full use of our outstanding medical
capability?

These questions are merely a small sample of the many vital pro-
gram issues that Vermont, as most States, faces, and about which we
eventually expect considerably improved information from the PPB
system.

It is critical that we find and use effectively the varied agency
resources in the State in meeting our program objectives. Problems cut
across several departments and agencies each with its separate mission
but together directed toward the same broad problem. For example,
if we really hope to do something about the general problem of unem-
ployment and underemployment in Vermont, we find that upwards of
15 separate organizational entities must be involved. The PPB sys-
tem, through its focus on objectives rather than organization, still be
a vital element in developing a reasonably effective plan of attack.
We find this phenomenon recurrent in most of our vital problems.

For a number of years Vermont has projected ahead its future
expenditure requirements and the fiscal consequences of projected
outlays. However, we also recognize that these projections of expendi-
tures will be far more meaningful if they are made for objective-oriented
programs and represent plans based on analysis of the most effective
direction for commitment of our resources.

The systematic implementation of an integrated planning, programn-
ing, budgeting system affords us a procedure for testing how well we
are doing in meeting our objectives. It is not sufficient to develop plans
and program. We need tools for evaluating the consequences of what
we have undertaken under authorization of our legislature so thllit
future plans can be more effectively developed.

We need facts about our program operations. We need to knowv, for
example, whether we are getting through our highway prograIin the
most effective transportation system for our citizens. Is our higlvwav



88

program effectively assisting in the development of the natural re-
sources with which our State is so uniquely endowed? Are the transpor-
tation outlays contributing to ease of movement of persons and goods,
to safety in travel? Is it facilitating use of the State's recreational
resources.

It is not sufficient to have legislative authority on the statute books
at the State capitol. We need a system for continuous review to assure
that we are doing well what we are trying to do. For this continuous
review and the consequent revision of program plans we look to the
new management tool of PPB.

Even as we initiate the processes of implementation of a PPB
system in concert with other States and jurisdictions, we recognize
that our expectations must be kept within reasonable limits. Perspec-
tive is needed on what a PPB system can, and should, be expected to
do. A PPB system is hardly a cure-all for all the major problems of
government. It is aimed at the improvement of management of govern-
ment through program evaluation and selection. We do not look upon
a PPB system as providing much direct assistance in the day-to-day
administration and control of current operations, including such prob-
lems as the selection and assignment of personnel and the resolution
of any governmental organizational or structural problems.

Even for the major management problem toward which it is essen-
tially aimed, that is, program evaluation and selection, PPB should
not, and can not, be expected to provide complete or definitive
answers. We look with considerable optimism to the likelihood that it
will provide the Governor, the department heads, with considerably
improved information as to the full cost implications and with little
knowledge as to the important results that these programs were ex-
pected to achieve. And seldom have we been able to get a reasonable
picture as to the major alternatives open to us.

We do not expect the information that comes from the PPB system,
certainly at any time in the near future, to provide all the information
we would like. We do expect that there will be numerous and sizable
uncertainties in the information provided, both because of the inherent
uncertainties in attempting to predict the future and because of the
lack in many areas of good historical data. Nor do we ever expect
that all of the program implications will be quantifiable in any com-
plete manner. Yes, I do expect that the Governor, Lieutenant Gov-
ernor, and the department heads will still have a job after the system
has been implemented. In fact, I suspect that, if anything, it will
require us to work much harder-in order to be able to grasp and
understand the meaning and limitations of the considerable additional
information that is expected to be provided to us by the system. It
seems obvious to me that there will continue to be a need for consider-
able judgment in making program selections, as well as in subsequently
implementing successfully these decisions. We are hoping that the
information provided by the PPB system will make these decisions
more enlightened than they often seem to have been in the past.

The problem of executive-legislative interface in a PPB system
is of considerable importance. I know that you here in Congress are
particularly sensitive toward this relationship and how PPBS has,
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and active participant in State policymaking. We have a biennial
budget with the general assembly meeting in January each odd-
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numbered year. Nevertheless, the assembly and its legislative council
does maintain a continuous activity in policy matters. There has
been much interest among State legislators in the application of
PPB systems to State affairs. I understand that in response to this
interest the National Legislative Conference at its annual meeting
later this month is considering legislative processes under a planning,
programing, budgeting system. The factual information flowing from
this system should assist the State legislative body in its tasks.

It is clear that there is no easy road to improving the management
of State government. The tasks ahead in implementation of a PPB
system in Vermont are many. It will take time.

We also look to this system to encourage innovation and creativity
in the development of program alternatives. Despite occasional views
to the contrary, we believe that if the system is properly used, it
will tend to encourage our people, at all levels of the government,
to provide new and useful ideas for meeting the real objectives of
government.

State government in our federal system is a laboratory for experi-
mentation and innovation. This innovation role of the States can be
given new vigor through the implementation of planning-programing-
budgeting systems, for it is through this system and the procedural
requirement for the development of alternative program options and
choices that innovation in State government will not only be en-
encouraged, but used widely. The strength of our federal system of
government in this process will be reinforced.

We in Vermont look to a system such as this to give us the first real
tool to work with to project our thinking and to cut down the guess-
work. And I believe our cities in Vermont will also benefit from the
information that we will gather and use and help them with in turn.
So we are looking toward this program as being a real help to all the
410,000 people in Vermont.

Chairman PROXMIRE. Thank you very much, Mr. Daley.
Mr. Hayes?

STATEXENT OF FREDERICK O'REILLY HAYES, BUDGET DIRECTOR,
NEW YORK CITY

Mr. HAYES. New York City in starting a program planning and
budgeting system has done things a little bit differently than they
have been done in most other State and local governments. We have
deliberately been opportunistic rather than systematic and compre-
hensive. We have attempted to concentrate our efforts on analysis
rather than on the problem of program structure and accounting.

Chairman PROXMIRE. Let me interrupt to say, Mr. Hayes, that
since your statement is a little long, I might suggest that you are free
to present it as you wish, and if you desire to skip or paraphrase any
part of it in the interest of time, we will include the prepared statement
in the printed record of the hearings.

Mr. HAYES. Why don't I do that.
Essentially what we have done is a very, very uneven job, attempt-

ing to focus on end products and analysis, rather than the develop-
ment of a basic structure of accounts.

We felt that this made sense in terms of what was available in New
York. The issuance of an instruction like the Federal Bulletin 663
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would not have produced results. There are very few people in most
agencies who could have read it and responded. I think it probably
would have suffocated the whole effort.

We have had at the same time to take on a whole series of other
problems.

Let me run quickly over what we have done-we did put last Feb-
ruary's capital budget together on a functional basis. Speaking of
reactions of legislative bodies, one of the major changes the council
made in the capital budget was to reprint it in alphabetical rather than
functional order, and to break up the functional categories. An in-
teresting response, I think.

Second, we attempted in every area, with varying degrees of success,
to establish the universe of need, which had not been done before,
against which we should measure these new projects.

The city of New York, for example, has a thousand school buildings.
And we know a little bit more now than we did at the beginning of this
as to what the school needs are. But basically the school budget seems
to have been put together for the last several years on the assumption
that the school board would ask for about $250 million, and the city
would give them about $150 million, and without any real effort to
tack down a long-term program.

Lastly, we began to put projects together, not initially for analysis
purposes but more for demonstration and exposition, in terms of the
various communities within the city of New York. When you see the
city of New York as a collection of 80 cities of 100,000, this becomes,
I think, very important. And these include great undeveloped areas
in the city like the East Bronx, Staten Island, and even parts of
Brooklyn.

In the expense budget we made some similar changes. We went to
an analysis by function and objective, and attempted to provid3,
again, some sense of the universe of need-although not as compre-
hensively as in the capital budget.

And secondly, we did probes in key areas on a very, very limited
budget of time and men.

In the meantime, to really get things moving, many things have
been done in New York. We have set up a new Division of Program
Planning in the Bureau of the Budget.

We have now started the 1968-69 capital budget on a joint team
arrangement with our program planners and our engineers working
with the planning commission on developing guidelines for each
agency program, the kinds of questions that have to be answered, and
attempting to identify alternatives and to direct attention to issues of
cost and effectiveness.

We have proposed legislation that we expect to go to the legislature
on next year integrating the capital and expense budgets which are
now separately submitted and prepared under a separate scheme with
the planning commission doing the job on the capital budget in the
first instance.

We have put into effect a project information and scheduling
system for capital projects, something which has been absolutely
essential, because the budgeting of a project has meant almost nothing
in tr ~f hen it ~.tya aetuwlly gainor to be built.

We have begun the process of making more flexible and loosening
up the whole process of budget modification which precedes on a line-
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item basis. What this means is that a secretary who gets a $600 pronmo-
tion can't get her higher check until a certificate is signed by the
Director of the Budget or his designee and sent to the Comptroller's
office.

We have been doing the same thing on capital projects which go
through the Bureau of the Budget an average of 11 times after the
appropriation is made. An architect's contract can't be let, a prelimi-
nary plan can't go forward, and final plans can't go forward into con-
struction until they have been approved by the Bureau of the Budget.

These are all areas where we need performance specifications in an
attempt to identify what we Avant to do, and do it more rationally.

Recruitment has been another process. We are in the middle of
that now. We have, for 30 positions, something in the vicinity of
1,200 to 1,500 applicants. I hope wve get some good people out of it.

Lastly, and rather important, we have a policy planning council
set up with a deputy mayor, the city administrator, the budget direc-
tor and the chairman of the city planning commission, and of course
the mayor. This is designed to begin to take up issues that can't Wait
for the cycle of budget preparation, and issues that by and large are
going to have to be resolved with the same kind of full cost and effec-
tiveness analysis that goes into PPBS. We have had a $50,000 grant
from HUD to work on techniques of handling complex issues before
this kind of a group. And wve have a very effective one that we have
put through a couple of trial runs now.

On the individual cases, we are doing a number of things almost
on a patchwork basis. On police, we began with an effort to see what
ve could do to increase effectiveness of patrol. We were operating

under the assumption that more men on the street could reduce crime,
although I don't think anyone in the country knows that more men
on the street 'vill definitely reduce crime.

The evaluation of efforts so far leads to results that are ambiguous.
One of the things that you get wvith more men on the street is more
crime reports. It is very difficult to find out what actually happens.

We did work out a concept-essentially the idea that the effective-
ness of surveillance could be measured by the number of patrol units.
And we took a crack at just about everything that vent into the
allocation of police manpower in this sector. And we were a little bit
surprised. We programed, with the agreement of the police commis-
sioner, a 26-percent increase in the level of the effective patrol force,
the highest such increase that the city has ever had in 1 year. And
we did it with an increase of about 1 percent in the total police budget.
We did it by substituting $5,700 civilians for $10,000 policemen,
substituting $5,000 police trainees for policemen in certain activities,
discontinuing some jobs, and a series of other actions.

And incidentally, a far more interesting part, we programed 1,300
additional men on the street. We have, nowv, in the first 3 months of
implementation, 1,500 more men, and it will probably be close to
2,000 before the end of the year.

A lot of other things have been going on in police. And I think that
the key to this-I won't go over all of tlhem--is the fact that when you
get into an area that is as determined as most municipal operations
are, by a traditional wisdom and standard practice, someone lhas to go
in and do the design work on alternatives. Someone has got to really
work on it.
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Often, in police, you must have the cooperation of the courts and the
district attorneys. For example, police work in handling prostitutes
and alcoholics. Some 210 hours of an average policeman's time every
year goes into court appearances. We have used the Vera Foundation
in cooperation with the courts, including the State supreme court,
which has been interested in it, to begin to determine alternatives and
evaluate them.

We also expect to do more with police. We have discussed the
problem with one of the major "think tanks" in the country, and I
think we are very close to the point where we will be able to announce a
joint enterprise on this.

Health services are one of the most difficult problems in the city. We
operate a municipal hospital system with 17,500 beds. We spend $800
million a year in the budget on health. And most of that has gone into
hospital and personal health care-through medicare, through charita-
ble institutions, for which we budget $90 million a year into private
hospitals and health institutions alone, and through our own hospital
system for which we provide $360 million.

I think the key point that we have now reached is that the provision
of health care must shift to explicit recognition by the city that we
are dealing with a mixed public-private system, with the consumer
choice of a medicaid and medicare system. This means that we are
going to have to plan not for a segregated market, but for the residual
needs of a customer who is now equipped to go to a private doctor,
private hospital, private health institution, to the extent that they are
adequate to take him.

We are now attempting to do the job of getting requirements and
needs by area within the city, so that we can establish a better basis
for the programing of ambulatory care facilities, replacement hospitals,
and other facilities.

One of the results of this, incidentally, is that we are probably
going into a system of creating some kind of a device that will provide
financing for private hospitals, on the theory that this will not only
provide better health care in the city, but will also permit the private,
voluntary hospitals and teaching hospitals to take over the responsi-
bilities the city would otherwise be obliged to meet.

On housing, we have done a basic design, a long-range plan related
to needs, an attempt to get down to cost-benefit factors for something
like 15 or 20 different methods of providing financial aid and stimulat-
ing construction of housing.

Education has proceeded pretty much on its own. It has used the
firm of management consultants, Cresap-McCormack-Paget, to de-
velop a system which is mostly an information, accounting, and
budget category system.

Evaluation of cost and effectiveness is very difficult in the area of
education. We are now talking about the possibility, for example, of
using as one measure of effectiveness, the number of lower income,
perhaps a number of Negro or Puerto Rican youngsters that actually
matriculate in the university system, just on the theory that the
rationale for the city's expenditures is $150 million a year on a system
of higher education is largely in the area of social mobility and economic
mob ty.

Human resources has worked largely on the establishment, of
accounts-moving away from a rather obsolete budget structure.
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The board of education has done a considerable amount of work.
We have worked with them. They have a program structure that is
primarily input oriented. It will for the first time give us an oppor-
tunity to have costs on the various educational programs and categories
of educational programs.

The problem of the effectiveness is partially met by existing evalua-
tion, but it is still, I think, very inadequate. And the whole question
of alternatives in education, as far as I can see, is mostly hoping that
the next idea turns out to be a little bit better than the last one.

One comment: Probably some of you read that we have a teacher's
strike in New York. One of the issues at stake is the More Effective
School program, which has been in effect for 2 years. The evaluation
shows some of the control group schools outrunning the More Effec-
tive Schools, although the results are very murky. It costs us about
$578 more per pupil on the More Effective School program, and it
may well be that PPBS and adequate program evaluation to the
contrary, the city may ultimately be driven to accept an expansion
of the program that the evaluation will not support. It is an interesting
development, and not unlike a good many other things that we face.

The fire department is a fascinating problem. I have come to the
conclusion that in the fire department, except for the incremental
changes, that we are still doing things pretty much the same way that
we did at the time the wagons were drawn by horses. We have some
300 stations in the city, and 10,000 firemen. The data are not there, or
in any other large city that I am aware of, to support even the most
primitive type of analysis, on the most effective way of handling the
various problems of the fire department.

We have developed conceptually and laid out two basic models
which we feel are essential to any further progress. One of them is
fire prediction, which is extremely important, because fire incidence
and alarms are shifting among areas. The current action in slum areas
has really shaken fire departments. Some of them are pulling out
alarm boxes, for example.

But in an area like Brownsville, no fireman can learn to be a pinochle
player because he is out on call literally all the time. This puts a
great strain on resources. And all kinds of tactical systems have been
developed by the fire department to handle it.

But still in terms of the basic problem of what they need at a fire,
how fast they have to get there, what the containment period is-
this is all traditional wisdom. The alarm calls for three and two-
three pumpers and two ladders every time.

We feel that we must have the prediction model, and then must do
the job of simulating response to it.

On air pollution we are well ahead, with some rather interesting
results, particularly on the onsite incineration question. This is pretty
much complete. We will have a program memorandum in the next 30
days that handles the air pollution problem in terms of everything
from effect on rents and private investment down to government
cost.

In sanitation we have a number of illustrations. One observation is
that if the city had done a good advance planning job 6 to 7 years
ago, and if in selecting among alternatives it had taken the worst or
most costly and least effective alternative, we would have been better
off today than we are. But 6 or 7 years ago the city did nothing in

84-449 O 67-7
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terms of handling the Ion ger range problems on incineration and land
fill. The net result is, we have a major problem just in getting rid of
waste on any basis at the present time.

And we have had to go in with the development of all kinds of
alternatives, some of which are interesting, like the shipment by rail
of garbage out to old coal pits. The city actually has a tentative bid
from a railroad on this kind of a proposition.

We have about finished the basic analysis and projection of waste
disposal needs. And a good part of the problem has been tying this
in with air pollution, and also with park development. It is the parks
department and the conservation values that, for example, keep us
from putting garbage into Jamaica Bay, which otherwise the sanita-
tion commissioner would be certain to do.

Waste collection and street cleaning is basically a management
problem. Our major finding in that area has been that it is almost
impossible to find a capital substitution program that couldn't be
pushed to the last straw. The faster we replace trucks or automobiles,
the faster we are doing anything that cuts on labor costs, the better
off we are.

As a matter of fact, just to make the point on the side, if in police,
fire, and teaching anyone could come up with a robot that would carry
out the function of a policeman or a teacher or a fireman, and it would
cost us, say, no better than $100,000, and last for 15 years, we could
make the substitution on a very economic basis. That means that we
could invest $3 million in additional capital in a school, if it elimi-
nated 30 teaching positions. And I don't think that this kind of a
figure is really being exploited in most of the things that have been
done in this area so far.

I will provide for the committee later the presentation that we have
been using on these issues before the Policy Planning Council. We
have been rather astonished at how effectively finally we could get
some of these things finally down for discussion with the mayor and
his chief advisers with a practical limit of an hour or an hour and a
quarter. This involves reducing everything to a series of cards that
fit on a magnetic board. It really is a matrix. And on an issue like
onsite incineration, you have everything from projections of need on
both the amount of waste that you add by cutting out apartment
house incinerators, the cost to apartment house owners either for
getting the additional rubbish out to the street or handling it inside
the apartment house, the cost of upgrading incinerators, and all the
rest of it. We can get all of this in really coherent form on one board
that measures, say, roughly about 6 feet by 3 feet. With a skilled
individual handling it, it works very, very well.

I think that I can conclude about there. This is at least a rough
summary of where we stand. We obviously expect to do a lot more
things over the course of the next year, and I think we are going to be
able to do them.

I suspect our largest problems are going to come in attempting to
do some of the things that we have avoided doing so far. And that is
the construction of the information systems and the accounting back-
up, the whole structure of plan and program in the agencies them-
selves. The capacity of the bureau of the budget in the city to take
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on the kinds of responsibilities that this involved for them is, I think,
great.

But to really make this sort of a thing go, the chief battleground is
in the agencies themselves. We are probably going to have to move to
setting up deputy assistant commissioners for rogram planning,
and do a very extensive recruitment job to get the right people in.
And we are going to have to spend a lot of money on it.

I don't think there is any way that that can be avoided.
I think we are making progress.
(The prepared statement of Mr. Hayes follows:)

PREPARED STATEMENT OF FREDERICK O' R. HAYES

PPBS IN NEw YORK

New York City in initiating a programming-planning-budgeting system, haspursued a strategy sharply different from that of most other State and localgovernments. Our overall approach has, deliberately, been opportunistic, ratherthan systematic and comprehensive. We have concentrated our efforts on analysis,rather than on program structure and accounts, and we have focused on sectors
of high apparent yield. The City, after an intensive effort over a full year, hasyet to issue any formal PPBS instruction comparable to the Federal Bureau of
the Budget Bulletin 66-3.

One reason for this approach was the conviction that the massive effort toclassify expenditures by program category, to articulate and quantify programobjectives, and to establish the mechanism of this program plan, all on a govern-ment-wide basis, would literally suffocate the basic concept of PPBS as a meansof rational choice among alternatives. But more important, our strategy wasbased upon a recognition of realities-the strengths and weaknesses, the con-straints and limitations inherent in the existing pattern of municipal government.
The Federal Government, in initiating PPB, had in its agencies and depart-

ments: (1) a highly developed budget making capacity; (2) long experience inbudget administration; (3) information systems of varying quality; and (4) someexperience in program planning and development. These conditions do notprevail in New York or in most other municipalities. There are many reasons forthis. The centralization of budget control, the line-item basis for budget con-struction and administration, the predominance of established practice in keymunicipal programs (e.g., Police. Fire, Sanitation). and the lack of funds forinnovation or experimentation have all contributed to the limited capacity ofmost operating agencies in planning, programing, budgeting and data handling.The capital budget submitted by the Mavor on February 1, 1967 contained
the first steps toward change. Among these were:

1. An analysis of the capital program by function and objective.
2. An effort to establish the universe of need-the proximate goals-against

which new projects were directed.
3. A review of projects by community area within the citv.Changes of similar character were made in the expense budget submitted to

the City Council on April 15th.
1. An analysis of the budget by function and objective.
2. PPBS "probes" in key areas.
At the same time, parallel changes were being made in organization and pro-

cedures:
1. A new Division of Program Planning was set up in the Bureau of the Budget.2. The preparation of the 1968-69 Capital Budget was initiated through pro-gram teams jointly staffed by the Bureau of the Budget and the City PlanningCommission. The teams have established guidelines for each agency to relatecapital proposals to program objectives, to identify alternatives, and to direct

attention to issues of costs and effectiveness.
3. Legislation has been prepared for the next session of the State Legislature tointegrate the capital and expense budgets and in effect to assign full responsibilityfor budget preparation to the Bureau of the Budget. (The capital budget is curren t-ly prepared, in the first instance, by the Planning Commission and subsequently

reviewed and revised by the Budget Bureau to accord with the policies and views
of the Mayor.)
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4. A project information and scheduling system has been put into effect for
capital projects-a most important step, not merely to expedite City construction
efforts, but also to provide a basis for introducing time as an important variable
in program analysis.

5. A new system of budget modification has been introduced to increase agency
management responsibility and to permit budget staff to focus on key policy
issues. Similar changes have been made in the execution of the capital budget.

6. An intensive recruitment effort has been begun to strengthen the capacity
of the city to undertake a program-planning and budget system. There are, as a
result, over 1200 applicants for the pending examinations for budget examiner,
roughly four times normal expectations. New civil service titles are in process of
establishment for the economists, operations researchers and other key skills
needed for PPBS.

7. The Mayor has established a Policy Planning Council including the Deputy
Mayor, the City Administrator, the Budget Director and the Chairman of the
City Planning Commission. Techniques are being developed, with the aid of a
$50,000 Department of Housing and Urban Development grant, to handle major
issues of greater immediacy on a basis linked with PPBS and with same full
cost scope.

Our progress in the various substantive program areas is uieven. Better analysis
and better knowledge often uncovers problems more difficult than those initially
evident, and our approaches to specific functional areas have varied according to
the nature of the problems and challenges these areas pose for the city.
Police

The aim of the 1967 Budget probe in Police was to identify and cost out the
actual level of regular police patrol throughout the City and to define and evaluate
alternative means of increasing that level. The concept of the Effective Patrol
Force was developed by the Budget Bureau and Police Department, and as a
result of this analysis the 1967-68 budget programmed a 26 percent increase in
the level of the Effective Patrol Force, the highest such increase in the City's
history, at a cost of about 1 percent of the total Police budget.

Yet, the Police Department constitutes only one link in the complex and
inter-related, inter-agency system of criminal justice. In many areas, the ground
rules are dictated by the courts and district attorneys. To meet these problems,
the Mayor established a Coordinating Council on criminal justice and engrged
the distinguished Vera Institute of Justice to work with the cooperation of the
courts on the development of more effective systems in criminal justice. The
introduction of a rehabilitation program for alcoholics under the Vera Founde-
tion a6nd the discontinuation of traditional police apprehension of alcoholics has
greatly reduced the demands on policy manpower in this area. The courts have
instituted a 24-hour arraignment system in Manhattan and established r release-
on-recognizance program which is designed to eliminate unnecessary bF il and
detention. Both projects are being monitored and evaluated by Vera. Vera is
also working on the problem of system-wide, inter-agency information needs for
the criminal justice system. These activities are of critical importance to PPBS
in its application to criminal justice as they develop new alternatives to the
procedures of a presently compartmentalized system.

The overall analysis of police problems has attracted the interest of a major
research organization and we are exploring the possibilities of expanding the
current effort as a joint project.
Health Services

The extensive program of health and medical services provided by the City of
New York was built upon the assumption of a rigid separation between those
able to pay for care and, hence, served by the private sector and the indigent
dependent upon the city. With the advent of Medicaid and Medicare, and the
spread of health insurance, this division is rapidly disappearing. Municipal health
services must now meet the test of the market and of consumer preference. The
needs of the medically indigent can frequently be as well served by private vendors
of medical services as by the city. The City is now engaged in a massive re-design
of its health programs reflecting the new conditions and the need for extensive
and complex private-public mixer in the provision of services.

Initial PPBS efforts have centered on developing the foundation basic to both
cost-benefit analysis and the establishment of a program-planning-budgeting

Administration of the Health Services budget is scattered throughout several
City agencies, and the first task has been to analyze the relationships between
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these components to relate public and private resources, to define and analyze
health problems in programmatic rather then departmental terms.

A second effort has begun to identify program objectives which can ultimately
be related to quantifiable measures of output and program effectiveness. One of the
interesting achievements in this area has been in the field of Narcotics. In co-
operation with the Office of Coordination of Addiction Programs, the Budget
Bureau has developed a program scheme which identifies and projects program
inputs and outputs as well as program costs, and which incorporates first-genera-
tion measures of efficiency and effectiveness. The program plan and projection is
now being developed along these lines.

In addition, a cost-accounting system will shortly be installed in the municipal
hospitals which, if effective, will be extended to other health services facilities.
And work has begun on the construction of a requirements model to assess the
effect of changing population trends and new government programs on the demand
for health services by City residents over a multi-year period.
Housing

We have set out, in the housing area, the structure for and projection designed
to deal comprehensively with the needs, resources, costs and impacts of City
housing programs and policies. The program plan will attempt to: measure and
describe housing needs; identify and project city housing commitments, the
existing inventory, and probable private construction and relate these elements
to need; and identify and project alternative program inputs, costs and outputs.

This is an effort to assemble, relate and analyze key housing information in a
contract of maximum operational and policy relevance. A special study on the
issue of tax abatement is being completed for the Policy Planning Council.
Higher Education

The Board of Higher Education was the first city-financed agency to initiate
work towards the establishment of a program-planning-budgeting system. With
the assistance of a management consulting firm, the Board prepared and submitted
a program analysis of its budget request for the fiscal year 1967-68. Major em-
phasis has been placed upon the construction of budget program categories sup-
ported by an appropriately modified information and accounting system. Both
the Board and the Budget Bureau recognize that this effort represents a significant
beginning and not a final product. At this stage, the system is oriented more to-
ward inputs than outputs. Alternatives cannot be clearly identified or costed
and impact cannot be measured on a comprehensive basis. All of these problems
are typical of the difficult adaptation of the PPBS structure to the problems of
education. An extensive analysis of this problem has been completed by Bureau
staff over the course of the summer and the futue direction of PPBS is now under
review and discussion by both the Board and the Budget Bureau.
Human Resources

This adminstration was the first City agency to launch its own PPBS effort
without outside assistance. It presented for the fiscal year 1967-68, a completely
new budget structure which identified expenditures by functional program areas
and objectives. This has been a remarkable accomplishment for an agency which
has virtually had to organize itself from scratch, and which is charged with ad-
ministering some of the City's most critical and innovative programs.
Board of Education

The Board of Education has engaged the Stanford Research Institute to
develop a program-planning-budgeting system. The initial phases of this work
are now well along. The new system will provide, for the first time, reliable cost
data for both geographically and functionally defined areas of operation. A
generally acceptable program structure has been designed which is primarily
input oriented, but carries sufficient flexibility to identify measures of output as
they are developed. The major problems continue to be the design of alternative
approaches to education and of an evaluation system which will provide adequate
indicators of effectiveness for both existing programs and the various special
incremental program such as the More Effective Schools. Some additional problems
are imposed by the prospective decentralization of responsibility within the
educational system by virtue of legislation enacted during the last session of the
State Legislature.
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Fire Department
The Bureau of the Budget has worked with the Fire Department in the develop-

ment of the conceptual framework for two basic analytic models. The first aims
at the development of a satisfactory method of predicting or projecting the
probable level and instance, in terms of geographic area, and time of fires, false
alarms and emergencies for the next five to ten years. This is, in our opinion, a
feasible venture and absolutely essential to a resource deployment strategy
approaching optimum cost-effectiveness mixes. The second analysis aims at the
evaluation of alternative resource-allocation strategies to meet the need predicted
by the first model. This is a difficult and complex venture, dependent in many
respects upon data such as fire containment periods, response time and its rela-
tionship to effectiveness, etc., that we do not now have. This approach has been
developed with the assistance of interested members of the Fire Research Advisory
Committee of the National Academy of Sciences. We hope to proceed with the
development of both models shortly.
Air Pollution Abatement

New York City enacted new basic air pollution control legislation early in 1966
with staggered subsequent dates upon which its basic provisions became effective.
Problems, incident to enforcement, indicated the need for a comprehensive review
of the program, its probable effectiveness and its impact upon both rents and
City costs. The On-Site Incineration provisions have already been so analyzed
and discussed before the Policy Planning Council.

On site incineration accounts, however, for one-sixth to one-fifth of the par-
ticulate matter in the atmosphere. A similar analysis of other pollution sources is
now being completed for presentation to the Policy Planning Council.
Sanitation

Waste disposal, one of the major programs of the Sanitation Department, has
been carefully analyzed for discussion before the Policy Planning Council before
the end of this month. The issues involve not merely costs and effectiveness but
also the impact of absolute intermediate term constraints on land fill and incin-
erator capacity. The Department has vigorously sought alternatives and supple-
ments to present disposal techniques; it has as a result (a) developed an arrange-
ment for rail shipment of solid waste for out of city land fill, (b) received Federal
financing for an experimental incinerator, and (c) explored a new low pollutant
design for open pit burning. Decisions have tentatively been made for the phas-
ing out of two small old high cost incinerators. The entire issue of waste disposal
is, of course, intimately related to air pollution abatement.

Waste collection and street cleaning have not yet been fully reviewed in terms
of cost-effectiveness impact and long term requirements. However, decisions have
been already made on a new design sanitation truck with 25% greater capacity
and low maintenance features; the Department intends to immediately replace
60% of the existing fleet and drastically cut the normal period of useful life
because of the indicated effects on maintenance and productivity.

Other Areas
At the same time, the Bureau of the Budget has applied the same techniques ot

national cost analysis to many issues of narrow scope and impact.
An analysis of motor vehicle usage, operation and maintenance supported

a 20% cut in vehicles and drivers, a new one year replacement policy, and a
new purchase policy aimed at maximizing re-sale value.

A review of alternative sources of asphalt supply led to the using of one
asphalt plant with unit costs substantially above those in the private market.

To carry on work of this character, the Bureau of the Budget has established a
yardstick cost program. This program will measure the efficiency of various
appropriate activities by comparison with the best experience we are able to
identify in private industry or in other governments.

Short-Term Policy Issues
We are in the process of developing another tool to deal with shorter-term, more

specifically defined policy issues within the context of the PPB systems we are
developing with the various City agencies. The Mayor has asked the Policy Plan-
ning Council to act, in effect, as a sort of Board of Directors for the Administration
in defining, considering, and acting upon major near-term policy issues confronting
thi City Covernilu,,. The Pulicy Pianning Cuunuil wiil consider a number of
issues over the coming months, including the problem of refuse management, the
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problem of setting City strategy on air pollution control, and the use of tax relief
as a tool of City policy in the area of middle income housing.

The staff research and systems analysis for each issue will be done by members
from the Budget Bureau's Program Planning Unit, the City Planning D~epartment,
and the City Administrator's Office, working with a private consulting team
which has developed a new technique of graphic issue presentation. The issues to
be examined are selected for intensive and systematic cost-benefit analyses within
the framework of the broader programming-planninig-buidgetinig systems we are
developing, and should substantially supplement our work in that area. I have
brought with me a copy of the analysis presented to the Policy Planning Council
at its meeting on the issue of On-Site Incineration and Air P'ollution.

This rough summary of our efforts to date omits Ianaly areas ill which we feel
we are making progress. One other area merits particular comment.

The creation and renewal of its public facilities is central to the City's concern.
Almost no major program can achieve its objectives without reliance on physical
plant to house its activities or heavy equipment to support them. New York has
been notorious for its inability to get capital facilities built quickly. Last winter,
the Budget Bureau and the Department of Public Works employed 'Meridian
Management, a consulting engineering firm, to design and implemnent :i capital
facilities management system which would permit the City to ideitifv systeniati-
cally cost and time hurdles in the execution of its projects. We have set. standard
target cost-and-time schedules for capital facilities, and determined milestones
for the completion of individual projects. For the first time the City has been able
to establish and monitor a comprehensive system of priorities in implenintillg its
capital plan. And, the workof City agencies withMeridianhas resulted il siglui caut
streamlining of the construction process through the identification and elimination
of unnecessary procedures.
The Future

During the course of the next year, the many bits and pieces of a PPBS
approach must be welded into a genuine system. We feel confident of the capacity
of the Bureau of the Budget to deal, by the end of this period, with this approach
on a budget-wide basis. Our uncertainties relate to the speed with which comparable
capabilities can be built up in the operating agencies. This is a matter not merely
of planning staff but also of the information and management systems needed for
program design and implementation.

In New York, PPBS should be regarded as one aspect of an overall program
to raise the capacity of the municipal government to deal effectively with the
problems of the City. New York City faces tremendous problems, and its govern-
ment operates under tremendous pressures. To cope with labor problems, revenueV
crises, and the possibility of a long hot sbimmer at the same time that we try to
restructure the budgetary and management systems of the City severely taxes
both our personnel resources and our financial resources. We cannot afford to
invest personnel or money in any effort which will not pay off in the short run
as well as the long run.

The tension between the desire to do a comprehensive, professional job from
the bottom up and the necessity of getting tomorrow better answers to our
problems in health, education, housing and law enforcement than we had yester-
day, is always with us. It is probably a healthy tension, though it constrains us.

The future of PPBS in New York City very probably means another year like
the one we have just finished. We will pick tip more momentum, and the PPB
approach will in fact help us to find better answers to more problems tomorrow
than it did yesterday. We will still be desperately short of funds to invest in the
development of new systems, and desperately short of good people to make the
systems work. The builders of Rome, when told it could not be done in a day,
must have answered that at least a part of it was built that day.

Chairman PROXMIRE. Mr. Exo?

STATEMENT OF WARREN D. EXO, DIRECTOR OF MANAGEMENT
SERVICES, DEPARTMENT OF ADMINISTRATION, STATE OF
WISCONSIN

Mr. Exo. I am pleased and honored to be invited to appear before
your committee today to share with you some of the experiences wve
have had in Wisconsin in implementing a planning, programing,
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budgeting system. Mr. Wayne McGown, secretary of the Department
of Administration of Wisconsin, who was originally asked to appear
before your committee, was unable to accept your invitation because
of previous commitments.

In his original letter extending an invitation to Wisconsin to appear
before your committee, the Chairman asked us to discuss specific
cases where a planning, programing, budgeting system has been ap-
plied to State programing in Wisconsin. Let me say at the outset that,
while we are pleased by the progress our State has made in shifting
toward a more meaningful budget process utilizing the concepts of
PPBS, I would be less than candid if I gave you the impression that
we had fully achieved the implementation of these concepts.

First, let me explain why we in Wisconsin believe that a new system
of State budgeting is needed and why we think the concepts of PPBS
will meet those needs. Secondly, I would like to describe Wisconsin's
goals for implementing PPB and what we have done to achieve them.
Finally, I would like to discuss projects underway which illustrate the
impact of PPB as well as offer some suggestions where we think this
process will lead us.

THE NEED FOR PPBS IN STATE GOVERNMENT

Fundamentally, budgeting is a decisionmaking process. First of all,
it serves as the means for top managment to plan the future programs
and services of their agencies. Secondly, it provides a continuing
vehicle for both executive and legislative branches of Government to
review existing policies and to make comprehensive policy decisions
about the needs of Government and the ways in which those needs
will be met.

With respect to this policy decision making role, let me make it
clear that we in Wisconsin look upon PPBS as a means for achieving
economy in government, but economy in a very positive sense. By
that I mean that we do not consider PPBS as a convenient and simple
tool for meat ax approaches to budget cutting. Rather, we see it as a
way of rationalizing the decisionmaking process in a way which will
assure that decisionmakers fully understand the service goals of State
programs and will be able to relate the proposed level of spending to
those goals. In our view, then, PPBS is a way of insuring that appro-
priations will be wisely and efficiently used to achieve stated objectives
in the most efficient manner. While budget cutting can be accomplished
with any system, we believe it is important that decisionmakers fully
understand what the program effects will be of decisions to either cut
or expand proposed levels of spending.

Another need we believe a PPB system wvill satisfy is to serve as a
means for monitoring the manner in which past budget policy decisions
have been executed. Under older systems of budgeting, where appro-
priations were granted in terms of how much money agencies were
authorized to spend for personnel, materials, and equipment, there
was virtually no way of determining how efficiently programs were
executed or how effectively program objectives were achieved. A
PPB system which expresses program objectives and relates those
objectives to relevant output measurements, can meet this need by
metaurej dic''UJ auinst prtvtiaUslyo tated o bjectiveOUls. ttlU &UO1IIiIUtltO
measured against previously stated objectives.



101

A final advantage wve see in the shift to a PPB system is the vast
improvement it makes in the ability of citizens to understand the
programs of their State and to comprehend and Iparticipate ill the
budget process. Wisconsin has a long and proud tradition of citizen
interest and participation in government. To the extent that PPB
can expand this understanding and particil)ation, implementation of
these techniques xvill have strengthened this tradition and aciiieved
aibroad public purpose.

The successful implementation of the program budget in Wisconsin
to date has already stimulated one columnist to observe:

It can be said . . . that the budget making process in Wisconsin today is more
careful and deliberate than ever before in its history . . .

. . .The all-important process of distributing state fundsl ill appropriation
laws is now more refined and accurate and most of all, understandable, than ever
before. The most untrained legislator, the greenest statehouse reporter, no
longer has any excuse for failing to comprehend. It is clearly set out for all to see
who want to see.

Wisconsin may be spending too much or too little, taxing' too much or att a
reasonable level. But for the first time in modern history, perhaps, the mnen
chosen to make such decisions are in a position to know precisely what they are
doing.

As you gentlemen realize, it is not often that a political reporter
will be so complimentary about a newly developed technique for
management and policy decision making.

Chairman PROXMIRE. Who is that, John Wyngaard?
Mr. Exo. Yes, sir.

WISCONSIN'S GOALS AND PROGRAM FOR IMPLE-IENTING PPBS

Wisconsin is deeply committed to the full implementation of a
PPB system. This commitment began even before the term "PPB"
was coined. It began, in fact, in 1961 v-len the budgets for several
Wisconsin agencies were reshaped into a program format.

A key element in this commitment Nvas a rare display of joint
executive-legislative leadership and cooperation. This cooperation
took the form of providing strong joint support for the efforts of the
State budget office staff, which for several years previously had beein
carefully developing the tools and techniques for recasting the old
line item budget into a new program format.

An equally significant aspect of this cooperation wvas the fact that
during this period there wvas a division of political parties between the
executive and legislative branches. An explanation of these early
efforts, together with a description of the rationale and intent of
Wisconsin's comprehensive program budget, is Nvell explained in an]
article coauthored by former Gov. John Reynolds and the Senate
cochairman of the legislative joint finance committee, Walter Hollander.
This article appeared in the autumn 1964 issue of State Government,
published by the Council of State Governments. Copies of this article
lave been supplied to your committee staff. (See appendix 2, p. 243,

for article referred to.)
To give a better idea of how Wisconsin has moved to implement the

concepts of PPBS, let me describe some of the steps that have been
taken thus far. The first fruits of the initial program budgeting efforts
wvere realized in 1965 when the State's budget-framed in a total
program format-was considered and enacted by the Governor and
the legislature. For the first time Wisconsin focused its appropriations
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and allocated its resources in a form that concentrated on the objec-
tives of the State and the services to be provided.

Prior to that time the budget was not a formulation of agency
plans, but rather a mechanical exercise in which State agencies took
the dollar formulation of plans and recategorized the dollars into a
rather meaningless set of appropriation accounts which did not in
any way reflect the proposed accomplishments of State programs.
Thus, the budget had become a reformulation of the dollars rather
than a dollar formulation of program plans. To a great extent the
key policy decisions on program plans were made prior and external
to the budget formulation process. As a result, important policy
decisions often lay buried in the mass of detailed characteristic of the
line item budget.

Our solution to this problem was to develop a rationale which
defined the program according to a framework which corresponded
to the structure within which agencies planned. This rationale was
based on the phrase "what, for whom, and how." In other words, in
analyzing agencies programs we asked the question, "What are you
doing?" and then, "For whom are you doing it?" Finally we asked
"How are you doing it?"; that is, by what administrative technique?
By applying these questions in a detailed analysis of State agency
operations we developed a comprehensive format for restructuring
budget categories.

At that stage, then, we had achieved one important aspect of the
overall concept of PPB-the creation of a rational budget format
which could provide the basis for more meaningful budget planning
and policy decisionmaking. This step has already been acclaimed.
In his budget message to the legislature last February, Governor
Knowles stated:

The program budgeting system has enabled me to thoroughly understand the
purpose, objectives, and methods of state programs and to evaluate past and pro-
posed accomplishments against the costs of those programs.

The emphasis this system places on programs and their objectives serves to bring
the important policy issues into sharper focus. It is the resolution of these policy
issues that is the crux of the budget process.

Now that program budgeting is a reality, Wisconsin has moved to
build upon the decisionmaking base that program budgeting provided.
In 1965 a program planning component was created in the State bud-
get office to make full use of the program budget as a planning tool
and to make planning an active contributor to the policy decision
process.

Even more recently, in fact in the last 2 months, a further major
step has been taken toward adding planning as a second dimension in
Wisconsin's drive toward full implementation of PPBS. A comprehen-
sive reorganization measure was enacted by the legislature which
consolidates nearly 90 separate State agencies into a functionally
devised structure of 26 State departments. This functional integration
in itself should provide a better framework for program planning. In
addition to this functional realinement, one provision of the Re-
organization Act transferred the full responsibility for State compre-
hensive planning to the department of administration where it will be
closely integrated with the budget process.

T-W^.-~, othcr stueSiLV havcell LeKkeu o beuild Wisconsin s capabiiity
for implementing PPBS. Early in 1966, a management sciences unit
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was added to the range of services in the department of administra-
tion. Resulting in large measure from the recommendations of a
businessmen's task force studying State government operations; the
purpose of this unit is to stimulate the use of modern scientific tech-
niques in managing State government activities and to help formulate
the quantitative measurement tools necessary to develop the pro-
graming dimension of PPBS.

Another dimension to the budget policy decision process has
recently been added. Massive budget documents can tend to obscure
the major policy decisions implicit in the budget. As an aid for the
legislature to better understand and act on the major policy issues,
a series of papers explaining the Governor's budget policies wvere
provided to the legislature. We found that these papers, which out-
lined the broad policy areas, provided background information related
to the policy area, and stated the Governor's policy decision, have
been enthusiastically received by the legislature. One leading legislator
claimed that the policy papers provided him the ability, for the first
time, to truly understand the policy ramifications of the budget.
Because of the new format, which concentrates attention on broad
program areas, and through the use of these policy papers, legislative
budget hearings now focus primarily on the policy issues. Conse-
quently, legislators are better able to fulfill their responsibilities as
policymakers.

I apologize for what is probably an overly detailed description of
Wisconsin's concept of PPBS and the plast efforts that have been
made toward implementing these concepts. I think it is important to
understand, though, that while Wisconsin has not fully implenmented
PPBS, we are in the process of doing it.

To summarize this progress, I believe that we have accolmp)lished
several things. First of all, the budget process has already brought
about significantly better executive and legislative decisioninaking.
Decisions are now increasingly made on the basis of expected program
outputs and results rather than on the basis of detailed inputs.
Second, we have begun to develop the staff cal)ability awd t lie alialyti-
cal tools necessary to refine this process.

What we still lack are the quantitative tools with which to iiieasuire
the scale and results of predicated outputs. In otlher words, we need
to develop the means to add substance to the framework wlhiich
has been established in order to systematically relate past accomplish-
mnents to planned future action. We need to be able to relate present
decisions to future plans and alternatives so that current decisions
provide the flexibility to respond to future changing needs.

FUTURE PLANS AND PROGRAMS

In seeking to add this substance to the framework already estab-
lished, a number of steps are planned to continue the process of in-
plementing PPBS concepts. First of all, we plan to refine our present
program format. This revision follows the comprehensive reorgani-
zation act which I have already described. In addition, wve have begun
to realize that the original rationale for defining programs was not
completely adequate in all cases.

Secondly, we expect to substantially strengthen agency program
planning capability. Responsive and responsible government depends
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upon the ability of the elected decisionmakers to control and chart
the direction of Government activities. This requires a solid base of
thorough operating agency plans which are systematically reported
to the Governor and the legislature. Since agency functional plans
are the building blocks of a State comprehensive plan, it is vital that a
strong emphasis be given to the development of a planning capability
and process within line agencies. We have already developed a com-
prehensive planning guideline for this purpose. Seminars and work-
shops will be held to formulate a common concept of the planning
process and its product.

In the past, most State agency plans have been focused on physical
facilities, and not around the program services that generate the need
for facilities. Agency program planning should first examine the level
of program services needed in the future years, explore alternative
methods of providing those services, and only then identify the
facilities needed to carry them out.

Two steps have already been taken to expand this planning capabil-
ity. First of all, partly at our urging, the Department of Housing and
Urban Development has revised its planning guidelines to permit
greater flexibility in the way States may allocate Federal 701 planning
grants for their comprehensive planning programs. This will assist
Wisconsin in its commitment to strengthen its program planning
capabilities. Secondly, Wisconsin's current budget set aside $300,000
as a State commitment to strengthening its overall planning programs.

In order to develop the technical capability to carry out this plan-
ning, we intend to conduct a variety of training programs throughout
State government to develop agency staff capability to perform this
vital function.

Another short-range effort will be to add to and strengthen
our analytical abilities for defining more meaningful expressions of
program results and developing the necessary criteria with which to
measure them. This, to us, is the toughest aspect of implementing
PPBS concepts. Simply creating the new budget format has not in
itself been an easy task. But the development of relevant techniques
of measurement will be even more difficult. This will require the use
of sophisticated systems analysis techniques. It will probably also
require the creation of mathematical models with which to test
alternative courses of action. It will certainly demand the development
of better information systems-which in turn should lead to the crea-
tion of an integrated management information system. These efforts
will require the skills of professional mathematicians, economists,
systems engineers, and other disciplines which are not now commonly
employed in State government, and because these skills are in such
short supply, these tasks will be doubly difficult.

Finally, what we hope to do in the near future is to integrate the
budgeting and planning and decisionmaking process. As we under-
stand it in Wisconsin, this is the heart of the PPBS concept. In
Wisconsin, as in most other States, budget decisionmaking has
focused on the allocation of funds to meet short-range objectives.
At the same time the planning process has concentrated entirely on
the very long-range future-usually 20 years. Thus, while short-range
budget allocations are often made with little knowledge of their
longer range implications, conversely, long-term planning has often
not dealt realistically with short-range needs and the political context
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in which decisions are made. Thus, budgeting and planning have
neither served nor complemented each other. By comnbining these
central planning and budgeting functions into one organizattional
relationship, and by strengthening both budgeting and planning
capabilities in operating departments, wve believe that' we can achieN e
a vorkable and meaningful integration of these two comp)onent parts
of the PPB system.

I might add that the State of New York has probably progressed
farther than any other State in the development of a systematic
method of integrating budgeting and planning in at structured time
cycle. New York has developed a six-phase annual cycle for integrating
the planning and budgeting process and has established immediate,
short-range and long-range time scales and integrated reporting
processes with which to relate the twvo.

LONG-TERM DEVELOPMENT PLANS

If these short-term efforts succeed, as wve believe they wvill, they
should provide the basis for some longer term objectives we have
established in achieving a comprehensive, integrated, workable PPB
system. One of these long-term objectives, which should both con-
tribute to and help refine our PPB system, is the development of an
integrated management information system.

While we have already begun these efforts, the development of a
total statewide management information system appears to be a num-
ber of years distant. Yet the beginnings of this process appear
promising.

For example, the Wisconsin Transportation Department presently
has underway a large scale, comprehensive study of the department's
planning and management system. Undertaken by a leading manage-
ment consulting firm in conjunction with the department staff, this
study is aimed at developing an integrated information system for the
department's management and decision procsses.

A similar study is now underway to develop a modern management
information and control system in the Wisconsin Department of
Health and Social Services. The study's objectives are to create an
information system that wvill supply the necessary management tools,
provide timely information, employ uniform control concepts, identify
cause, effect, and trends, and fully integrate planning, reporting, and
program control techniques.

In still another project, Wisconsin is working with the IB.\M Corp.
to apply computer technology and systems analysis techniques to the
State's information needs. This multiyear pilot project wNill evaluate
the State's needs for management information and design an inte-
grated management information system. In our preliminary evaluation
of existing State information systems, Nve have found that even though
the State is paying enormous sums for information gathering only a
limited amount of that information contributes significantly to main-
agement and policy decisions. Inadequate information, then, may be
caused not so much by inadequate investment in necessary informa-
tion gathering as it is by inadequate direction and evaluation of cur-
rent information systems.

These long-range studies, Nve believe, will contribute significantly
to the overall development and implementation of PPBS. By design-
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ing new meaningful management systems, they will provide a key
element in our Wisconsin PPB system-relevant, useful, management
information. They should serve two other purposes-developing
agency capability for utilizing information systems in planning and
budgeting and, second, serving as prototypes for similar efforts in
other departments.

A second long-range effort will be to work with other governmental
jurisdictions in developing inter-governmental PPBS systems. As
you may know, Wisconsin is currently participating with four other
States, five counties, and five local governments in a pilot project to
demonstrate the feasibility and usefulness of program budgeting for
State and local governments. This study is being undertakEn because
it is believed that the full benefits of the process at the national
level cannot be realized without counterpart efforts in States and
localities. Each participating jurisdiction is using the tools of PPBS
in developing multiyear program and financial plans to aid de'cision-
makers in allocating resources. Beyond this, we hope that once
Wisconsin State government has developed an effective PPB system,
it can assist its own local governments in realizing the benefits of these
techniques.

TARGET DATES

If we can acquire the necessary skills, it is our hope to complete
development of the component parts of a PPB system and achieve
implementation of a comprehensive process by the middle 1970's. As
I implied earlier, however, this does not mean that we will have put
together a final systematic process that can then function easily by
itself. Budgeting and planning are dynamic processes and the needs of
that period may be quite different than those of today. Therefore, it is
virtually certain that refinement and further development will con-
tinue to be necessary if these tools are to remain useful in the govern-
mental policy decisionmaking process.

WHAT PPBS HAS ACCOMPLISHED IN WISCONSIN

Having described the historical development of PPBS in Wisconsin
and explained the goals and plans we have for its future refinement, let
me illustrate briefly how the steps we have taken have produced
meaningful results.

Although our progress toward implementation of PPBS is still
quite incomplete, the program budget format itself, together with new
analytical techniques and the focusing of attention on policy issues,
has upgraded the legislative decisionmaking process. Let me cite two
examples of how our system has produced comprehensive analytical
evaluation of broad policy issues.

In the area of vocational, technical, and adult education, Wisconsin
is seeking to revamp patterns of post-high school education by 1970.
The approach for changing this emphasis has been basically to use the
combined planning, budgeting techniques inherent in PPBS:

1. To define the needs and present capacity to serve them;
2. To reach agreement on the desirable outlpts, particularly the

educational values to be achieved; and,
3. To appraise realistically the costs necessary to achieve these

values and bring these costs within the capacity of our resources to
accomplish them.
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Our proposed value states: Vocational education opportunities
should provide the student with the financial ability to sustain himself
and his family after completing the initial learning experience. The
value-sustaining oneself-is universal both to the individual and
society. Furthermore, education for productive work is one of the
greatest needs of our society. Acceptance of the value implies that we
have reached agreement on desirable outputs and that recognition
has been given to society's needs. We then analyze this agreement by
determining the costs necessary to achieve the values, particularly
in the framework of our State's resources. Elements which will deter-
mine costs are derived from criteria which, in turn, rvill evaluate the
relative achievements of the value when considered in a fiscal context -
in this instance the financial resources of vocational school districts.

A second example wvill illustrate legislative uses of PPBS concepts.
In the recent legislative session the University of Wisconsin Medical
School requested funds to move its entire facility to a new location.
The request was directed to an interim body of legislators. Normally,
the decision to move or not to move would have been based upon
space analysis calculations. Today, because of its experience with
program budgeting, the legislature is no longer satisfied with this
criteria alone. Rather, it has sought development of a master plan for
statewide medical education and has asked that the specific role of
the medical school be placed in the broader context of statewide
medical education.

In the past, the budget submitted by the State's educational
institutions permitted decisionmaking in form-consideration of tile
number of books purchased, teacher-pupil ratios, the proposed pull-
chase of laboratory equipment and classroom supplies. 'I'he examinat-
tion that took place did so without reference to a franmework of outt)llt
objectives. By contrast, today's requests are set in broad prtogrami
terms: teaching underclassmen, financial assistance to students, coj-
tinuing education for adults, research for industrial applicatiol-
substantive matters for the decisionmakers.

CONCLUSION

These examples illustrate that Wisconsin has indeed achieved
significant benefits from its efforts to implement PPBS concepts.
However, as I indicated at the outset, we have in no sense "arrived."
But with the support and cooperation given us by Governor andi
legislature, we believe Wisconsin can progress steadily in t lie develop-
ment of the sophisticated tools necessary to refine and make this
process truly useful, particularly to elected decisionmakers.

Finally, let me point out one area in which we believe Federal policy
should be modified to permit States to more fully utilize PPBS
concepts. I am referring here to the restrictive provisions of some
existing grant-in-aid programs. Certainly States should recognize that
the Federal Government provides these programs in order to achieve
broad national goals, and that this necessitates spelling out criteria
for the States to meet in assuring that these goals are realized. But
where these criteria impose priorities on States or force States to
organize or devise data and accounting systems which clash with other
State practices, they prohibit the kind of flexible decisionmaking
which balances and selects among alternative courses of action.
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I appreciate this opportunity to appear before your committee. I
hope this presentation has been of some value.

Chairman PROXMIRE. I have the impression from all of you gentle-
men-and certainly from your paper, Mr. Daley, to begin with-that
whereas there was some enthusiasm and some interest on the part of
the legislature in the planning, programing, and budgeting system,
that it was primarily useful to the Governor and to the administration
heads, the agency heads, and that they were using it far more than
the legislature was.

At the same time you also indicated that this was a system that
was peculiarly useful for policy decisions, rather than for, as you put
it, day-to-day administrative decisions.

Under these circumstances do you think that there is much prospect
in Vermont that the Vermont Legislature would take a greater inter-
est, have a greater knowledge, and be able to come to more rational
decisions based on the kind of more precise and objective definition
that PPB can give?

Mr. DALEY. I certainly do, Mr. Chairman.
Chairman PROXMIRE. Is there any evidence so far that you are

getting a more objective debate or discussion and decision based on
objective criteria?

Mr. DALEY. As the information about this system begins to filter
down into the legislature, we find that there are more and more of
these ladies and gentlemen who are requiring more information before
they are willing to cast their vote. And I think as time goes on that
they will use it more and more within their own committees. Right
now they seem to want to come to us and ask for the information that
would be necessary to make decisions that are not purely based on
their own opinions, as they did in the past, but rather they are look-
ing for a deeper insight into the problem before they want to commit
themselves.

Chairman PROXMIRE. What I am getting at, to be more specific, is,
supposing a legislator has a strong feeling that there ought to be
money put into a program to increase highway safety, but putting
more emphasis on the one hand on using a big campaign to get people
to use seatbelts, or on the other hand a campaign to require teaching
of driver skills. I notice that one recent article reported a study show-
ing the number of dollars that it cost to avert one death by the various
techniques. As I recall, it showed that campaigns for the use of seat-
belts averted one death for every $S7 spent, whereas the techniques,
driver techniques, cost $15,000 or $20,000.

Now, would this kind of specific analysis-and not necessarily
regarding highway safety, but in any field at all-result in the persuad-
ing of the legislature to shift from a marginal and questionable invest-
ment to achieve an objective into a means which was of more proven
value?

Mr. DALEY. The answer is "Yes, I do."
Chairman PROXMIRE. Can you think of any specific example of this?
Mr. DALEY. Well, we have had many questions arising concerning

our recreational facilities, such as State parks, and issues of that
nature. And it always results in taking property off of the ground list
of some town. and how much it is going to hurt the town, and how
much it is going to improve the facility and increase the number of
dollars brought in totally to the State through the recreational
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media. And I think that this has helped a great deal. These decisions
through this analytical determination have been filtered down to the
legislature, and they have used them a great deal in their deliberations,
and I am sure to firm up their decisions.

Chairman PROXMIRE. You see, there is the feeling on the part of
the legislature, whether it is Congress, the city council, or State
legislature, that the President and executive branch hold the whip
hand. In this area where there is so much expertise-and this is a
new field-and so many bright people who are working in this area, the
Members of Congress have all kinds of responsibilities that are
varied, and so forth, and there is a real temptation oni the part of any
top executive, whether it is President Johnson, or Governor Hoff,
or Governor Knowles, or Mayor Lindsay, to use it to serve their own
purposes.

In other words, they will come in with a PPB study when this is the
way to get what they want across. But when it is something that they
may have a particular interest in promoting, and the PPB infor-
mation might tend to frustrate their position, it might not be as
readily available. What did the legislature do to overcome this advain-
tage that the executive has, and to equalize the expertise elements here?

Mr. DALEY. First of all, if the system ever becomes a tool of the
Governor or the President or the mayor, then I would assume that
we would be going in the wrong direction. We believe that the in-
formation

Chairman PROXMIRE. Well, we live in a political system. There is
always a conflict of some kind between the executive and the legisla-
tive. And it is more a duty when you have one party, as Wisconsin
had, in Mr. Exo's experience, in control of the governorship, and the
other party in control of the legislature.

But in Newv York we have the same kind of a situation.
Mr. DALEY. We have the same thing in Vermont.
Chairman PROXMIRE. You have the same thing there, then. It is a

common occurrence. Even where you have, as we have it on a national
basis, the President, who is a Democrat, and the Congress, which is
Democratic, you still have differences of opinion and differences of
objective and conflicts, and so forth. And this is, I think, an important
function of this particular committee, to try and make this system as
understandable and useful and as provocative as possible to Members
of Congress so that they wvill inquire about it and begin to use it, and
so that we can begin to make more rational decisions ourselves, and at
the same time recognizing that it can be used by both Congress and
the President, or by the legislature and the Executive to reach
objective and intelligent conclusions in the public interest.

We wvill just have to keep working on it.
Mr. DALEY. Right. I believe that actually if we are going-
Chairman PROXMIRE. Of course, in a State legislature or city

council it is more difficult. In the Congress I feel that it is a matter
to some extent of staffing ourselves but, so that wve have competent
people, not only on the committee level, but also advising Senators
and Congressmen directly, so that we can perhaps have at least
somebody on our staff who becomes expert in PPB, and knows what
it is, and knows what it is all about, and who is in a position to balance
the expertise the executive branch has.

84-449 0-67---S
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But can you develop anything like that on a State level, especially
a small State like Vermont?

Mr. DALEY. Yes. I believe we can. We already have some legis-
lators who are working on the system, and who probably have as
good an understanding of it as anybody in the executive department.

Chairman PROXMIRE. Is that right?
Mr. DALEY. And one of the things is an information center.
Chairman PROXMIRE. Do you staff your legislature? Do you have

a staff for your leaders?
Mr. DALEY. All we have is a legislative counsel. Legislators do

not have any staff.
Chairman PROXMIRE. I don't mean individual legislators, of

course, you couldn't have that in a small State. But you have a staff
for the Republican majority and for the Democratic minority?

Mr. DALEY. No.
Chairman PROXMIRE. You don't have any staff?
Mr. DALEY. No.
Chairman PROXMIRE. Is there a reference library, or anything of

that kind?
Mr. DALEY. Yes, there is. But we feel that this information center

is going to be the initial kickoff, and the base of a great many oper-
ations. And we have on the committee a group of both House Members
and Senators who are beginning to put this together. And everything
that is done in Vermont in the legislative area is done rather in the
wide-open places. And everybody has a chance to take a good look
at it. I have often said that there are no secrets up there. What is
being done is known by all.

Chairman PROXMIRE. It sounds like you are ahead of the Congress,
because we don't have anybody that I know of in the Congress who
is any kind of a real expert on this-they may be and are hiding
their light under a bush. But by and large the expertise of the PPB is
in the executive branch entirely.

Mr. DALEY. What we have done, some of us have gone to the
Harvard Business School from time to time to see if we couldn't
pick up additional information and background on this. And when
we have come back we have tried to counsel with some of our council
with some of our other people, both in the legislature and within
the departments, and try to sprinkle this information around as best
we can. So that this is not just a system where you have got one pocket
that knows it all and the rest of the people depending on them, but
rather a broad-based operation where many people are involved in
various capacities, both legislative and in departments. And I think
it is working out rather well.

Chairman PROXMIRE. I have got other. questions, but on this partic-
ular question I would like to ask Mr. Hayes and Mr. Exo to comment
too if they would like to do so.

Mr. HAYES. I guess I have two reactions, Senator.
First, I wonder whether your question doesn't exaggerate the degree

of expertise that it takes for understanding, in effect to be able to
read PPBS. I am not talking about the work that has to be done by an
analyst, although even that is ordinarily conceptually fairly simple.

But I think the output, the program memorandum, the explana-
tion of why a choice was taken in terms of cost and effectiveness, is
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actually giving the legislative body a good deal of information that
they have never had before.

Chairman PROXMIRE. It is not so much a matter of intelligence as
it is a matter of time. You pointed out, for example, that your major,
as I recall, has an hour and 15 minutes available for a briefing, and
it is done on a 10-by-6 card. But a lvlember of the Senate probably
wouldn't take or wouldn't have under most circumstances an hour
and 15 minutes available for briefing except in the broadest, most
general kind of wvay that might not be very useful.

Mr. HAYES. I think this is the real difficulty. And it comes down-
when you make the shift from actually looking at a budget-to just
a few issues, almost like plums in a Christmas pudding that are
pulled out because they have visibility, and forgetting the rest of the
budget. This is how budgets are traditionally reviewed.

But when you move to the point where you are questioning objec-
tives and cost and effectiveness down the line, you are providing some-
thing that is far closer to full exposure. You are providing something
that is easy to communicate, except that when it is done on a budget-
wide basis for a budget as large as the Federal budget, or even our
$5.2 billion budget in New York, this can amount to an enormous
amount of material. Maybe it means more legislative staff to handle it,
and perhaps it means a different type of hearing or presentation to
really bring it across. I suspect that the big problem the legislative
body has to contend with is the pressure which forces them to point
up some issues and ignore others. This selection is not the kind of
thing that a city councilman or Senator can determine solely on his
own. If it is an issue of great importance to his constituents, he recog-
nizes that, but he knows also that he can get around to other matters
in the budget next year on the next round.

And this is perhaps more true in a city council than it is here. Our
city council is staffed, and they have to handle a budget in a very
brief period of a month. And if they fail to come up with a budget, the
budget is enacted as submitted. The charter provides this. They have
to do it through tradeoffs, because anything that they put into the
budget on expenditures they have to compensate for by taking some-
thing else out. The budget has to go in balanced, and it has to come
out balanced. And it is a tricky proposition to pull off in 30 days.

I have a feeling that perhaps our city council could make more
effective use of the staff of the Executive in reviewing the budget
simply by asking the questions and spending the time on it.

But it is at difficult matter. I don't think there is any question about
it. It is very difficult to find enough time to do a thorough job of it.

Chairman PROXMIRE. One way you get the time is to get people
sufficiently excited and confident in the PPB system, so that they feel
it is worth their while. Certainly there is a tremendous desire on the
part of Members of Congress to come up now, for example-and it
is always true, but it is truer now than usual-some rational, defensible
proposals for reducing Federal expenditures. This is something we all
are striving to do. We want to do it in a responsible way. We want
to do it without turning our backs on social responsibilities, or our
national responsibilities. But it is very rarely discussed in terms of the
kind of objective criteria which I think would be most convincing,
and which PPB should offer Members of Congress.
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Mr. HAYES. Yes, I think that it is hard. You know, we can make
our case to the councilmen, who believe that we need a thousand
additional policemen. We can come in with the kind of argument that
we have here and say, the city can't afford a thousand additional
policemen, but we can get the equivalent, which is really what you
want, a thousand additional policemen on the street. And I think
there is a response to that. It is always hard to say. The fact is that
we went to the budget without having this issue forced, despite the
great political attraction.

Any public opinion poll you run into indicates that crime on the
streets is the major public issue in the cities, New York or any other.
So, it has great political sex appeal. But in spite of this, the issue was
not pressed in a council and board of estimate dominated by members
of the Democratic Party while the mayor is Republican. I think this
probably says that this was an area where the result of our analysis
was conveyed and the impact felt-although I am not really sure.

Chairman PROXMIRE. Gentlemen, I have to go down and vote.
I will be back in 5 minutes.

We will recess for 5 minutes.
(Short recess.)
Chairman PROXMIRE. Mr. Exo, why don't you proceed with your

answer to the question I was asking these gentlemen about what I
think is a serious problem of the executive branch, whether it is the
mayor's office, the Governor's, or the President having the expertise
and the understanding and the knowledge of PPBS, and the legislature
being in a position where it could be, if not victimized, at least not hav-
ing the staffing and not having the understanding to use or the time,
taking the time to use PPBS information effectively to achieve its own
independent objectives.

Senator JAVITS. With the emphasis on the fact that this is for us a
tool, not a weapon to be used on us.

Chairman PROXMIRE. Exactly. That makes the point much better
than I do.

Mr. Exo?
Mr. Exo. May I make the point first by saying that we have very

carefully involved the legislature leadership in the process of develop-
ing an understanding of and really an enthusiasm for this concept
that you mentioned earlier. And the legislature has used the kind of
information we have presented. And I think we have used it well.

Chairman PROXMIRE. Has the joint finance committee ever come
up with alternatives to the Governor's program?

Mr. Exo. While we have an excellent relationship with the joint
finance committee from the executive budget side, the joint finance
committee has also engaged its own staff. They now have a staff of
about five people. But I think this will have to be strengthened, and
strengthened in two ways. One, they must develop the capacity to
evaluate the techniques-the technology involved in the process of
how the executive side has come up with its policy decisions. And
secondly, the capacity to develop alternatives.

It is our role on the executive side to provide alternatives to the
Governor. But I think the legislative finance committees have to be
able to not only evaluate the technology and the process by which the
executive came to decisions, but also to develop its own alternatives.
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And I think that this will come over a period of time. But its legisla-
tive staffs have been typically Nveak.

Chairman PROXMIRE. On the basis of your asstumptioll, you say tle
best answer to this is more effective staffing by the legislature?

Mr. Exo. I think this is one of the big needs on the State level.
Chairman PROXMIRE. But you have made real progress by doing

your best to bring in legislature leaders and others who are interested
-in this as best you can?

Mr. Exo. Yes.
In these policy papers I mentioned we not only develop the back-

ground on the issues I presented, but discuss the alternatives that the
Governor considered in arriving at his decision. So the legislature is
given at least some basis for deciding whether the alternative chosen
was the best one.

Chairman PROXMIRE. It strikes me that one very utsefol way of
getting this would be to try to get this in the pojiiical dialogu'e as
much as possible, havi-ng the parties take an interest iE this, ev-en though
they make up claims that are hard to support, that the PPBS has beeti
very helpful to them, with emphasis on the PP and not on the BS,
that have been helpful to them in making their economy record, and
in achieving a more objective and effective system of establishing
priorities, and so forth.

And it is too bad that there isn't more dialog in the press, editorials,
for example, commending or criticizing the Governor or the legisla-
ture for following certain policies based on PPBS analysis. This is
the kind of thing I think that is going to get members of the legislature
involved knowledgeable about it, using it. As long as it is in an area
where the experts know about it and are using it, no matter how well
they want to do it and how highly motivated the mayor or the Gover-
nor or the President may be, it seems to me that we are not going to
have nearly the opportunity for using this that we can if we can open
it up a little more.

Mr. Exo. I think you are right. I think that raising it above the
technical level to the policy level, or even to the political level, is
what is needed. Because the press simply doesn't become interested
in a technical level.

Chairman PROXMIRE. There is very little discussion of this when
you consider the enormous significance of it in terms of what it call
really do in achieving efficiency, what it has done in the Defense
Department, and some of our cities and States.

Mr. Hayes, New York City, probably has the most complicated
and difficult problem, first, because it is the biggest city in the country,
and second, because of course it is a city we all know has many different
ethnic groups, and many problems have developed over the years.
How is PPBS most helpful to you in approaching this tremendous
spectrum of need?

Now, you have cited the police situation, which I think was a very
exciting instance of it.

Can you give us other indications of either where it has been or
where it is likely to be useful?

Mr. HAYES. The first thing I would say, Senator, is that PPB in
New York has to be looked at as one aspect, important, because it is
comprehensive, but as one aspect of a job of reconstructing the way
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that we do things in New York. The mayor's reorganization program
and a whole series of other measures all go into this.

I think that what PPB has done is this. By going into every agency
and department in the city to get more rational decisionmaking, and
more effective implementation, we have used PPB-and if it weren't
for PPB we would invent something else-as a means of beginning
to apply all across the government, common standards on decision-
making and implementation. It uncovers problems and it gets at
them. It is like the job that we have been doing with public works.
We couldn't make a rational decision, nor could the department of
public works, nor could the city council on capital allocations, given
what we knew or what we didn't know about how speedily or how
fast projects could be implemented, or where we stood on the projects
already authorized at the time the budget went to bed.

We had, for example, a budget, taking funds within the debt limit,
providing an addition of just under $500 million to a pipeline of about
a billion. Quite obviously, in terms of the needs of the people of the
city, that billion dollars of unbuilt but authorized construction is as
important as the new authorizations. And whether those new author-
izations are in fact going to result in buildings at one time or another
is going to depend upon what happens to the projects ahead of it in
the pipeline.

Chairman PROXMIRE. Let me just interrupt at this point to ask,
is it your conclusion that capital investment is now tremendously
economical on the part of the Government?

You indicated that in almost all cases you find that because of the
rising labor costs, if we can make a capital investment as a substitu-
tion for the enormous labor costs, there is a big payoff. Have you been
able to use that kind of argument effectively with the city council and
the newspapers and others to get support for your position?

Mr. HAYES. Yes, I think we have. But part of it, frankly, comes
out of the fact that the limits that are placed upon our capital financing
are far less rigid than the ones that are placed on our expense budget.

But let me give you an example. We did a fairly thorough analysis
of the city automobile fleet because city automobiles are a sensitive
problem. We have been able to reduce the fleet by about 250 vehicles,
or thereabouts, out of a total of 1,500, excluding police and fire.

But as we got into it, we became very concerned with the problem
of maintenance.

Now, we know from police department experience that we can
maintain, operate, and handle amortization on a car for a total cost
of maybe about, say, $750 a year under very intensive usage. We
discovered that major parts of the automobile fleet seemed to be cost-
ing us an average of about $1,500 a year under much less intensive
usage.

You could try and find out how you get the management to handle
the problem better. We went at it from a different point of view.
Management is always a scarce resource. It is difficult to make changes.
It always is hard to get the guy who can cut a situation. We took a
look at the replacement policy, which is almost identical with that
used by GSA-60,000 miles or 6 years, whichever comes earlier. We
decided that we could replace our automobile annually and save
money on it. We could save money because we buy them at a very
favorable price, whereas we purchase our maintenance-which we do
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ourselves-at a very high price, because city salary levels are high,
and because management capacity is low. We could buy an average
automobile for about $1,500 and probably sell it at the end of the year
for $1,400 or $1,300 and have virtually nothing but routine mainte-
nance during that period.

We went a little bit further. In the Department of Purchase, we
were able to get, as consultant, the former regional manager of the
Ford Motor Co. And he has fed his input into this. Now w e are going
to shift to a policy of car buying aimed largely at resale value. The
city buys, say, a standard transmission because it is cheaper. We are
going to go to automatic transmission, because automatic transmission
adds more to the resale value than it does to the cost. We are also
going to eliminate the standard color. We have found a man that wvill
produce a city seal on a decal that will come off wvithotit leaving a
mark on the car.

We believe that perhaps we can reduce the capital cost perS year of
owning an automobile by about 50 percent if we are hlcky.

Senator JAVITS. Mr. Hayes, is PPBS just the application of
management brains? And what has the new legerdemain of the
PPB got to do with it?

Mr. HAYES. That is just the application of management brains.
And a good part of the application of PPBS in New York is some-
thing that would have been called management analysis if it had been
done 10 years earlier. Some of it is not. When we enter the problems
of the health system in New York, when you begin to talk not just
about how you manage a hospital system or a system. of health
stations, but about the provision of health care to the individual
New Yorker, this is PPBS. You find that these health needs can be
met not only by a city system, but also a private system, and youi
develop a whole series of complex objectives and choices far beyond
management analysis.

The motor vehicles study is management analysis. I think it is
even management analysis to substitute taxis for city cars. But
PPBS does drive you into broader considerations, a broader under-
standing of objectives, and, I think, alternatives that fall beyond the
range of management analysis.

Senator JAVITS. Is there any analogy between this system and what
we called in the Army backtiming?

Mr. HAYES. I don't know what backtiming is.
Senator JAVITS. Backtiming means you want to get to place A at

a certain hour with a certain strength, and then you work backwards
to determine your starting time and strength. The last thing you put
in is the first thing you do.

Mr. HAYES. In anything where you can state an objective that
clearly, that is exactly the way you have to go about it. Time phasing
has not been a strong aspect of PPBS. But it is one very important
to us in New York.

The most beautiful school or hospital in the world, the most eco-
nomical and most effective facility may not be worth a tinker's damn
if we can't get it built until 1975. And these constraints can be handled
by a backtiming sort of technique.

Senator JAVITS. Mr. Chairman, may I say that I am so pleased
that one of our very gifted administrators is able to give our country
and our committee the benefits of his views.
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Chairman PROXMIRE. He has been very helpful.
Can you clarify this $3 million figure for teacher equivalent? That

is really a fascinating figure you gave us.
Mr. HAYES. Just off the top of my head, and it is very rough

figuring. Say, if you figure an average teacher, under the new con-
tract the average teacher will certainly cost us about $10,000 a year,
which happens to be about what the average policeman or fireman
costs us at the present time. So that you could take almost any set
of figures. I took $100,000 and figured that I could amortize and prob-
ably maintain that piece of equipment over a period of 15 years, at
an annual cost-

Chairman PROXMIRE. How many years?
Mr. HAYES. Over 15 years at an annual cost that is no more than

that $10,000.
So, if we have 30 teachers in a school, we could invest $3 million

more for a school without teachers. But essentially what it means is
that that $100,000 investment on the assumptions I have stated
would be an acceptable substitute for a teacher or fireman or police-
man in any kind of an application where you can do it.

What are the real economics of computer-based instruction? I
don't know a thing about it at this stage.

What about TV surveillance of the streets as opposed to the use
of policemen on them?

There have been experiments on this. But I feel we have not really
exhausted the possibility of using capital as a substitute for labor.

We tend in most cities, perhaps in most governments, to be a little
bit stingy on capital requirements. We have done it on an effective-
ness basis, for example, on-let me just give you an example. A
walkie-talkie is a very expensive piece of equipment for what you
apparently get out of it. They cost us $700 each.

On the other hand, you don't need much of an increase in the
effectiveness of an average policeman to be able to justify a walkie-
talkie. A walkie-talkie, for example, at $700 will last, say, a half a
dozen years. It can be justified if it adds a small percentage to the
effectiveness of a policeman, and permits you to get along with fewer
policemen. So it is very easily justified.

To take another example-if you can use one man in a patrol car
for certain types of activities, if you have an automatic recall device
on it, the $100 you put into the device is a really great investment.

I feel that we have not really fully explored all of the possibilities
for capital substitution.

And if you do this on a straight substitution basis, that is, that the
machinery or equipment will enable you to get along without people
who are costing you the same amount of money per year, by the time
you have actually amortized that piece of equipment you are going
to be way ahead because of increases in salary.

Chairman PROXMIRE. Some of this is artificial. You indicated, for
instance, that you get some kind of an artificial advantage in pleading
for capital equipment because of the capital budget being more
flexible than the expense budget.

This may be something that PPB might enable you to correct,
perhaps. And, after all, when you look at your whole groundwork, the
basis on which you are computing this, one of the first things you
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should do, I should think, would be to examine whether the system is
rational and is giving you a rational objective choice which is fair.
And when you do that, you might perhaps question whiether the ex-
pense budget is too rigid, or whether the capital budget is too loose;
isn't that true?

Mr. HAYES. This is, frankly, something which is not going to be
considered.

Chairman PROXMIRE. This is soniething that is given, and you
don't think the legislature is going to do much about it?

Mr. HAYES. We did not end up very well in New York's first con-
stitutional convention in 32 years. There seemed to be a rather re-
sounding vote for maintaining the fiscal straitjacket that the city is in.

The convention was more interested in providing relief through other
devices, such as taking over welfare payments, than they were ili
providing us with any taxing authority. For all practical purposes, the
city of New York, except for the amounts needed to repay bonds, has
virtually no unused taxing authority. There are a few nuisance taxes
that could be levied and are not levied at the present time. Because
ve are a creature of the State and the State constitution, and operate

under the local finance law, opportunities for change in this direction
must come by changes that can pass two successive legislatures and
be approved by the people at a referendum, which is difficult, or by the
constitutional convention.

Chairman PROXMIRE. Now, this is just a gimmick that you have to
pretty much accept.

Mr. HAYES. The city of New York has outgrowvin the constitutional
restrictions under which it has historically been financed. It is a suit
of clothes that is many times too small.

Chairman PROXMIRE. Let me ask Governor Daley and M\,r. Exo if
Federal grant programs do make it more difficult for States to plan
their finances. I notice Mr. Exo had quite an emphatic negative coin-
ment on the grant program.

Governor, wvould you like to comment?
Mr. DALEY. You mean the programs that the Federal Government

help)s to finance, such as our road program, and things of that nature?
Chairman PROXIMIRE. I think all of the grant progralns, welfare,

roads, and so forth. And especially you might direct yourself to the
point that Mr. Exo raised in his statement when he pointed ou t
that this seems to clash sometimes Keith the objectives and the prior-
ities established by the States.

He could understand why the Federal Governmnent might feel
this w-ay, but apparently we don't sometimes give the kind of con-
sideration w e should to the States' priorities.

Mr. DALEY. It appears to me that sometimes the Federal Govern-
ment plans a program on a national scale, and they leave very little
room for movement within the State, once the grant gets there. And
this puts us into rather a straitjacket as to what direction we are
going in.

Chairman PROXMIRE. Why wouldn't PPB under these circumstances
be helpful in protesting it, and doing it in objective terms, and on
the basis of an established system? So that if the States could bring
this to the attention of their Senators and their Congressmen, and
to the appropriate agency of the Government, wouldn't this be it
more logical argument than just to say, we want to do it our way?



118

Mr. DALEY. Of course, I think that this is one of the big tools
that this will offer to us. Many times we find ourselves at a loss as
to how to communicate with our people in Washington as to what
our problems are, and how to prove our point.

I think that this would offer a tool to do this.
Chairman PROXMIRE. I understand in your remarks you are ad-

dressing yourself to something else. But where you can show that the
Federal program establishes a system which is uneconomical in a
demonstrable way, the arithmetic just doesn't prove out. And this,
it seems to me, could be a devastating case against the grant program.

Mr. DALEY. I agree with you. This is most difficult. For instance,
we find that sometimes we get into a program simply because the
Federal Government is offering a certain amount of money to go into
it. And the need for that program by our calculation is probably further
down the line in demand than a lot of others, but yet there is no need
for the others, so the more important ones go wanting and the less
important ones are funded. So we put in our 10 percent and go along
with it.

We are being 10 percented right out of operating within the area
where we should be operating.

Chairman PROXMIRE. Mr. Exo, is there any way that you think
the Federal Government can coordinate, integrate its PPB with the
States, so that this can be overcome? Is there some other way of
meeting this problem?

Mr. Exo. Let me first say, with respect to the point I was making
on the last page of my statement, I can think of two areas where
recent moves by the Federal Government have enhanced the flexi-
bility of States.

One is in general health area, where, until 2 years ago, the cate-
gorical grants for health purposes, for general health, heart, cancer,
stroke, and so on, were made within very rigid kinds of segmented
pieces. Now these have been loosened up considerably. So there is
one total health grant made to the States, so that I think the States
are now in a better position to allocate those Federal funds and
match them with their own resources to achieve the priorities as they
decide them.

I in no way want to imply that I don't think the Federal Govern-
ment should have the freedom-in fact, I think they have an obliga-
tion to assure that Federal goals set down in these programs are
achieved. But I think States should have the flexibility to operate
within those goals.

Another area which is not entirely related to the question of how
this affects, or how the PPB system affects State decisionmaking
is in some of the requirements with respect to the agencies which ad-
minister Federal grants. I am thinking particularly now of vocational
rehabilitation programs, where formerly there were rather specific
guidelines laid down to the State about the kind of organization the
State had to have to administer these programs. Those have been
loosened up. And partly as a result of this, Wisconsin has now taken
its vocational rehabilitation program out of an educational agency
and placed it in a health and social services agency, where it is muc
more directly related to other rehabilitation programs, mental hygiene,
corrections medicare, et cetera.
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Chairman PROXMIRE. It works both ways. You didn't mean to
imply that the Federal grant programs are consistently negative?

Mr. Exo. No.
Chairman PROXMIRE. What can we do to make it work more con-

sistently in a positive wvay in the Federal Government?
Mr. Exo. I am not sure how the Federal Government would

approach it. But I think, whatever techniques are used, they should
attempt to allow the States greater flexibility in howv they allocate
Federal funds to meet State priorities and in loosening the restrictions
on organization structures.

Chairman PROXMIRE. Do wve have any institutionalized system
of determining the States' views before we get into some of these
programs, any system of finding out what the States' experience
may be, what their desires are?

Mr. Exo. I think in the public welfare field particularly that
HEW consults consistently with States before new programs are
implemented. I know our director of public welfare

Chairman PROXMIRE. Implemented in the sense that it is proposed
in a bill to the Congress and becomes a Federal law?

Mr. Exo. I am not aware of it, if there are any institutional
arrangements for consulting States during the process of developing
legislation.

Chairman PROXMIRE. Do you wvant to comment, Governor Daley?
Mr. DALEY. Doesn't Farris Bryant's group going around from

State to State get a sounding from the States and bring them back to
Washington, and then deliver them to the proper groups here, doesn't
that constitute really what we are talking about?

Mr. Exo. This is mainly on behalf of the executive branch, though.
Chairman PROX.MIRE. How broad is the Bryant inquiry? Is it

across the board, do you know?
Mr. DALEY. I believe it is quite broad in its scope, sir, from our

experience with it.
Chairman PROXMIRE. Does it use PPB to any extent?
Mr. DALEY. I can't say for certain whether they particularly use

it, but we can bring it to them.
Chairman PROXMIRE. You can use it, I see.
Mr. Exo, you indicated that PPB is just not used as a meat ax

way to cut the budget. Why not? Why can't it be used for that?
Suppose you want to make a meat ax cut at the budget, why can't
you use PPB to do it?

Everybody is for the skeleton and nobody is for the poor old meat
ax.

Mr. Exo. I think it makes it more difficult, because one of the
things you try to do is present better information which will demon-
strate the effects of given levels of resource allocation in each area.

Chairman PROXMIRE. It makes it a little more paimlful but at least
you know \- hat you are doing. You have a priority system established.

You know, it is very, very difficult. When a recent distinguished
Governor came into the Government as a secretary of a department,
he said that before he came in that any department could function
more efficiently if it had 10 percent less money. Yet his department
increased substantially on the basis of his request in the period that
he was a secretary here.
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But at the same time I think there is a certain wisdom in the basic
and generalized feeling that we are very negligent in reducing the
expenditures for old departments whose functions are no longer as
useful,.and in vigorously going about questioning priorities constantly,
trying to eliminate low priority programs. Because an old department
has a terrific built-in power. In the first place, it has a human appeal.
You don't want to throw anybody out of a job.

In the second place, they are established very often because of some
political influence, and that grows as the years go on, and they get
their influence in the States, and in the Congress, and throughout the
executive branch. And this is true in cities, it is true in States, and it
is true in the Federal Government.

How can PPBS help us really accomplish this in a radical way?
Mr. Exo. I think it can help accomplish that, not through a meat-

ax approach, but focusing a greater line
Chairman PROXMIRE. If you find that a department ought to be

abolished, whether it is the Subversive Activities Control Board, or
some other, because its functions have just ceased, why can't you
abolish it-meat-ax style-why can't you just show that no longer
does it serve an objective that can be justified?

Mr. Exo. Perhaps your example of the Subversive Activities Control
Board and the experience you have had with that illustrates why it is
so difficult.

But I think the use of PPBS concept helps define objectives and
goals more realistically, and throws a bright light of inquiry on them.
It forces you to look more realistically at what all the programs are
achieving. And if they are not achieving needed objections, they
should be abolished.

Chairman PROXMIRE. So it could be used to abolish them?
Mr. Exo. Yes, I think it can. I think, though, that as compared

with the percentage cut, which I would term somewhat of a meat-ax
approach, that it would abolish them with a full understanding of
what the effects were. And this would be healthy.

Chairman PROXMIRE. You used something that was very technical
and that went over my head, and I am just curious to know what it was.

You said a six phase annual cycle for integrating planning and
budgeting process. This was something that was used by New York
State, I guess.

Mr. Exo. Yes.
Chairman PROXMIRE. What in the world is that?
Mr. Exo. This is a technique that the State of New York is using to

integrate its budgeting and planning concepts.
Chairman PROXMIRE. Why in six phases, every 2 months?
Mr. Exo. No, six phases in terms of its time cycle over a period of,

I think, 20 years. So that they look at it in terms of 1 year, 2 years,
5 years, 10 years, and 20 years. I am not sure it is six, but there are a
number of time perspectives built into this evaluation process.

Chairman PROXMIRE. I see. So instead of just looking at it over a
year, or two, or three, you look at it over a broad period as well as
an intermediate period?

Mr. Exo. Yes. I think New York State has probably gone further
than any other State.

Chairman PROXMIRE. Any other city or State that has done this?
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Mr. Exo. As far as I know, as far as any other State, I believe, they
have gone further. And we are trying to pattern ourselves to that.
We had a staff member who spent a week in Albany trying to learn
more about their process and avoid the problems they have ex-
perienced.

Chairman PROXMIRE. The Federal Government goes up to 5 years,
as I understand it, to get the cost over 5 years and the benefits over
5 years.

Mr. Exo. Yes.
Chairman PROXMIRE. What does the city of New York do?
Mr. HAYES. The city of New York in its capital budget is required

to include a capital improvement plan that runs for 5 subsequent
years. I think nearly everyone recognizes that the capital improve-
ment program, because it does not involve current appropriations, has
been rather more casually treated. It is a good way to handle the
school that you can't build this year-by defering the issue until
next year.

On the expense budget, there is no requirement, and there has been
no practice, for longer time planning. The system that we are moving
into is using as a standard, to be rather unevenly applied, a 6-year
period, with the understanding that in some areas that we are going
to have to push it out substantially longer to be able to make it
worthwhile, say, in planning landfill or incineration, involving eventual
conversion to parks, and long-term capacity to dump garbage. In
areas of this kind, 6 years is not enough. You have to go to 10, 15 and
20 to make sense out of the capital decisions.

Chairman PROXMIRE. Governor Daley, do you have any rigid
system at all that requires you to make a short and a long time
commitment?

Mr. DALEY. We never did, sir. But we have beguii to go to 10
years. Historically, there was a system in Vermont where the budget
was brought in and passed, and everybody took a deep sigh of relief
in hopes that the revenues were going to live uIp to exp)ectations. And
then 2 years later they began the same p)rocediI-e all over again.

But there has been a change that we have begunn. And that is that
rather than just review the prog-ramis in dollars and (cents at ontt
budget hearings, we began to review the programs without mentioning
dollars, and making a determination as to, say, a 10-year progranm
which was instituted 5 years ago. And during the time of this hearing
we will determine whether or not the progranm is still living up and
ap)proaching the desired goal, whether it is 50 lier(enit comrpleted---if
it is 80 percent completed, then we can project a cutback in expendi-
tures within a, relatively short period of time, we won't have to go
all the wray to 10 years.

And we are beginning to find that sonie programis that were, well,
very iml)ortant 5 years ago, begani to slow down and deteriorate as
they approached the end of their term.

So what we are trying to do is not let them just stay there, because
the initial time limit was 10 years, but rather get them completed and
then get out of it, and use these people and the funds on something
different.

Chairman PROXMIRE. I would like to ask each of you gentlemen
to answer two questions before we finish.
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In the first place, what are the alternatives to PPB for decision-
making, absent PPB, what can you do? To some extent this was
implicit in Senator Javits' question to Mr. Hayes, in which he pointed
out that many of these advantages-could have been taken by any
intelligent management study.

How does PPB have a unique contribution to offer?
And if you don't have PPB, what else can you use in its place?
Governor Daley?
Mr. DALEY. Well, if we don't get into PPB, I would say that with

the awakening of a good many people as to new approaches to the
problem of government, we will probably go along or begin to approach
sort of a 50 percent PPB, until some better thought comes along.

And it is true that a lot of studies come up with the same answers
that PPB would.

But actually what you are doing is having a consultant come in and
use the same technique that PPB does to arrive at their conclusions.
So all you are doing is increasing your expenditures by hiring an
outside firm to come in when actually you could be having your own
people do it, and applying their technology to a lot of other different
areas that the hired firm wouldn't even begin to look into.

Chairman PROXMIRE. Mr. Hayes?
Mr. HAYES. I think this is a little bit tricky. I think that we

wouldn't really have to have all of the apparatus of PPBS. But we
would have to have most of the things that are incorporated in it and
which make it as good a tool as it is.

First is the idea of advance planning just by itself. To be able to
see the repercussions of actions over a reasonable period of years,
the kind of period that is related to the action, to set out objectives
for a long period of time, is an essential element of rational decision-
making.

By the same token, to do the job on the basis of a comprehensive
or total view of costs and effectiveness is also necessary.

And, finally, to be able to identify your objectives and relate your
effectiveness criteria to them-these are also essential.

These all go into PPB.
But PPB is much more than that. It is an elaborate structure of

plan and plan change, linked to program and program implementation.
I have been talking about, and most of us have been talking about,
one aspect of PPBS. And that is how you make decisions under PPBS.

We haven't talked about the rest of the structure of plan and pro-
gram where there are many other alternatives.

But by and large, PPBS is really an effort to develop a generalized
structure for decisionmaking. Because it is generalized, PPBS is not
as specific a system as, for example, some of the particular techniques
that the econometricians develop to deal with certain problems, such
as linear programing and queuing theory. These are all specific tech-
niques to handle one ty e of a problem.

PPBS is just a generalized structure. You put the kind of input into
it that seems to make sense. And it is simply, I think, a concept that
you should take into account all the basic factors that go into a
problem, and you should have a rational process in making the deci-
sions on it.

I think we would be there if we didn't have the name.
Chairman PROXMIRE. Mr. Exo?
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Mr. Exo. I think Mr. Hayes is right, that if we didn't use the words
or the letters PPBS to achieve, as he puts it, a rational decision making
process, we would have to think up some other jargon.

Chairman PROXMIRE. Didn't you indicate in your statement that
you constantly used this before the name came along, as Governor
Nelson and Governor Reynolds used it?

Mr. Exo. This was initiated under Governor Nelson back in 1959,
I think. He was very instrumental in creating the climate where this
kind of new thinking was acceptable.

Chairman PROXMIRE. Was it called PPBS then?
Mr. Exo. We simply referred to it then as program budgeting.

And I think this term has been around a long time.
Chairman PROXMIRE. Program budgeting has been around?
Mr. Exo. Yes. The term PPB started after Secretary McNamara

set his people to thinking, and the Rand Corp. really refined the
process.

But I think, as Mr. Hayes has pointed out, that PPB by developing
a common terminology and comprehensive approach for governmenta
jurisdictions throughout the country at all levels is going to serve a
yery useful purpose. And I think that the way in which these various
jurisdictions implement the process will be quite different.

But I think that by creating a new set of terminology and a new
awareness on the part of the decisionmakers and administrators, they
will have to use new kinds of analytical tools.

Chairman PROXMIRE. Do you know how widely used this is now
in the States, how many of the 50 States have something like a pro-
gram budget or a PPB system?

Mr. Exo. Probably not over eight or 10 States.
Chairman PROXMIRE. Is that right?
Mr. Exo. Yes.
Chairman PROXMIRE. Have you any idea, Mr. Hayes, how many

cities have something like this?
Mr. HAYES. Yes. There are quite a few of them.
Chairman PROXMIRE. Do all the big cities have it, Chicago, Los

Angeles, Detroit? Milwaukee has it, I know.
Mr. HAYES. I don't think all of them. But I think most of them

are moving into this direction, and they are in various stages of it.
I think one of the components of this, the program budget and the
program budget design, has under the impact of PPBS started to
become almost universal in the large cities.

Chairman PROXMIRE. Of the 12 largest cities would you say all of
them have something close to it?

Mr. HAYES. No. They have something underway.
Chairman PROXMIRE. The cities seem to be ahead of the States.
Mr. HAYES. That is not the opinion of the people in the George

'Washington University project, Selma Mushkin and Harry Hatry.
They feel that the States have made more progress on it.

Chairman PROXMIRE. The States that have it, perhaps. But if
only eight or 10 States out of 50 have it, and 12 cities, the 12 big
cities have it-and undoubtedly some of the smaller cities, too-it
would seem that you have some situations where a city has it or more
than one city has it and the State does not. Maybe that is true in
Illinois, for example.
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Mr. HAYES. Well, there is a problem of nomenclature here. You
can't make a change in a budget process anywhere in the country
any more without calling it PPBS. The title is there, and there are
a number of efforts that are going on that are at the stage which
should properly be called program budgeting and not PPBS. There
are very few efforts-

Chairman PROXMIRE. What is the difference?
Mr. HAYES. Program budgeting, let's say, at the very minimum,

and it rarely goes beyond the minimum, is simply a decision to make
your appropriations by program rather than by some other arbitrary
classification. If you are running a rat control program, instead of
having it buried in miscellaneous health activities, you have an
appropriation for a rat control program. You attempt to have some
figures on how many rats you are killing and a few other measures
of this kind that relate to the program.

It is an essential first step.
Chairman PROXMIRE. And then, when you go on to PPB, what do

you add?
Mr. HAYES. You add two things. Program budgeting does not have

in itself longer term perspective. The integration of plan and program
into the budget is part of this. Nor does a program budget really
contemplate the structure of plan and plan and program modification
that goes into PPBS.

But finally it may imply, but it has rarely carried, the analytic
structure, the analytic structure of PPBS. That is hard to say. Most
program budgets have been associated with low yield, relatively
conventional techniques.

Chairman PROXMIRE. Are you saying that what happens with the
budgeting is that you are unlikely to go back over the budget and
find out what it achieved, and whether or not it constituted a good
investment of the taxpayers' dollars, and then on that basis, modify
the budget for the coming year, and so forth?

Mr. HAYES. A program budget is a little bit like this in traditional
practice.

Let us say that a city is running a series of well-baby clinics. You
would identify this as a program. You would put in your budget some
idea of what the use was, and probably even get down to how much it
cost per patient visit or per child taken care of.

You would probably do your projection for the coming budget year
on the basis of an estimate of use adopted to higher cost conditions.

It is very unlikely that in a program budget system there would be
any diligent scrutiny for alternatives to this particular system of
handling the problem of taking care of well babies in areas of high
indigency, nor, on the other hand, would there be any great concern
as to what the effects of that program were. Does a well-baby program
really do anything to keep well babies well?

PPBS drives you into considerations of this kind. Sometimes it
doesn't produce easy answers. But program budgeting in most in-
stances does not even go as far as I have indicated. It ends up as an
accounting system, a means of categorizing expenditures.

I think that the people who have advocated program budgeting
have always assumed that it would at least identify level of activity
and unit costs. But often it doesn't even do that.

Chairman PROXMIRE. That is a very helpful statement.
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I would like to ask each of you gentlemen this final question.
Do you have problems in defining goals?
Governor Daley?
Mr. DALEY. Yes. I think in the past we have had a great deal of

problems in defining goals. And then once we came up with the idea
that we had defined our goal, our next set of problems was, how do we
set up the guidelines that are going to carry this program through to
reach the goal that we have defined.

And I think too many times in the past that once we arrived at
something we thought was worthwhile and would bring us along the
road to success, that we gave very little consideration to alternative
plans.

We were just too ready to accept the first answer and to go along
with it.

Chairman PROXMIRE. Let me be a little more specific. You have
trouble, for instance, in defining highway safety goals. You have
trouble in defining health goals.

Did you try to do that kind of thing? Do You try to determine that
you are going to achieve a certain level-well, maybe it is in terms of
the reduction of fatalities on the highway, maybe it is in terms of the
number of people who engage in highway safety programs. You do
have difficulty under those circumstances in determining which goal
to aim at, and what it should be?

Mr. DALEY. Yes, we do.
Chairman PROXMIRE. Let me just interrupt once again by sayingt

you are the one member of the panel who is an elected official. And I
think you may also be conscious of the political dangers of goals. If
you develop a whole series of goals-I am all for it, I think it is the best
thing you can do in the public interest, but you have to recognize that
if we develop, for example, a series of goals on housing, and we
already have some on unemployment-on income, on the number of
people who are still poverty stricken, and so forth, you could defeat
an administration, you could defeat a party, because they haven't
achieved their goals. You could make a terrific campaign on that
basis alone-these are the goals that they established, and they
haven't achieved any of them. And goals by and large are not always
achievable.

But I think it would be terrifically helpful ill organizing your
finances and carrying on your campaigns that you specify goals, but
at the same time they are fraught with political danger.

Mr. DALEY. What you say is very true. But I think with the system
here that you have a better chance of recognizing the possibility of
reaching your goals, and how much time it is going to take to do it,
and I think also you can find other methods of achieving your goal.
And then a decision has to be made as to which is the best possible
area to work in.

And I think that really what we are doing here is broadening the
scope of thinking where problems of government are concerned. I think
that we can look to the past and find that wve did not have this breadth
in our basic thinking.

Now we are about to-some of us are already entering into it, and
some of us are coming along-we are going to find that there are other
ways. And by arranging it so one State can talk with another State,

84-449 0-67 9
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or one city with another city-because with this system we are going
to be using the same English, the same terms-I think that we are
going to have a better chance of looking at another State, taking the
way that they saw their problem, and applying it to problems that we
have within our own State.

And I think one of the outstanding points here this morning, at least
from what I have been able to gather, is that this system means some-
thing different to the people in the government of the State of Vermont
than it does to Wisconsin, or to the city of New York.

Yet I thoroughly understand exactly what each of my two friends
here on my right were talking about. And I think I have already made
the remark to Mr. Hayes that I got a great deal out of his dissertation
here, because I can see some good that I can delve into from what he
has brought out here.

Now. I think a few years ago, or even a shorter time than that, that
we wouldn't have been able to do it here.

I think we are beginning to recognize, it is almost as if we were enter-
ing into a new era of thinking within the concept of government.

Chairman PROXMIRE. Mr. Hayes?
Mr. HAYES. I would like to make a couple of points on goals.
I think that, first, we kid ourselves on our ability to state goals

initially, that we oversimplify problems, that, in fact, goals do not
emerge until you attempt to measure results against goals.

What measures results against that goal?
What kind of visible evidence is going to say that we have achieved

that goal? And how do we go about it?
And this is where the strain begins to develop.
Next, we have, in resource allocation, all kinds of conflicting goals

that really don't emerge until you start looking at specific problems.
Let me give you a couple of examples.

In the urban renewal and housing area, the Housing Act of 1949
states its objective as, "A decent home and decent living environment
for every American family." But it authorizes an urban renewal
program that permits you to clear slums and build college campuses,
or the New York coliseum or low rent housing, or industrial parks.

If the objective is the ultimate welfare of the inhabitants of the
city, some very interesting problems arise. You may, for example,
have an opportunity to create jobs at the expense of not creating
housing.

But I think it gets even more complicated. I have a favorite example.
We like to talk about housing the poor, and at the same time advancing
racial integration. I think most of us who have been in this recognize
that in terms of creating a community integration is a valid objective.
But at the same time, when you rebuild housing within the ghettos
itself, generally speaking it has to be low-rent or low-income housing
in order to meet the income levels of the people wvho live there. And
it is very difficult to obtain integration as a practical matter.

Chairman PROXMIRE. That is one of the things that makes it
difficult, the fact that the goals clash.

Mr. HAYES. That is a fact. But on the other hand, you could take
the same money and build a housing project for middle-income groups.
And as Lake Meadows and Michael Reese demonstrated in Chicago,
it is easier to get effective integration there.
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And you get it at the cost of not housing low-income families but
the middle or higher income family.

And this goes all through the system, in my opiniion, and every
single problem that you get. And the good thing that PPBS produces
is, not a good initial statement of goals, but rather, as you work with
it, a clarification of goals and some indication of the extent of conflict
on individual cases, and a statement of tradeoffs.

You know, I can't tell you from PPBS, and I don't think anyone
else can or is going to, whether it is better for the City of New York,
in the field of urban renewal, to rebuild an area to provide a thousandl
jobs which you otherwise wouldn't have, or instead to build a thousand
low-rent public housing units that otherwise would not be built.

But we can put the things in the form where the decisionmaker--
the mayor in this case-and the council and the board of estimate,
can see alternatives. And you may end up saying we really want both
as goals, but, for one reason or another, we place a higher current
priority on one of them.

Chairman PROXMIRE. Unfortunately, Mr. Exo, the vote buzzer
rang 5 minutes ago, so I have just got 1 minute. And I regret that
you have to be limited.

If you would like to supplement your answer you can put it in
the record.

Mr. Exo. I would say that we do have difficulty in defining goals.
I think part of the problem is defining what you mean by goals. And
what we are working on as one aspect of this is to distir guish between
goals, objectives, policies, and plans, and to define what we mean by
each of these, so that the tradeoffs Mr. Hayes talked about can be
dealt with on the right level.

Chairman PROXMIRE. Very good.
Well, thank you, gentlemen. This has been a wonderful panel.

And you have done a superlative job. I am deeply grateful. All of
you men have contributed greatly to my understanding, and I am
sure to the committee's.

Thank you very much.
The subcommittee will be in recess until tomorrow morning at

10 o'clock in this room.
(Whereupon, at 12:25 p.m., the subcommittee recessed, to reconvene

at 10 a.m., Wednesday, September 20, 1967.)
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CONGRESS OF THE UNITED STATES,
SUBCOMMITTEE ON ECONOMY IN GOVERNMENT

OF THE JOINT ECONOMIC COMMITTEE,
Washington, D. C.

The subcommittee met, pursuant to recess, at 10 a.m., in rooim
S-407, the Capitol, Hon. William Proxmire (chairman of the sub-
committee) presiding.

Present: Senator Proxmire; and Representatives Rumsfeld and
Moorhead.

Also present: John R. Stark, executive director; Daniel J. Ed-
wards, consulting economist; and George Iden, staff economist.

Chairman PROXMIRE. The subcommittee wvill come to order.
The subcommittee resumes its hearings on the planning-programing-

budgeting system today with testimony on the vital issue of interest
rate guidelines for Federal decisionmaking.

One of the most significant contributions of PPBS has been to
present budget alternatives over a span of years, most frequently five,
instead of only a single year. As interest rates are the means by which
wve determine the cost of capital, they play a crucial part in determining
the total real cost of alternative investments over a number of years.
With multiyear budgets, analysts could explicitly or implicitly use
interest rates to select program alternatives.

We are most fortunate to have three particularly outstanding
witnesses to discuss the role which interest rates can play in PPBS.

Our first witness is Jacob Stockfisch, senior research associate, at
the Institute for Defense Analyses. Prior to joining the staff of IDA,
Dr. Stockfisch has had extensive experience in program evaluation in
the positions he has held with the Treasury and Defense Departments,
with the RAND Corp. and with the Planning Research Corp.

We have as our second witness, Morton Kamien, professor at the
Graduate School of Industrial Administration, Carnegie Mellon
University.

Our third witness is William Baumol, professor of economics at
Princeton University. Dr. Baumol is very well known for his out-
standing work in operations research and capital theory.

Gentlemen, we are very pleased with your presence here this
morning.

Dr. Stockfisch, you might go ahead.
I might say to all of you gentlemen that to the extent that-I see

that the first statement is a brief statement, and I haven't had a
chance to look at the others, but to the extent that any of you gentle-
men want to abbreviate your statement, the entire statement will be

(129)
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printed in the record, including exhibits. So you handle it any way
you see fit.

Dr. Stockfisch, I see you have a very brief statement, so you may
go ahead.

STATEWZENT OF JACOB STOCKFISCH, SEXIOR RESEARCH ASSO-
C)ATE, INSTITUTE FOR DEFENSE ANALYSES

Mr. STOCKFISCH. Mr. Chairman, to offset that very brief statement
I have a somewhat longer paper.

Chairman PROXMIRE. How long is it?
Mr. STOCKFISCH. About 30 pages.
Chairman PROXMIRE. Would you like to have in inserted in the

record?
Mr. STOCKFISCH. Yes, sir.
Chairman PROXMIRE. It will be inserted in the record in full.
Mr. STOCKFISCH. I would like to emphasize-your opening remarks

emphasized it, Senator-that what we are addressing here is what the
program-planning-budgeting system is all about; namely, PPBS is a
mechansim or an administrative device which permits cost benefit
analysis or cost effectiveness analysis to be much more extensively
employed in Government decisionmaking.

Specifically when we talk about the interest rate, or discount rate,
we are treating the cost side of cost benefit or cost effectiveness.

In certain areas it may not be possible to estimate the dollar benefit
of a program, such as in certain aspects of national defense. Even here,
however, one often has opportunities for alternatives as to how the
profile of the spending program may look.

For example, one can invest in highly sophisticated systems, which
provide savings in annual operating cost. The necessary increment of
of investment can be viewed much like an investment that a business-
man would make in sophisticated plant and equipment. Hence, a
discount rate is necessary in order to determine whether the additional
investment in the program is worth it.

So one way of looking at this subj ect is that we are seeking a measure
of capital costs, even though we can discount benefits when the benefit
can be equated with dollars. But the inability to equate benefits with
dollars will still often necessitate a recourse to a discount rate explicitly
or implicitly if only to compare the relative merits of different ways
of undertaking an operation.

I wish to emphasize that there is a great deal of substitutability in
the conduct of operations in the sense of being able to trade off a
larger initial investment for lower annual operating costs. And it is
here where a discount rate calculus is necessary.

I haven't addressed it in my paper, and I don't knowv whether it is
addressed in some of the other papers. But I would also like to em-
phasize that there is a need, a dire need, to establish consistently
throughout the Government the policy and procedure for using dis-
count rates. There is great variety here. Much of it is implicit or is a
result of Government practice. But even where explicit rates are
employed, there is wide divergence between different Government
agencies.

Recently the Department of the Army has announced that a 10-
percent rate would be employed for some programs, but a 5-percent
rate for others.
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The supersonic transport program is going to be adjudged a com-
mercial success or economically viable if it yields the Government a
6-percent rate of return plus recovering the initial investment.

The Bureau of Reclamation, I understand, uses something that is
close to a 3%-percent rate, which is really a 15- or 20-year moving
average of the yields on long-term Government bonds.

And at one time, so far as I recall, the Corps of Engineers employed
something on the order of a 4- or a 43M-percent rate, or the current
rate on long-term Government bonds.

In many, many areas a zero rate is employed. In other areas, often
because a program is only looked at in terms of a 5-year lifespan, when
the equipment or the program may in fact have a 10- or 15-year life-
span, the decisionmakers may be implicitly using a 10- or 20-percent
rate, which may or may not be the correct one.

*This kind of behavior, incidentally, would be similar to the Con-
gress giving explicitly varying subsidies for the wages that different
agencies and bureaus would pay.

So I would urge at a minimum, whatever the rate should be, steps
should be taken to insure that consistency be achieved throughout
the Government. Such consistency cannot be achieved unless it is
enforced by the Budget Bureau-at least from that level. Perhaps
even Congress should establish the rule.

This is not the sort of thing that can be left up to individual bureau
heads and agencies, because there are all sorts of diverse motives that
operate that cause bureau heads to try frequently to employ lower
interest rates; in some cases even negative interest rates.

Now, for the level of the interest rate itself, which is the main
topic we are here to discuss, I would advocate that the level of the
interest rate that is employed in evaluating Government programs
be a rate that equals what we call the opportunity rate of return on
investment in the private sector of the economy.

Moreover, this should be a rate of return that prevails beofire
corporation taxes, and perhaps even local property taxes.

Essentially advocating this position is a way of posing the following
question: A billion dollars of investment is undertaken in the private
sector of the economy, to be distributed in some \way that reflects
the flow of investment in the private sector of the economy. What is
the permanent increase in the net national product and the national
income? If the rate of return in the private sector of the economy is
in the neighborhood of 15 percent-and there is a fair amount, of
evidence to suggest that it is at this level-then a billion dollars of
additional investment in the private sector of the economy will
add a permanent $150 million a year to the net iiational product.

The Government, incidentally, will recoup about half of that
amount through the existence of its tax system, the major tax being
the corporate income tax.

Stated another way, then, if the Government causes a billion dollars
of investment to take place, then investment is being displaced in the
private sector of the economy, not necessarily for the full billion dol-
lars, but at least current consumption plus some investment is being
displaced. If the Government project does not in some way contrib-
ute to the welfare of the population by an equal amount, then the
Government is causing an inefficient allocation of investable resources
in our economy. And I am assuming here that this whole subject about
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programing and budgeting and the whole general area that we axe dis-
cussing has to do with efficiency, the efficiency and the utilization of
resources.

This, then, is the position that I advocate. Namely, that the rate
of return be that which prevails in the private sector of the economy
before taxation.

If such a rate were employed, incidentally, there would probably
be a marked change in the allocation of Government spending. Many
projects, particularly the reclamation and water projects, and rivers
and harbors projects, simply do not meet this test. Failure to meet
this test indicates that we are overinvested in these activities, and
perhaps not investing enough in education and other activities.

There is one school of thought, however, that rejects the applica-
tion of this equalization principle. It may be called a social time
preference school of thought. I would like to make a few remarks
about it, because the view seems to prevail in the economic literature
at this particular time.

Essentially, this school of thought rejects the equalization principle
that I am advocating on the ground that the private rate of return
revealed in the private sector of the economy reflects something
called a high rate of "time preference" on the part of private individ-
uals. It is asserted that this rate may be "too high" because it reflects
inadequate saving and investment by the private sector. The be-
havior that is responsible for this, it is alleged, is that the present
generation likes to consume too much, and isn't taking proper
cognizance of the welfare of future generations. Therefore invest-
ment is too low, and because investment is too low, the private rate
of return is too high. Thus the rate is not an optimal rate in some
broad social sense.

To the extent that there is any cogency to this argument, it is really
an argument advocating that the gross national product and the
national income of the future be larger than it would otherwise be.
It is simply an argument that there be more investment. And if that
is the objective one wishes to achieve, investment should be stimu-
lated in all sectors of the economy, private as well as public. And it is
simply inefficient (even if one agrees, that social rate of time prefer-
ence should be 4 percent instead of the 15 percent revealed in the
economy) to undertake investment in Government projects which
only yield 4 percent when there still exists -investment opportunities
which yield 15 percent.

In other words, the equalization principle should nevertheless be
adhered to. But if one feels that the private rate of return in the pri-
vate sector of theleconomy is too high, then one should undertake an
array of monetary and fiscal policy devices to force down the overall
rate of return, or to stimulate capital investment. And, of course, the
most effective way to start doing that would be to lower monetary
interest rates, reduce tax on corporate profits, and a number of other
things, all of which would stimulate private investment.

The next question is, if one accepts the equalization princil)Ie that is
advocated here, how does one measure the rate? There are a number of
measurement problems here, problems which are probably no worse or
no better than what one encounters when one tries to measure national
income and gross national product, for example.

I have made an attempt to measure it.



133

These data, and the estimating method, are presented in the pap)er
which I submitted.

This concludes my statement.
(The prepared statement of Mr. Stockfisch follows:)

PREPARED STATEMENT OF JACOB A. STOCKFISCH*

THE INTEREST RATE APPLICABLE TO GOVERNMENT INVESTMENT PROJECTS

This paper seeks do demonstrate that decision makers should apply to Govern-
ment investment projects an interest rate that equals the opportunity return
on investment in the private sector of the economy. Moreover, it should be the
rate of return that prevails before corporate taxes. Presently this rate is between
10 and 15 percent.

The use of a rate as high as 15 percent, as contrasted with one in the neighbor-
hood of from 4 to 6 percent, is profound. Arnold Harberger, for example, stated
that a majority of 53 Bureau of Reclamation and Corps of Engineers projects
which he examined would have been rejected at a 10 percent rate.' Hirshleifer,
DeHaven, and Milliman show that California's Feather River Project would be
uneconomical at a 6 percent rate.2 To employ a 15 percent rate would therefore
radically change Government practices and operations. Current thinking in the
Government suggests that the proposed Supersonic Transport Program will be
regarded a financial success or economically viable if the Government can recover
its outlay plus 6 percent. If a rate in the neighborhood of 15 percent is valid, it
appears that present Government investment decision making is extremely
inefficient.

This paper consists of two parts. Part I develops the principle of why the
opportunity rate of return on investment in the private sector should be used as
the measure of capital cost in the public sector. Part II and Appendix A presents
a method to estimate that opportunity rate of return.

1. THE PRINCIPLE
A. The Postive Statement

Most resource using activities permit substitution between different kinds of
resources. Often, it is possible to substitute larger initial investment outlays for
smaller annual or periodic outlays, or vice versa, to achieve the given objective.
For example, a large investment in spare parts can reduce the periodic maintenance
and transportation costs necessary to support a weapon system during its life span.
Or a law enforcement agency may acquire electronic data processing equipment in
order to dispense with file clerks and thus reduce annual operating expenses. Possi-
bilities such as these require that some interest rate be explicitly employed to
make rational decisions.

There is a class of Government resource-using activities which serve private
ends by providing individuals instrumental services or products. For these activities
it is often possible to identify the individuals or groups who benefit from the
Government operation. Government enterprises such as the Post Office Depart-
ment, reclamation, conservation, and power projects are examples of such activi-
ties. It is also often possible for the Government to employ prices to ration the
service and to finance the operation. To determine the appropriate price, it is
necessary to employ a cost of capital. The Government may or may not use the
price mechanism to ration the benefits or services the activity provides. To the
extent that it does not price the service to cover thefull cost of the project, including
an appropriate interest cost, it provides private users a "subsidy in kind." Whether
a subsidy should be provided is not a point at issue in a discussion of what the
interest rate should be. An appropriate interest rate should nevertheless be applied
to the project if only to determine the magnitude of the subsidy itself.

'The author is a Senior Research Associate in the Institute for Defense Analyses. This paper had its
origin In a study undertaken for Planning Research Corporation, Los Angeles, in the spring of 1960, on be -
half of the Bureau of Supplies and Accounts, Department of the Navy,under contract No. NOnr -*713(00).
The study received additional support through a research grant from the Division of Research of the UCLA
Graduate School of Business Administration during the summer of 1960. Support from the Institute for
Defense Analyses facilitated the final stage of gestation.

None of the above named institutions ,ecessarlly endorse or accept the views advanced in this paper.
' Arnold C. Harberger, "The Interest Rate in Cost-Benefit Analysis," Federal Expenditure Policy for

Economic Growth and Stability, U.S. Govt. Printing Office, 1957, p. 241.
X Jack Hirshleifer, James C. DeHaven, and W. M. Milliman, Water Supply: Econanjic8, Technology, a,,d

Policy, Chicago: 1960. pp. 341-346.
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We may elaborate upon these points by an example which treats hypothetical
alternative missile systems:

[in millions of dollars]

System Initial investment Annual operating
cost cost

A- 500 20
B- 300 70
System life (years) 5

For simplification we can assume that both systems have the same "kill
potential."

It is unnecessary to be concerned with the question of whether the "product"
is "worth" the cost of either system; this judgment may be a political-military one,
not an economic one.' We may assume that the Strategic Air Command requires
either system. Given agreement on this point the procurement decision can be
approached in the same fashion as businessmen would evaluate two machine
tools.

In the example of missile systems "A" and "B", one evaluation approach would
be as follows: System "A" requires an incremental investment, as compared
with System "B", of $200 million. System A relative to System B saves $50
million a year for five years. System A therefore enables the Government to
acquire a five-year annuity of $50 million a year. The internal rate return on the
incremental $200 million investment is therefore 7.9%.

If the interest rate applicable to Government investment projects is 15 percent,
the Government should not buy System A, since the incremental investment of
$200 million in System A does not meet the 15 percent test, and System B is the
preferred one. Stated another way, if the present eosts of both systems were deter-
mined by applying a 15 percent discount rate, System B would be less costly:
The present cost of System B is $534.6 million; System A's cost, $567 million.

Not to employ the same appropriate discount rate in the public sector that is
encountered in the private sector can lead to many anomolies. A low discount
rate "justifies" or signals the use of "capital intensive" production methods. As
such, it would mean, for example, that a fork lift truck in a government warehouse
or machine tools in a government arsenal would be more expensive and durable
than are used in identical private operations. Government office buildings would
be longer-lived than those in the private sector. More expensive automobiles, which
would afford lower annual operation cost, would be called for. There appears to
be no rational justification to promulgate such behavior. 2

It should be noted that the level of the interest rate applicable to government
operations has nothing to do with whether the total amount of government goods
and services, or the magnitude of government activity as applied to meeting purely
government ends, be large or small relative to the private sector of the economy.
As exemplified by our weapon system example, the use of a 15 percent rate does
not affect the decision of whether the government should procure a large or small
quantity of weapons. Nor does it imply one way or the other whether we should
have more "public goods" such as education, national parks, space probes and
ballistic missiles and fewer consumer goods, or vice versa. This issue is still to be
determined by essentially political processes, to be hammered out by the liberal
and conservative spenders. To follow the equalization principle is simply a means
of maximizing the combined amount of both private and collective goods over
whatever foreseeable future for which the appropriate rate of return will hold.
B. The Social Time Preference School of Thought

The "equalization principle" advocated here is not accepted by many students.
Rather, they hold that the government employ some "social" rate of "time prefer-

' It is possible, however, to address by analytical methods the question of whether the capability pro-
vided by either system is worth the cost. But this point takes us into other aspects of cost- effectiveness
analysis, particularly the problem of identifying and measuring benefits. These problems should not be
intertwined or confused with those of cost, which is what the discount rate treats.

2 However, the point discussed above can help one understand the behavior of government agency and
bureau heads to the extent that they do advocate the more "capital intensive" methods. To employ a less
capital intensive technique necessitates higher annual outlays to maintain a given level of operations.
Annual outlays can be (and are) controlled through the annual budget cycle. A capital intensive method,
therefore, provides the agency a larger measure of protection against possible future control by higher deci-
sion makers, including Congress.
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ence" for purposes of evaluating its investment projects. The main argument
adopted by this group seems to run as follows: Investment decision-making in the
private sector is governed by "time preference," which reflects the relative value
that private individuals attach to present versus future consumption. The rate of
return in the private sector reveals the "time preference" of private individuals
who control resources. But there is no necessary reason, however, why the govern-
ment should use the same rate. The private rate of time preference may be "too
high" because private individuals are apt to be afflicted with "myopia," or possess
a 'defective telescopic facility," which causes them to save and invest less. The
government should take a "longer view" since it has an obligation to promote the
welfare of unborn generations. The appropriate social rate of time preferenece,
therefore, should be lower than the "myopic" market rate.'

Such a line of argument is another way of saying that a larger capital stock
is better than a smaller capital stock. The "optimum social rate of time prefer-
ence" is therefore the opportunity return on the margin of investment that is
consistent with some desired and larger total output goal. The assertion that the
private rate of time preference is "too high" is therefore an assertion that the
rate of capital formation will not be rapid enough, which is also an assertion that
the national output at some future point in time should be higher than would
result from spontaneous private investment and saving. The issue therefore
becomes one of determining the rate of economic growth and net capital forma-
tion which assures that future generations will enjoy some policy-determined
level of income.2

Even if we grant that the over-all rate of growth of the economy and the rate
of investment spending should be higher than what it would otherwise be, it
does not follow that the government should employ, for evaluating its projects,
an interest rate that is lower than the rate of return prevailing in the private
sector of the economy. To the extent that a more rapid rate of capital accumtila-
tion promotes a higher rate of economic growth, it is simply sufficient that invest-
ment per se be increased, whether it be in the private sector of the economy or
in government projects. In order to achieve a given growth objective most
efficiently, we should still adhere to the equalization principle. By means of tax
and subsidy devices, monetary policy, and possibly through other technililes,
the opportunity return on all investment could be forced down from 15 percent
to 10 percent, or even 3 percent. Whatever the rate of return might be. the same
rate should also be employed for evaluating government projects. If the rates
in the two sectors are not equalized, the poliev of employing a lower rate for
evaluating government projects will be an inefficient way of attaining the growth
objective. It will also change the composition of outptit available to future gen-
crations. Moreover, it changes the product mix in an extremely inefficient manner.
Let us demonstrate these points in connection with reclamation projects.

Let us assume that the going rate of return (before taxes) in the private sector
of the economy is 15 percent. A proposed reclamation project that will provide
water to irrigate land that can grow tomatoes is subjected to a cost benefit study.
The study reveals that the internal rate of return on the tomato land reclamation
project is 5 percent. In the cause of offsetting the "myopia" of the private sector
of the economy, government policy-mnakers employ a 4 percent "social tinm
preference" rate in their cost benefit analysis. On this basis the tomato-land
reclamation project is undertaken. What are its consequences, and how does it
benefit future generations?

Let us assume that the tomato land reclamation project costs $100,000,000. III
the cause of enhancing the welfare of future generations, steps are taken to insure
that the resources diverted to the reclamation project come only out of private
consumption. In this case future generations would enjoy a higher gross national
product of $4,000,000 annually-the increment consisting solely of tomatoes.

' See, e.g., Otto Eckstein. "A Survey of the Theory of Public Expenditure Criteria." Public Finances:
Needs, Sources and Utilization, Princeton. 1961, p. 10; Stephen A. Marglin. "The Social Rate of Discount
and the Optimal Rate of Investment," The Quarterly Journal of Economics, (Februsry 1963). pp. 95-111
This line of thinking has its intellectual foundation in the work of A. C. Pigou. See his The Ezonomics of
Welfare, 4th Ed. (London. 1949), p. 24. It was first published in 1912.

2 At this point we must recogmize that the "optimum" interest rate could be zero or even negative. For
example, a per capita personal income of $50,000 a year by the year 2,000 might be attaiable by utilizing
all investment opportunities which at that time could offer any positive rate of return. Under such a coil-
ditlon the opportunity return would be zero. On the other hand, if we thought the per capita personal in-
come should be $100,000 a year at that same point in time, an investment program that results in a negative
opportunity return would have to be undertaken. Such a program, since all projects yielding positive
eturns would be exploited, would require that goods be stored for future generations. The cost of storing

and deterioration would be responsible for the negative rate.
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Should, however, $26.7 million of the resources required for the reclamation
project be displaced from private investment, the future gross national product
would be at the same level it would be if there had been no government project,
although future generations would have more tomatoes but less consumer dur-
ables, entertainment, and other items normally produced in the private sector. Any
larger displacement of resources from private investment into the tomato-land
project would reduce the gross national product. For example, should the
$100,000,000 project displace $40 million from private investment the future
GNP will be $2 million less. Each year future generations would have $4 million
more a year of tomatoes, but $6 million a year less of other goods. Thus the
growth objective is defeated. For this happy outcome the present generation in
addition sacrifices $60 million of consumption.

The operation is also an expensive way of getting additional tomatoes. If
increasing tomato output is an important public goal, a more efficient way to
attain it would be to subsidize tomato growing in the private sector of the economy
that would cause some capital resources, which on the margin are yielding 15
percent, to be reallocated to tomato production and diverted from the production
of other privately produced commodities.
C. Summary of The Equalization Principle

When we recognize that the government can attain any desired product mix
by the use of selected excise taxes and subsidies, the use of an interest rate on
government projects that supply private goods that is lower than the opportunity
return in the private sector is an inefficient way of changing the composition of
output. The use of a lower rate also leads to irrational decision-making within the
government sector itself. For example, with the use of a zero rate, a $3 billion
freeway system for a large metropolitan area, would appear to have an annual
opportunity cost of zero. At a 15 percent rate, the annual cost is $450 million.
If we explicitly recognize the $450 million annual cost, the investment of say $1
billion in a rapid transit system with an annual operating subsidy of $100 million
a year and only $2 billion in freeways might provide an overall more effective
urban transportation system. The use of low interest rates, or a zero rate, for
evaluating government investments therefore seems almost certain to insure that
the public goods and services we do get are likely to be the wrong kind.

Critics of the qualization principle (who generally are "low" interest rate
advocates) usually criticize the position on the ground that it assumes that the
level and structure of rotes revealed in the private sector of the economy are
optimal. They then correctly assert that optimality has not been proven. There-
fore, the equalization principle should be rejected. Rejection of the equalization
principle for this reason is a palpable non sequiter.

To invest resources purposefully in activities where the return is lower than
the highest attainable is simply wasteful and inefficient, whether the highest rate
of return is "optimal" or not. If we wish to attain a given growth objective,
resources should be invested where the return is highest. If we want to change
the composition of private goods, whether produced by government or private
firms, the most efficient investment channels should be directed to that end by
means of excise taxes and subsidies. If we want a given amount of government
goods that meet "collective" wants, the investment policy that provides the
highest GNP is the best means to get it. Even those who decry our nation's
alleged "imbalance" between public and private goods (to say nothing of those
who fly bombers or man submarines, or who teach school or supervise the national
parks) can be motivated by offering them command over productive power,
which includes the services of privately-created investment goods. If there is
more such productive power, as contrasted with less, the burden of taxation
or the inflationary incidence of deficit spending is less. The government can
therefore proceed to divert more resources from the private sector to attain col-
lective goals than it could if it caused resources to be invested in less productive
channels. Thus, the assumption that the private opportunity rate of return is
"optimal," in terms of some desired rate of economic growth, is not necessary to
support the principle that the rates of return in the government and private
sectors of investment be equalized.

II. ESTIMATING THE RATE OF RETURN

Ideally, we need a measure of the "marginal efficiency of investment." More-
over, it should be the rate of return before corporate and property taxes. Such
a measure would enable us to address the following question: given an increment
of new investment in the economy, what will be the resulting and permanent
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increase in the net national income and product? The reason we want the rate
of return before taxes is because the government shares in the yield from pri-
vate investment. This point is particularly germane with regard to treating gov-
ernment investment projects because the government experiences a loss of tax
yields if it causes resources to be diverted from investment in the private sector.
For example, an increment of private investment of, say, $100 million may increase
the net national product by $15 million annually. With a 50 percent profit tax,
the government is able to extract $7.5 million of that increment. The overall
social benefit of the private investment is thus 15 percent, and this should be the
rate of return used to evaluate government investment projects.'

Such a rate of return concept also implies an equilibrium in the sense that
rates of return are equal in all lines of activity. Actually, no such equality exists.
The lack of equality between rates available on different margins of investment
may be due to the fact that at any given time the economy is not in equilibrium. 2

It may also be due to the fact that investors have "tastes" for the differences in
risk encountered with various types of physical assets. One is therefore forced to
employ some average of marginal rates of return in order to get an overall measure
of the social benefits of private investment.

Table 1 shows the average rates of return attributed to physical assets in
major sectors of the American economy for selected periods. Column 1 shows
total "earning assets" in 1965, to provide the reader a feeling for the relative
importance of these sectors. Columns 2 and 3 show the average annual rates of
return for the periods stated in Column 2. Column 5 presents the average annual
rates of return for the period 1961-65.

Before treating the behavior shown in Table 1, it is useful to describe the basis
upon which the rates of return estimates were made.

TABLE 1.-SUMMARY OF RATE OF RETURN BEHAVIOR FOR SELECTED MAJOR SECTORS'

Annual Annual
Total earning average average

Sector assets, 1965 Period rate of rate of
(billions of return return
dollars) (percent) 1961-65

(percent)

Manufacturing -274,574 1949-65 17.7 15.4Electric utilities -53, 534 1949-65 8.9 9.3Gas pipelines- 8,782 1955-65 8.5 8.6Telephone -31,429 1949-65 10.6 11.9Railroads -- 25,203 195945 4. 8 4.1Motor carriers -- -- 1,293 1958-64 13.0 14.7Oil pipelines- 2,793 1956-65 14.4 15.6Airlines -4------ 4,384 1959-65 6.1 8.2

I Further detail by year is provided in appendix tables A-I through A-8.2Average of 196t-1 only.
Source: See appendix tables A-I through A-8.

"Earning assets" in these calculations include inventory, net plant and equip-
ment, and accounts receivable. Excluded from the asset base were cash and other
short term liquid assets, and securities and long term debt that a company may
hold as an investment. These adjustments warrant explanation.

From a firm's point of view, cash is necessary to provide liquidity. But, from the
point of view of the overall economy, cash is not a 'productive" resource. It yields
no service or product in the same sense that workers or physical equipment create
products. It is only a paper or legal claim against the government or a bank. The
marginal cost of cash to society is zero, since the supply of money can be increased
or decreased by bookeeping transactions and banking operations. As such, cash

I The overall impact of taxes on the earnings from all wealth-if one recognizes property, and corporateand personal income taxes-has been estimated by Amold Ilarberger to be slightly under 50 percent.
although the effective tax rates vary considerably as between sectors and activities. See Arnold Ilarberger,"Efficiency Effect~s of Taxes on Income From Capital," in Effects of Corporation Income Tow, ed. by Marian
Krzyzaniak, (Detroit, 1966) p. 110. lIarborger's estimate is based on 1953-59 behavior, which may be miti-
gatod somewhat by the Revenue Acts of 1962 and 1964. On the other hand. Increases since that period instate Income taxes and local property taxes will have worked in the opposite direction.

' However, there is nevertheless a strong tendency toward an equilibrium. See George J. Stigler. Captal
and RteQS of Return In fossnsfaeturing Indiuzries, (Princeton, 1963). for a demonstration of this point.
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is not an asset the existence of which causes a displacement of real resources from
the point of view of the economy as a whole, nor does cash create any real product
in the economic system.

Other legal claims such as bonds and stocks are not physical, real resources;
rather, they are claims against physical resources. Their creation, and their
existence, therefore, do not involve the displacement of physical resources. More-
over, to the extent that a manufacturing or other operating enterprise owns
them, that company is functioning as a portfolio investor, rather than a producer
of economic goods and services. For these reasons such assets should not be con-sidered part of the assets associated with the operations for which its physical
investment is undertaken.1

The exclusion of these items from the estimate of a capital base, particularly theexclusion of cash and other short term financial assets, will cause the asset base tobe smaller, and the derived rate of return to be higher, than those encountered in
normal financial calculations.

In line with the same asset base, asset earnings were calculated to derive earnings
before payment of interest on debt a company owes, before corporate taxes, andto exclude income not derived from operations, such as dividends or interest
received from stocks or debt that a company owns.2

Table 1 indicates that in manufacturing the rate of return is around 15 percent;in the preponderance of the regulated sector it is around 10 percent, with the
notable exception of the railroads. Examination of Appendix Tables A-1 through
A-8 indicates that in manufacturing the rate of return has held fairly constant ataround 15 percent after a leveling off from the Korean War induced highs. In theregulated sector, from the early and middle 1950's, the rate of return has tended
to rise, to level off at around 10 percent. Railroads, however, have consistently
done poorly, which reflects basic structural changes in our transportation sector.
Until the last few years, airlines also fared poorly. However, since 1962 they havepicked up dramatically, both in terms of rate of return performance as well as theabsolute and relative allocation of investment to that sector.3 Thus, a rate ofreturn of 10 percent in the regulated sector and 15 percent in manufacturing-
attributable to earning assets as defined above-appears to be a reasonable
estimate of the opportunity cost of private investment in those sectors.One may go a step further to ascertain the relative importance to attach tothese rates. Table 2 shows the allocation of business investment on plant andequipment, by year, during the five year period of 1961-65. According to thesedata, about 70 percent of the total flows into the unregulated sector of manufac-turing, mining, and commercial; 4 the remaining predominately regulated sectorabsorbs 30 percent. If we assume that the revealed 15 percent rate of return inmanufacturing would also apply to the mining and commercial sectors, on the
ground that competition within the unregulated sector would tend to promoteequality in the rates of return, one could weight the 15 and 10 percent rates ofreturn at the ratios of 70 and 30 percent, respectively. The overall rate of return
is thus 13.5 percent.

I Accounts receivable are also legal claims, rather than physical assets; and one might contend that they,too, should not be part of the physical asset base. However, they constitute part of the "stock in trade"necessary for the conduct of business operations. They reflect displaced physical resources. They may beviewed as a "lending" or "renting" of goods or services for some specified period of time, with the firmreceiving its earnings on its investment in the form of higher prices to its customers'
2 Further detail on the calculating methodology, including some discussion of the data sources, is presented

in the Technical Notes in Appendix 1.3 The performance shown in Appendix Table A-S for airlines has continued into 1966 when the rate ofreturn was 12.5 percent, and the earning assets increased to $5.6 billion.
4 The "commercial and other" category shown in Table 2 absorbs a large portion (24 percent) of the total.It includes trade and services. The preponderance of unincorporated businesses will be found in this sector,although it also contains large corporate activities-e.g., hotels, retail trade. Because of the diversity ofactivities and the importance of non-corporate firms in this sector, good data on investment and asset earn-ings is not readily available. For a discussion of some of the analytical and measurement problems of treating

unincorporated businesses, see Stigler, op. it., pp. 114-118.
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TABLE 2.-ALLOCATION OF BUSINESS INVESTMENT SPENDING ON PLANT AND EQUIPMENT, 1960-45

[Billions of dollars]

1961 1962 1963 1964 1965 5-year total Percent

All industries -- 34.37 37.31 39.22 44.90 51.96 207.76 100
Manufacturing -. 13.68 14.68 5.69 8.58 22.45 85.08 41
Mining ---- .. .98 1. 08 1. 04 1.19 1.30 5. 59 3Commercial and other8 . . 46 9. 52 10 03 10.83 11.79 50. 63 24Public utilities -5. 25 5.48 5.65 6.22 6.94 29. 54 14Communications -- 3. 22 3.63 3. 79 4.30 4.94 19. 88 10Railroads. --- -- .67 .85 1.10 1.40 1. 73 5. 75 3Transportation, other than rail-

roads . 1.85 2.07 1.92 2.38 2.18 11.03 5

Source: "Survey of Current Business", Apr. 1964, p. S-2; and Jan. 1967, p. S-2.

APPENDIX A
TABLE A-1.-MANUFACTURING EARNING ASSETS, EARNINGS AND RATE OF RETURN (BEFORE FEDERAL INCOME

TAXES), 1949-45. (EARNINGS AND ASSETS IN MILLIONS OF DOLLARS)

Year Earning Operating Interest! Earnings3 Rate of
assets profit ' return

1949 - 79,723 14,319 344 14,663 18.4
1950. . 84, 061 22,651 340 22, 992 27. 4
1951 --.- 102,045 25,365 442 25,807 25.3
1952 -122,780 22,456 624 23,080 18. 8
1953 129,616 24,004 702 24,706 19.11954 ------ 132,092 20,541 663 21204 16.11955 - 139,144 27,655 703 28,358 20.4
1956 - 159,043 28,742 932 29,674 18.7
1957 - 170,701 27,379 1,111 28,490 16.7
1958 -175,341 21,926 1,173 23,099 13.2
1959 - 185,819 28,699 1,350 30,049 16.2
1960 - 198,713 26,486 1,538 28,024 14.11961 ------ 208,518 26,454 1,624 28,078 13.5
1962 -222,624 30,819 1,822 32,641 14.71963 233,604 33,777 1,887 35,664 15.3
1964 - 248,886 38,416 2,143 40, 559 16.31965 -- 274,574 45,630 2,545 48,175 17.5

I Net operating profit as reported in source below.
Estimated by method discussed below.
Sum of "operating profit" and estimated "interest" costs.

Source: Quarterly financial report for manufacturing corporations, Federal Trade Commission, Securities ExchangeCommission, 1949-66.

TABLE A-2.-RATE OF RETURN, TOTAL AND SELECTED ASSETS, PRIVATELY OWNED ELECTRIC UTILITIES IN THE
UNITED STATES, 1949-SS (ASSETS AND EARNINGS IN MILLIONS OF DOLLARS)

Rate of return
Year Earning assets Earnings on earning

assets (percent)

1949 ...-.- - 16, 475 1,323 8. 0
1950 ... 18,150 1,519 8. 4
1951 - -19,887 1,724 8. 71952------------ 21,954 1,985 9.0
1953 .-- - 24, 517 2,183 8.9
1954 - - 26,716 2,371 8. 9
1955 - - 28,776 2,681 9.3
1956 - - 31,127 2,888 9.3
1957 - - - 34,136 3,012 8.81958------------ 37, 012 3,212 8. 71959 - -39,710 3,567 9.0
1960 - - 42,241 3,828 9.1
1961 -- - 44,401 4,058 9.1
1962 - - 46,403 4,372 9.4
1963 ------------------- 48,539 4,585 9.4
1964 - - SO ,770 4,753 9. 4
1965 .- - 5334 4 995 9. 3

Source: "Statistics of Electric Utilities in the United States, Privately Owned," 19S9 and 1965 volumes, Federal Power
Commission.
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TABLE A-3.-NATURAL GAS PIPELINE COMPANY EARNING ASSETS, EARNINGS (BEFORE FEDERAL INCOME TAXES)
AND RATE OF RETURN, 1955-65

[Assets and earnings in millions of dollarsl

Earning Rate of
Year assets Earnings return

(percent)

1955 -5,232 323 9.2
1956 -5, 789 359 9.0
1957- 6,697 395 8.0
1958- 7,270 427 & 0
1959 -7,990 474 7.9
1960- 8,718 549 8.6
1961- 8,876 560 9.0
1962 -9,356 605 8.6
1963 -9,522 616 1.9
1964 -9 397 586 8. 3
1965 -9 673 603 8.2

Source: "Statistics for Interstate Natural Gas Pipeline Companies," 1965, Federal Power Commission.

TABLE A-4.-TELEPHONE COMMUNICATIONS EARNING ASSETS, INCOME, AND RATE OF RETURN (BEFORE FEDERAL
INCOME TAXES), 1949-65

[Assets and earnings in millions of dollars!

Year Earning assets Earnings Rate of return
(percent)

1949 -7 635 453 5.9
1950 8:239 709 8.6
1951 -8,938 817 9.1
1952- 9,801 915 9.3
1953 -10,789 1,052 9.8
1954 -11,729 1, 184 10.0
1955 -12,933 1,424 11.0
1956 -14,685 1,572 10.7
1957 -16,590 1,725 10.4
1958 - 18,015 2,085 11.6
1959 -19,455 2,404 12.4
1960 -21,108 2,601 12.3
1961 -22,966 2,800 12.2
1962 -24,861 3,030 12.2
1963 -26,796 3,273 12.2
1964 - 28,964 3,377 11.7
1965 -31,429 3,602 11.5

Source: "Statistics of Communications Common Carriers," Federal Communications Commission (annual reports).

TABLE A-5.-RAILROAD EARNING ASSETS, EARNINGS, AND RATE OF RETURN (BEFORE FEDERAL INCOME TAXES),
1956-65

[Assets and earnings in millions of dollarsl

Year Earning assets Earnings Rate of return
(percent)

1956 -23,756 1,713 7.2
1957 -24,034 1,515 6.3
1958 -24,479 1,304 5. 3
1959 -24,469 1,340 5.4
1960 -24,613 787 3.2
1961 -24,496 1,167 4.7
1962 -24, 538 885 3. 6
1963 -24,593 970 3.9
1964 -24, 240 956 3.9
1965 -25,203 1,126 4. 5

Source: Transport Statistics in the United States (annual reports), pt. 1, "Railroads," Bureau of Accounts, Interstate
Commerce Commission.
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TABLE A-6.-OIL PIPELINES, EARNING ASSETS, INCOME, AND RATE OF RETURN (BEFORE FEDERAL INCOME,
TAXES), 195645

[Assets and earnings in millions of dollarsi

Year Earning Earnings Rate of return
assets (percent)

1956 - 1, 990 328 16. 5
1957- 2, 048 291 14. 2
1958 ----- --------------------- 2,094 246 11. 7
1959 -2,253 259 11. 5
1960 -2,267 269 11.9
1961 -2,316 326 14.1
1962 -2 316 342 14.8
1963- 2718 358 13.2
1964 -2,739 476 17. 4
1965 -2,793 521 18.7

Source: Transport Statistics in the United States (annual reports), pt. 6, "Oil Pipelines." Bureau of Accounts, Inter-
state Commerce Commission.

TABLE A-7.-INTERCITY MOTOR CARRIER EARNING ASSETS, EARNINGS, AND RATE OF RETURN (BEFORE FEDERAL
INCOME TAXES), 1958-64

[Assets and earnings in millions of dollars]

Year Earning assets Earnings Rate of return
(percent)

1958 844 95 11. 2
1959 956 141 14. 5
1960 991 66 6. 7
1961 1,020 142 13.9
1962. 1 104 164 14.9
1963 1, 188 166 13.9
1964 -1,293 208 16.1

Source: "Transport Statistics in the United States," (annual reports) "Part 7: Motor Carriers." Bureau of Accounts
Interstate Commerce Commission.

TABLEA-8.-AIRLINES (CERTIFICATED AIR ROUTE CARRIERS) EARNING ASSETS, EARNINGS, AND RATE OF RETURN
(BEFORE FEDERAL INCOME TAXES AND SUBSIDIES), 195945

{Earnings and assets in millions of dollars]

Year Earning assets Earnings Rate of return
(percent)

1959- 2,114 75 3. 5
1960- 2,663 22 8
1961 -3,072 -58
1962 -3, 249 107 3.2
1963 - 3,236 197 6. 0
1964- 3,804 388 10. 1
1965 -4,384 593 13. 5

Source: "Civil Aeronautics Board, Air Carrier Financial Statistics." (So-called Yellow Book, issued quarterly.)

TECHNICAL NOTES ON TABLES A-I THROUGH A-8

1. DERIVATION OF EARNING ASSET ESTIMATES

A. Annual versus Quarterly Asset Values
For all sectors, except manufacturing, asset values were end of year (December

31) magnitudes. For manufacturing, the average of end of quarter magnitudes was
employed. To the extent that an industry is growing, this difference will tend to
cause the asset base to be larger when the end of year value is used than when
the average of the quarters is employed, with an opposite effect on the rate of
return calculation. Thus the rates of return developed in this study on the regu-
lated industries will be slightly understated relative to those shown for manu-
facturing.

84-449 -O6T-10
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B. Elements of the Asset Base
1. Manufacturing.-The items in the Quarterly Financial Report (FTC-SEC)

"Total Receivables," "Inventories" and "Total Property, Plant, and Equipment
(net)," were summed.

2. Electric Utilities.-The accounts labeled "net total utility plant," "notes
and accounts receivable less accumulated provisions for uncollected accounts"
and "materials and supplies" were summed.'

3. Natural Gas Pipelines.-"Net gas utility plant," "gas stored underground-
non-current" accounts were summed to derive long-term assets; "notes and ac-
counts receivable, less accumulated provision for uncollected accounts," "mate-
rials and supplies" and "gas stored underground-current" constituted short
term earning assets.

4. Telephone Communications.-"Total communications plant-net," "mate-
rials and supplies" and "accounts receivable from customers, agents and others"
were summed.

5. Railroads.-"Total Properties less recorded depreciation and amortization,"
"materials and supplies," "net balance receivable from agents and conductors,"
"miscellaneous accounts receivable," and "accrued accounts receivable" were
summed.

6. Oil Pipelines.-Only selected balance sheet data are provided in ICC reports
treating this industry. Earning assets were estimated as follows: "carrier prop-
erty" less the sum of "accrued depreciation-property" and "accrued amortiza-
tion-property" constituted estimate of physical plant. "Total current assets" less
"cash" served as an estimate of receivables and inventory or supplies. This method
undoubtedly overestimates "earning assets" as defined in this study, and will
cause a slight underestimate of the rate of return.

7. Motor Carriers.-"Net carrier operating property" plus 50 percent of "Cur-
rent assets-total" were summed. The 50 percent factor was derived from examina-
tion of more detailed statistics for a subsample of the industry.

8. Airlines.-"Net value of operating equipment," "materials," "net value of
spare parts" and "accounts receivable" were summed. For the years 1959 and
1960, the above short term asset accounts could not be clearly identified; hence,
50 percent of total short term assets was employed.

11. EARNINGS

A. For each of the regulated industries, annual operating income (before fixed
charges, particularly interest) and major tax components (including federal in-
come taxes) were readily identifiable. For airlines, federal subsidies (which mainly
accrue to selected local route carriers) were subtracted from aggregate industry
profits to derive before tax earnings. (In 1965, for example, the federal subsidy
was $79 million.) It is possible that mail revenues may contain a subsidy element;
however, we had no way of estimating this for a fact.

B. Manufacturing.-The FTC-SEC definition of "Net profit from operations"
excludes interest charges. That is, cost and expenses include interest on debt
and bonds. Thus the "profit" figure (which compares with what corporate stock-
holders normally focus on) would understate asset earnings by the amount of
interest payments. (The FTC-SEC reports, incidentally, follow the pattern
employed in the Department of Commerce national income accounting method-
ology.) Nor do the FTC-SEC Quarterly Reports provide a separate interest cost
component. It was therefore necessary to estimate interest charges. (This estimate
is shown by year in Table A-1.)

The estimating method for interest was as follows: The FTC-SEC reports
do provide balance sheet data on "short term loans from banks," (maturity of
one year or less), "installments, due in one year or less, on long term debt," and
"long term debt due in more than one year." For each year the quarterly average
of these items was determined, the short term item and the sum of the two long
term items were multiplied by an appropriate interest rate. The sum of these
products contsitutes the estimated "interest" item shown in Table A-1.

The derivation of the interest rates was as follows: For long term debt, a 10
year moving average of Moody's composite yield on industrial bonds. For short
term debt the arithmetic mean, for each year, of the rate on short term bank
loans and the rate on 4 to 6 month prime paper. These rates are shown in Appendix
Table A.

' See references cited in Tables for source documents.
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APPENDIX TABLE A.-INTEREST RATES EMPLOYED TO ESTIMATE INTEREST COMPONENT OF
MANUFACTURING ASSET EARNINGS, 1949-65

Short-term rates
Year

Short-term Prime commercial Average
bank loans paper, 4-6 months

Moody's composite
yield on industrial

bonds (10-year
moving average)

1949- -- 2.68 1.49 2.08 2. 82
1950 -2.69 1.45. 2.07 2.78
1951 ------------ 3.11 2.16 2.63 2. 77
1952 ------------ 3.49 2.33 2.91 2. 77
1953 -3.69 2. 52 3.10 2. 82
1954 -.- 3.61 1.58 2.59 2.85
1955- - 3.70 2. 18 2.94 2.90
1956 - 4.20 3.31 3.75 2.99
1957 -4.62 3.81 4.21 3.13
1958-4.34 2.46 3.40 3. 25
1959 ------------ I 5.00 3.97 4.48 3. 42
1960 ..-----.- 5.16 3.85 4. 50 3.62
1961 - 4.97 2.97 3.97 3. 78
1962 - 5.00 3.26 4.13 3.93
1963 - 5.01 3. 55 4.28 4.04
1964- -.- 4.99 3.97 4.48 4.18
1965 -.--...--... 5.126 4.38 4.72 4.33

l Beginning 1959, series revised to exclude loans to nonbank financial institutions.
Source: Short-term rates: Economic Report of the President, January 1967, p. 272. Long-term rate: Moosy's Industrial

Manual, 1965, p. a21.

Chairman PROXMIRE. Thank you very much, Mr. Stockfisch.
The next witness is Prof. Morton Kamien, of the Graduate School

of Industrial Administration of Carnegie-Mellon University.
Go ahead, Professor Kamien.

STATEMENT OF MORTON KAMIEN, ASSOCIATE PROFESSOR OF
ECONOMICS, GRADUATE SCHOOL OF INDUSTRIAL ADMINIS-
TRATION, CARNEGIE-MELLON UNIVERSITY, PITTSBURGH, PA.

Xfr. kAMIEN. I have submitted at writtell statenllenst whItichl I wo tld
like to have put in the record.

Chairman PROXMIRE. Yes, indeed, that will be done.
Mr. KAMIEN. I wvill summarize it briefly now.
As Mr. Stockfisch has indicated, the choice of all interest rate

(litically affects the attractiveness of a Government p)roject. That is,
if the interest rate selected for discounting in a cost-betnefit analysis
is high, the project will look less attractive; if it is selected low, the
I)roject will look more attractive.

He has also stated the central issue; ntimely, w-hat is time 01)1)or-
tunity cost of taking funds out of the private sector and p)tting thent
into the pulblic sector.

Now, I think that to the extent there is disagreement anlilig econo-
mists about the proper rate of interest to use, that the disagreemeient
revolves around, what is the true reflection of op)portunity (osts. If
we had an idealized economy; that is, one in wvhic t all markets wvorked
perfectly this question wvouldn't arise. There Nvould be a single interest
rate, both in the private and in thle public sector. Obviotlsly, wve
would then just use that rate.

Unfortunately we do not have an idealized economy. And so we in
fact observe in the market a multiplicity of interest rates.

The question that arises is why? A part of the answer, although not
the complete answer, is due to the uncertainty of the outcome of
present actions in the future. That is to say, if I make an investment
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today I cannot be sure what the outcome of that investment will be
5 years from now, 2 years from now, or over whatever period I am con-
cerned with.

Now, we can distinguish two types of uncertainty. If I am the
lender of funds to someone else who is in fact doing the investing in the
actual project, the risk or uncertainty that I bear is that he may not
repay the interest on the loan, or he may not repay the loan itself.
The second type of uncertainty relates to the outcome of the project
itself.

If the success of the project that the borrower undertakes deter-
mines whether he pays me back or not, then he and I bear precisely
the same risk, or it is as if I were myself undertaking the project. On
the other hand, once he puts up collateral, he and I no longer bear
the same risk, for even if the project doesn't succeed, I will be repaid
something. That is the purpose of having collateral put up. Put an-
other way, if we take the same project and let General Motors under-
take it, it will be able to finance that project at a lower cost than a
small investor because its ability to repay the loan is better.

What this signifies is that much of the risk has, in terms of the lender,
little to do with the merit of the project per se, but more with the
ability of the borrower to repay. It is this difference in the borrower's
ability to repay which I think accounts for a multiplicity of interest
rates.

It might be possible to insure against the possibility that the bor-
rower will not repay. If you buy Government bonds you insure against
this. The risk of the project is diffused among all the taxpayers. The
Government will repay its loans short of national catastrophe, regard-
less of the outcome of the project because of its taxing power.

What this amounts to is that we have to try to establish the true
opportunity cost of a project and at the same time take into account
the uncertainties that are inherent in the project.

Mr. Stockfisch has espoused one point of view; namely, that you
take uncertainty into account-although I am slightly paraphrasing
what he has said-by looking at projects in the private sector which
appear to have the same riskiness, and seeing what kind of rate of
return they require, and then applying that rate of return to discount-
ing a Government project.

An alternative to this is to take the uncertainty of the project into
account in the estimation of the cost and benefits. That is to say, if
we undertake a project, several things may happen. We might enumer-
ate all the things that could happen, and associate with them the
likelihood of each event occurring.

We could then take a weighted sum of these outcomes, where the
weights would refer to the likelihood of occurrence of that event.
We would then have the most likely outcome or, in other words, the
most likely benefits to accrue from this project. Likewise we could do
the same with costs. In this way adjustment would be made for un-
certainty as to the -outcome of the project. The interest rate to be used,
then, in discounting would be the rate that the Government could
borrow, presently about 4Y2 to 5 percent.

Let me touch also upon the other issue that Mr. Stockfisch raised,
and which is dealt with in the written document; namely, the question
regarding the private rate of discount versus the social rate of discount.

If it is true that collectively we have different preferences regarding
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present sacrifice versus future benefits than we do individually-and
this is a question of fact-then the Government should, via monetary
and fiscal policy, drive down the overall rate of interest. For if col-
lectively we prefer future benefits more than we do individually,
then presumably we would prefer them regardless of their source,
whether they come from the private sector or from the public sector.
The argument then would be, of course, that we should not give
special treatment to Government projects, but should treat all
projects alike.

I likewise agree with Mr. Stockfisch that a before tax adjustment
in the interest rate be made, and then some adjustment be made
for inflation. The latter adjustment is called for because the nominal
rate at which the Government borrows partly reflects anticipations
of lenders as to the value of the dollar in the future.

I think that about covers my summary.
(The prepared statement of Mr. Kamien follows:)

PREPARED STATEMENT OF MORTON I. KAMIEN

INTEREST RATE GUIDELNES FOR FEDERAL DECISIONMAKING

The intention in this testimony is to present and appraise current thinking
among economists about the proper interest rate to be used for discounting future
benefits and costs of government projects. The choice of an interest rate for dis-
counting is a crucial part of the cost-benefit analyses of long term projects, since
the appraisal of a project is critically related to the interest rate used. If a rela-
tively high interest rate is used the project may look bad, while a relatively low
interest rate will make the project look good. Thus, the key questions posed are:

1. Is the appropriate rate of interest the one that the government must pay to
borrow or is it the interest rate that private enterprises must offer in order to
borrow?

2. Should the evaluation of present versus future benefits reflect individual
preferences or should it reflect collective preferences?

The discussion of interest rates will be confined to the context of these two
questions and a few closely related issues. No attention will be paid to the use of
the interest rate as an instrument for redistributing income or promoting full
employment.

While subsequent statements will be couched in monetary terms, dollars, it
should be constantly remembered that what is of concern is the allocation of real
resources-labor, land, and machines-between providing for the present and
providing for the future, and between private allocation and public allocation for
these needs. In other words, there is a twofold problem: (i) what portion of re-
sources that can provide present benefits should be sacrificed for future benefits,
and (ii) how should the resources devoted to provision of future benefits be divided
between the public and the private sector? These questions are simply restate-
ments, in terms of allocation of resources, of the questions posed above. The
manner in which these questions are actually resolved will determine the level of
satisfaction or well being that will be derived from our resources by both present
and future generations. The answers to these questions are directly related to the
choice of an interest rate. What is sought is that answer, and consequently that
interest rate, which will maximize the total satisfaction of both present and future
generations.

My own conclusion is that the appropriate rate of interest to be used in cost-
benefit analyses is the rate paid on newly issued long-term government bonds.
The maturity of the bond should correspond to the projected lifetime of the
project under consideration. Uncertainty regarding future benefits and costs of the
project should be reflected in the estimation of benefits and costs, not in the
discount rate. Furthermore, no special adjustment should be made ii the discount
rate used for evaluating government projects to take account of collective prefer-
ences regarding present sacrifice for future gain. However, adjustments should be
made in cost-benefit studies to take account of present tax structure. Again, this
should be done by calculating both benefits and costs after taxes rather than before
taxes. Finally, a downward adjustment in the nominal interest rate may be re-
quired to make up for anticipated future inflation.
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These conclusions, particularly in reference to the treatment of uncertainty,
call for careful scrutiny of cost-benefit studies. This may sometimes require
duplication, of the study, which can be very costly. Yet, relative to the amounts
of money being invested in the project, even a complete replication of a cost-
benefit analysis will appear cheap. Naturally, an independent agency would be
in the best position to scrutinize proposed government projects.

To make clear how these conclusions were reached, it is necessary to make a
few remarks regarding the formation of interest rates, the role of interest rates in
allocating real resources between present and future benefits and between the
public and private sectors, the nature and types of uncertainties that must be
taken into account, and the relationship between collective and individual prefer-
ences. The formation of interest rates will be dealt with first.

The explanation of how interest rates are formed usually begins in the context
of an idealized economy and then proceeds to a discussion of the real world. The
same route will be followed here.

As understood by economists, the interest rate results from the simultaneous
interaction of two factors: individuals' valuations of future benefits versus current
benefits (this is affected by individuals' wealth, age, and tastes, among other
things) and the physical possibilities for transforming resources into desired end
products. (This is affected by the present state of technology and the amount of
resources on hand, among other things). The resulting interest rate serves two
purposes: insofar as it reflects the desires of individuals regarding present sacrifice
for future gain, it makes the present and future benefits commensurable: insofar
as it reflects the productivity of existing resources, it provides a measure for com-
parison of alternative projects. Thus, at least in theory, this interest rate provides
the best answers to the questions posed. Investment, both private and public,
should be carried on up to a level beyond which further investment will not yield
a return equal to. the rate of interest. Pushing investment above this level will
violate the preferences of individuals for present over future benefits. Stopping
short of this point will mean that worthwhile investments will not be undertaken
and maximum satisfaction will not be achieved. As to the balance between pri-
vate and public investment, it follows that each should be pushed to the level at
which any further investment will not yield a return equal to the rate of interest.
This can be seen from the elementary notion that if at given levels of investment
the yield in the private sector is less than that in the public sector, then a with-
drawal of resources from the private sector and an addition of resources to the
public sector will raise the overall yield. Obviously, if the situation is reversed
then the opposite flow of resources is called for.

If the private sector is competitive, the forces of competition will insure that
the aforementioned level of investment is undertaken. Lack of competition,
naturally, may impede the attainment of this goal. The proper role for government
in that instance is to enhance competition through anti-trust legislation and its
other regulatory powers. The forces of competition, however, are not operative
in the public sector. While, in the private sector, entrepreneurs must bid against
each other in securing funds, and thereby command over productive resources,
the government can raise money, not only by selling securities, but by taxation
or even printing money. Indeed, the source of most government funds is taxes.
Consequently, there is a danger that the proper balance between private and
public investment will not be achieved. It is this concern that justified and calls
for the Planning-Programing-Budgeting approach to the undertaking of
government projects.

The above discussion of the formation of the interest rate is in substantial
agreement with the view of most, if not all, economists. It also relates to an ideal,
hypothetical economy. This economy is ideal because all the interacting parts
work perfectly, it is hypothetical because no such economy has ever been observed.
Thus, for example, while in the above discussion the existence of a single rate of
interest was implied, even a casual glimpse at reality reveals the simultaneous
presence of many different interest rates. Different rates are paid by savings
banks on deposits, by cities on municipal bonds, by the government on long-term
government bonds, by mutual funds, to mention only a few. It is the presence of a
multiplicity of interest rates that poses the dilemma, and consequent disagree-
ment among economists, about which interest rate to use in discounting govern-
ment projects. Clearly, if there were only one interest rate, as in the idealized
economy, this question would never arise.

Why is there a multiplicity of rates? The answer is, because there is uncertainty
about the future outcome of action taken today and this uncertainty cannot be
completely insured against. This answer deserves some clarification. What do we
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mean by uncertainty? Two types of uncertainty can be distinguished. The first
type is the lender's uncertainty regarding the borrower's ability and willingness
to pay the interest on the loan or even repay the principal. A consequence of this
type of uncertainty is that the borrower must put up collateral against a loan.
The more collateral the borrower can present, the lower will be the interest rate
on a given size loan to him, or the larger will be the amount he can borrow at the
given rate or both. It is essentially for this reason that a large corporation, say
United States Steel, can borrow at a lower rate of interest than the neighborhood
grocer or druggist. Put another way, the lender bears the risk of default.

The second type of uncertainty is borrower's uncertainty. It relates to the pay-
off from the project undertaken by the borrower. If a manufacturer decides to
introduce a new product, he cannot be sure that it will find a market of sufficient
size to generate a profit, or that a rival will not simultaneously introduce a superior
product. It is this type of uncertainty that prompts corporations to employ market
research staffs. In relation to government projects this type of uncertainty arises
in connection with the actual costs of the project and the magnitude and timing
of the benefits. Technological advances, which might permit the achievement of
the same results at lower cost, also cannot be foreseen perfectly. These are some
of the risks borne by the actual undertaker of a project, whether a small private
enterprise, a large one, or a government body. Of course, larger corporations with
better research staffs mav be more able to assess these uncertainties and perhaps
avoid some of them. Ford's experience with the Edsel, however, shows that even
large corporations can make mistakes.

How are the risks borne by the borrower and those borne by the lender related?
If the borrower's ability to repay the lender depends entirely on the outcome of
the specific project for which the money was borrowed, then the risks borne by the
borrower and lender, respectively, are identical. It is as if the lender were under-
taking the project himself. This is the case when a project is financed by the
personal savings of the individual undertaking the project. The lender can reduce
his risk by providing funds only to a large corporation whose ability to repay does
not rest solely on the success of a single project. Put another way he might choose
to lend only to a corporation which has several sources of revenue, so that the
likelihood of all of them drying up simultaneously is very small. In so doing, the
lender diffuses the risk of defa ult among many projects. Another way he may achieve
the same end is to spread out his loans among several alternatives of varying degrees
of riskiness. One purpose of mutual funds is to provide this option. Whichever
alternative he chooses, the lender's purpose is to insure against the possibility of
default.

To the extent that the lender cannot insure against the risk of default he will
demand a higher rate of interest than he would otherwise. The lender may be
unable to obtain this total insurance because it may be unavailable in general or
unavailable to him in particular. Two consequences stem from this phenomenon.
First, there will be a multiplicity of interest rates corresponding to different degrees
of uncertainty regarding the borrower's ability to repay. Second, borrowers will
be forced to undertake only those projects whose anticipated returns are high
enough to meet the interest payments as well as the repayment of the principal.

There is a way for the lender to completely avoid the risk of default, namely by
lending to the Federal Government. For the government, though perhaps no
more capable of predicting the outcome of a venture than a corporation, can
eliminate the risk of default through its power to tax. Short of national catastrophe,
the return on a government bond is absolutely certain.

However, the government, just like a corporation, must bear the risk of the
borrower. A corporation attempts to minimize this type of risk by looking at the
most likely outcome of a venture and not at the best possible outcome. Indeed, a
corporation may be even more conservative than this. It will scrutinize each new
project very carefully. For even if the corporation can avoid the consequences of
not paying the premiums or repaying the loan, its overall profitability will decline
if it undertakes an unsuccessful venture. It is well known that a corporation's
stockholders do not look favorably on a decline in profits.

The proper procedure for government to follow is the same, namely, incorpora-
tion of adjustments for uncertainty into its estimation of costs and benefits. It
should then use the interest rate on government bonds, of maturity equal to the
expected duration of the project, for discounting costs and benefits. If the govern-
ment does not take uncertainty into account, but naively relies on its taxing power
to repay the loan and interest, it will be misallocating resources. Moreover, if
taxpayers do not eventually see appreciable benefits from government projects,
then that government might find it difficult to remain in office.



While our earlier discussion relating to an idealized economy would find almost
unanimous agreement among economists, the latter discussion of the real world
and the prescriptions derived therefrom, would not. The disagreement among
economists revolves around the manner in which uncertainty should be taken into
account in cost-benefit analyses, and with some factual questions. The different
viewpoints can conveniently be categorized into three different schools of thought.

The first school of thought, to which I ascribe, is that uncertainty should be
handled in the estimation of future benefits and costs of the project. The advantage
of this approach is that it focuses attention on the appropriate type of uncertainty,
namely the uncertainty about the level at which the benefits will materialize.
The fact that the same level of security against default cannot be attained in the
private sector as in the public sector indicates either that capital markets are
imperfect, that insurance against default is too costly, or both. In either even-
tuality, it does not call for the government handicapping itself unnecessarily.
Moreover, the additional premium required above the interest on government
bonds by lenders to private enterprise reflects the lender's risk of default more
than the actual riskiness of the project.

The second school of thought argues that the riskiness of a government project
be compensated by discounting future costs and benefits by an interest rate that
would have to be paid by a private enterprise undertaking an equally risky
venture. Thus, proponents of this procedure nominate the rate of return on a
mutual fund, or on a private utility bond (if the government project is in the
utilities area), as possible candidates. The basis for this argument is that firms
will only undertake projects whose rate of return is high enough to cover the cost
of borrowing. Since the cost of borrowing is higher to business than to the Federal
Government, the possibility exists that firms will be undertaking projects with a
higher return than government projects. As mentioned earlier, this would imply
that a redistribution of productive resources from the public sector to the private
sector would increase the overall return of our productive resources. This fear is,
of course, legitimate. The fact that the government can borrow at a lower cost
than corporations does not give it license to undertake projects from which the
benefits are negligible or nonexistent. Indeed, the government must be especially
careful to avoid such temptations. However, it does not follow from these con-
siderations that the only way, or the best way, for the government to avoid this
possibility is to penalize itself by using a higher rate of interest or discount than
the rate at which it can borrow. As has been mentioned earlier, the difference
between the government's cost of borrowing and private cost reflects more of the
lender's risk of not being repaid than the actual uncertainty regarding the out-
come of the project. Moreover, the difference in interest rates is not an inherent
feature of a private enterprise economy. Instead, this difference mirrors our present
institutions and laws, (e.g. the 52% corporate profits tax). Methods could be
devised whereby a private firm could borrow at the same rate of interest as the
government.

The third school of thought contends that neither the interest rate the govern-
ment or a private enterprise must pay to borrow are appropriate for discounting
in cost-benefit analysis. The former rate is too low, this group argues, because
it does not take into account the uncertainties attached to the project. The latter
rate is too high because it reflects not only the lender's risk, or lack of total in-
surability, but also the discriminatory practices in the capital markets. The
latter contention is a question of fact, which can be resolved only by presentation
of empirical evidence. l have never found compelling evidence to deny or confirm
this allegation. This group, in any case, goes on to advocate that the source
of the funds used to finance a particular project, most often taxes, be traced
back to its origin, and the return on the alternative uses of these funds to be
calculated. The resulting rate of return should be used for discounting in cost
benefit analyses. The origin of the funds would be taxpayers in different income
brackets, and so the resultant rate of return would be an average of several rates.
The reasoning behind this proposal is very much the same as the basis for the
second school of thought, including the belief that discriminatory practices
exist in the capital markets on a large scale. As stated earlier, we do not know
how much discrimination actually exists, or how important a distortion it creates.
The question of fact is critical to this argument, as the adjustment procedure is
very difficult to carry out. It seems that further research into the workings of
the capital markets is required before this proposal can be seriously contemplated.

The discussion till now has been directed mainly toward answering the first
question posed at the beginning of this paper. The underlying issues were outlined
and several different proposals regarding the proper rate of interest to be used in
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cost-benefit analyses were presented and appraised. On that basis it was concluded
that the appropriate rate of interest was the rate on long-term government
bonds and that the uncertainty associated with the project be accounted for in
the estimation of future benefits and costs. In particular, what this means in
practice is that all possible eventualities relating to future benefits be considered.
The likelihood of each eventuality should then be estimated. The expected, or
most likely, benefits would be calculated by taking a weighted sum of the possible
outcomes, where each outcome is weighted by its probability of occurrence.
Further adjustments could be made to take account of the variability of the
most likely outcome, say by dividing the expected outcome by its variability.

Let us now turn briefly to the second question raised earlier. Some economists
argue that, even if the economy were of the idealized type described above, no
single interest rate determined by market forces would be the correct one to use for
discounting purposes. Recall that, in an idealized economy, the government and
private enterprises would have to pay exactly the same amount to borrow funds.
The reason it is inappropriate is that the market determined rate of interest reflects
the evaluation of present sacrifice for future gain of individuals acting indepen-d
ently of one another. If they were to act collectively, the argument continues, they
would place a higher value on future benefits, and a correspondingly lower value on
present sacrifice than when they act separately. The conclusion reached is that
account should be made of this by using a lower rate of interest than that on long-
term government bonds for discounting in cost-benefit analyses. Again, the valid-
ity of this argument rests on a question of fact, namely, the existence of a discrep-
ancy between our collective evaluation of present and future benefits and our
individual evaluations. The evidence is not yet conclusive, at this time. However,
even if this theory turns out to be true, it does not follow that a special lower rate
of interest should be used for government projects. If we value future benefits
collectively higher than we do individually, then this is so regardless of whether
the benefits derive from the private sector or the public sector. The appropriate

* policy for the government to follow in this eventuality is to lower the rate of inter-
est in both sectors of the economy, via expansive monetary and fiscal policy.

Before we conclude, two further issues deserve mention. The first pertains to
the fact that corporations usually do not finance projects entirely with borrowed
funds. A portion of a private project is financed out of equity capital. Because
tax laws treat equity and debt financing differently, a private corporation may
have to realize a higher before-tax return on a project than is needed to pay the
interest on the borrowed funds. The public sector is not affected by this circum-
stance. This gives rise to an additional possibility that the return on investments
may be higher in the private than in the public sector. Unless allowance is made
for the difference between before-tax and after-tax returns in evaluating govern-
ment projects, the overall yield on productive resources wir not be maximized.
The adjustment called for can be made either by raising the interest rate used
for discounting or by calculating benefits after taxes. The latter alternative seems
preferable, because it focuses attention on who the recipients of the benefits will
be. The after-tax adjustment of benefits and costs can then be made isi principle
in accordance with the tax brackets into which the beneficiaries fall.

A final point deals with the question of how to take account of inflation in
cost-benefit analyses. Since in a cost-benefit analysis costs and benefits are calcu-
lated in terms of current dollars, a corresponding adjustment should be made in
the discount rate. Put another way, the nominal interest rate that must be paid
on long-term government bonds partially reflects lenders' anticipations of the
future value of a dollar. To obtain the real rate, a downward revision of the
nominal discount rate is necessary. The precise manner in which this revision
should be made is a technical matter. Various techniques of forecasting the rate
of inflation are available; not all economists agree on a single best procedure.
Nevertheless, there is no disagreement in principal that some adjustment should
be made.

Chairman PROXMIRE. Thank you very much, Mr. Kamien.
And our last witness this morning is Prof. William Baumol of

Princeton University.
Dr. Baumol, we are delighted to have you. Congressman Rumsfeld,

the distinguished Republican Representative on this committee this
morning, is a fellow Princetonian. So that is most appropriate.
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STAT3ll3NT 0 VLHLLHAM llAUkE¢L, PE0F2ZSSO¢R 0F 13COZOLUCS,
?MZC3TO U1N3RB4T'Z

Mr. BAUMOL. I am always delighted to meet some of my com-
patriots.

And I am also delighted with the opportunity to appear before you.
I do not propose to follow verbatim my original statement.
Chairman PROXMIRE. Your original statment will be printed in

the record, then.
Mr. BAUMOL. Thank you very much.
May I proceed?
Chairman PROXMIRE. Yes, indeed.
Mr. BAUMOL. Despite their differences in detail, to me the preceding

witnesses have illustrated the essential unity of the economics pro-
fession on some of the pertinent practical issues.

In the evaluation of a proposed project there is a very great temp-
tation for its proponents to utilize a very low discount rate figure,
because in the benefit-cost calcualtion in which it is utilized, such a
low figure makes it easy to secure the project's approval.

Sue, a low rate may, for example, be arrived at on the basis of some
rule-of-thumb calculation that may, to illustrate, be an average of
coupon rates on bonds which, when issued, were of long duration.

Whatever their differences in the area, economists are, I think,
virtually unanimous in rejecting such a procedure.

The basis for that is essentially contained in the statements which
you have just heard, that is, economists in their anlaysis are unanimous
in the view that a discount rate should be determined exclusively on
the basis of opportunity cost.

What this means is that whenever one decides on a new project,
one must recognize that the resources with which to carry out that
project must be taken from elsewhere in the economy. This new
project is desirable if and only if the resources which it utilizes will
offer a greater return to society than they would have yielded had they
remained where they were originally.

If resources are employed in the construction of a dam or improve-
ment in our defense system, those resources must come from some
other place in the economy. Normally, they must be taken out of the
hands of consumers, or out of the hands of the business sector of the
economy, because those are the two places from which resources can
be derived.

Once one recognizes these two alternatives, it becomes a simple
matter at least to set a lower limit on the pertinent rate of discount.
That is to say, one can ask what would those resources have provided
to the economy had they been permitted to remain in the hands of
the corporations or the other types of firms which would have utilized
them, or had the resources remained in the hands of the consumers.

In the case of firms, the answer is essentially simple, for our present
purposes. While there are some differences in the profession, as has just
been brought out, or how precisely the yields of these resources are to
be evaluated, it is clear that the returns of resources in business firms
overall are easily above the bond rate of interest to be obtained on
Government securities.

So whatever is true, the bond rate of interest is at least a floor, a
lower limit on any reasonable estimate of the opportunity cost of
resources derived from the business sector of the economy.
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What about resources taken from consumers? There again we have
a very similar lower limit, and for reasons that are easily explained.

For a consumer it is not quite so clear what the opportunity cost
represents, because there is no discernible earning on resources
utilized by a consumer for his own purposes. And yet one can find out
what those earnings are by indirection. If a consumer chooses to invest
some portion of his funds in Government securities, it is clear that the
rate of return he gets for those funds for his own purposes must
approximate the rate of return which the Government securities
yield to him. Because if the rate of return from his own consumption
were lower than what he can get for Government securities, clearly it
would pay him to take even more of his money than he does and turn
it into Government securities.

That is to say, if by buying Government bonds he were to get, for
example, 5 percent, and he chooses to invest, say, $10,000 in Govern-
ment bonds, clearly the reason he does not invest $20,000 is because
that additional $10,000 in his private consumption is worth at least
as much to him as the 5 percent which the Government funds would
offer.

Similarly, a consumer who does not buy any Government bonds
if he does so after a considered judgment of the matter, must do so
because these resources are worth more to him than the illustrative
5 percent which the Government securities will yield.

We see, therefore, that botb in the business sector and in the con-
sumption sector, the rate of return yielded by resources must at the
very least be as high as the rate of return on Government securities.
And this means that whatever discount rate on utilizes, a discount rate
lower than the current yield on Government securities, I think, would
be rejected by the economics profession with virtual unanimity, not
as a matter of prejudice or preconception, but on the basis of the
analysis of the very logic of the process.

Now, what happens if one calculates a rate of discount on the basis
of coupon yields?

Coupon yields really have nothing to do with the rate of return
which an investor, a consumer, can obtain by the purchase of Govern-
ment securities. To take an extreme and fictitious illustration, suppose
the Government were to issue a $100 bond at a face value of $100,
which nominally offered a return of 1 percent. If those bonds on the
open market immediately fell to $20, while the coupon yield would
indeed be 1 percent, what, in fact, would be the case is that consumers
would be getting 5 percent on their money. It would be nonsense, it
would be a fiction to claim on that basis that the relevant discount
rate is 1 percent.

Of course, in practice the differences are not that extreme. But the
dangers in such a miscalculation are no less serious. And, in fact, if
one finds that discount rates are calculated not only on the basis of
coupon rates, but on the basis of coupon rate applying to a period of
15 years ago, so that many of these rates are at what is now a matter
of ancient history, a rate of perhaps 2j/ percent, what this constitutes
is an open invitation to a misuse of resources, because what it means
is that we are inviting the inauguration of projects which return,
perhaps, as little as 3 percent, and the devotion to that purpose of
resources which could be earning elsewhere in the economy a rate of
return considerably in excess of that amount.
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For similar reasons, we must agree that the pertinent bond rates
must be those for bonds corresponding in life to the duration of the
projects.

Long-lived projects must be evaluated in terms of long-term bonds.
But long-term bonds are not bonds that were long term at the date
they were issued. A security which was issued for 20 years and has
2 months to run is not a 20-year bond, it is a 2-month bond, because
its purchaser gets his money back not 20 years later, but 2 months
in the future.

That means that if one is to take one's discount rate calculation on
the basis of an averaging of long-term rates of interest, then the
pertinent average must be based not on the rate of return on bonds
which are long term when originally issued, but on the basis of bonds
which still have a long time to run today.

Thus, coupon rate and original life of bonds are completely irrele-
vant to the calculation of a rational rate of discount. If they lead to a
discount rate figure in the vicinity of 3 or 3Y1 percent, they constitute
an open invitation to a wasteful use of society's resources. They will
take resources from uses where their yields are far higher and transfer
them to employments providing much smaller benefits.

This is surely a curious distortion of any benefit-cost criteria.
Thank you very much.
(The prepared statement of Mr. Baumol is as follows:)

PREPARED STATEMENT OF WILLIAM J. BAUMOL

ON THE APPROPRIATE DISCOUNT RATE FOR EVALUATION OF PUBLIC PROJECTS

1. SIGNIFICANCE OF THE DISCOUNT RATE

It is generally recognized that the discount rate is a critical datum for the
evaluation of any proposed government project. Even where there is little basic
disagreement about the investment's prospective costs and benefits the choice of
discount rate figure may make the difference between acceptance and rejection.
A project which seems to yield substantial net benefits when evaluated at a
3 percent rate may well appear extremely wasteful if the rate is 5 percent.

Yet despite the critical nature of this parameter, in some calculations it is
assigned a value almost cavalierly, with little attempt to show that the selected
figure is not chosen arbitrarily and capriciously. In part this occurs because the
choice of discount rate is a rather technical matter of economic analysis and it is
not widely understood among nonspecialists. As a result, custom and convention.
become substitutes for careful analysis, and one sometimes encounters discount
figures in cost-benefit calculations whose sole justification seems to be that
similar figures were used in the past. Of course that can never be an acceptable
argument, first because the earlier figure may have had as little justification as
the one presently employed and, second, because changing circumstances produce
modifications in the appropriate value of the discount rate, as will be shown below.

At stake in the choice of an acceptable discount rate is no less than the alloca-
tion of resources between the private and the public sectors of the economy.
The discount rate, by indicating what government projects should be under-
taken, can determine the proportion of the economy's activity that is operated
by governmental agencies, and hence, the proportion that remains in the hands
of private enterprise. With so much at issue it is well worth the effort to explore
in some detail the principles that should be employed in arriving at a discount
figure, and the rationale that underlies those principles. This paper undertakes
to describe these principles extensively and carefully without heavy reliance on
the jargon of technical economics.

2. THE BASIC CRITERION: OPPORTUNITY COST

The role of the discount rate as arbiter of the allocation of resources between
private and public enterprise is critical. It serves to explain the grounds for our
concern with the subject. This observation also proves to be the key to the
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principles which underly the choice of an acceptable discount figure. The right
discount rate becomes that number which indicates correctly when resources
should be transferred from one sector to another.

More specifically, suppose one is considering the construction of a dam which
will employ z manhours of labor, y tons of cement and z kilowatt hours of elec-
tricity. In an economy in which the level of employment is high, if those resources
are made available to the government they must be transferred out of the private
sector. Just as in the guns vs. butter case, each item added to the public sector
involves some corresponding reduction in the volume of resources in private
hands.'

We may now establish a rather obvious criterion to test the desirability of the
proposed resource transfer. If the resources in question produce a rate of return
in the private sector which society evaluates at r percent, then the resources
should be transferred to the public project if that project yields a return greater
than r percent. They should be left in private hands if their potential earnings in
the proposed government investment is less than r percent. The logic of this
criterion is self evident. It states no more than the minimal dictate of efficiency:
Never take resources out of a use where they bring in (say) 9 percent in order
to utilize them in a manner which yields only 6 percent!

The standard that has just been described is the concept economists call
opportunity cost. (This is the only bit of jargon in which we shall indulge ourselves).
We have stated, in effect, that the proper standard on which to judge the desira-
bility of a governmental project, from the point of view of the general welfare,
is the value of the opportunities which the private sector must pass by when the
resources are withdrawn from that sector. A government project is desirable if
and only if the value of the net benefits which it promises exceeds the cost of the
lost productive opportunities which that investment causes

We are now in a position to define the standards for a correct discount rate
figure to be used in evaluating government projects. The correct discount rate is
the percentage rate of return that the resources utilized would otherwise provide in the
private sector. That is, the correct discount rate is the opportunity cost potential
rate of return on the resources that would be utilized by the project. An example
will readily show why this must be so. Suppose these resources are capable of
returning our hypothetical 9 percent in the private sector. Consider three proposed
government projects: Project A which offers an average rate of return of 12 percent,
Project B whose expected return is 9 percent and Project C whose anticipated
yield is 7 percent. It should be obvious that if we discount the returns of Project
C at the opportunity rate of 9 percent we will end up with a negative net present
value figure (i.e., seven percent discounted at 9 percent comes out to less than
the principal invested). If we discount Project B's expected returns at 9 percent
we will obtain a zero figure for the present value of net benefits (the returns will
just cover the cost of the investment). Only project A when discounted at 9 percent
will receive a positive net benefit figure. Thus the discount rate calculated at the
opportunity rate works just as it should: it passes projects whose yield is greater
than its resources could earn in the private sector and turns down projects whose
benefits are not equal to the earnings the resources could provide in private hands.

The same illustration also shows immediately how an incorrect choice of discount
figure-one not equal to the opportunity rate-can result in decisions harmful to
the general welfare. For example, consider two extreme possibilities in terms of
our hypothetical figures-a discount rate that is much too high (say, 15 percent)
and one that is much too low (say, 5 percent). At the excessive 15 percent figure
the usual cost-benefit criterion would reject all three projects, even Project A.
The government would then fail to undertake an investment that clearly repre-
sents an efficient use of society's resources. On the other hand, a 5 percent discount
rate would, on a cost-benefit criterion, lead to the construction of all three proj-
ects. Thus even investment C would be undertaken even though it uses resources
that should better be left in private hands. For it takes resources from employ-
ments in which they return 9 percent and puts them into an occupation in which
they bring in only 7 percent, a palpable two percent net loss to the community.

The upshot is perfectly clear. Any discount rate that is clearly above or clearly
below the opportunity cost rate is indefensible because either of these will lead to
decisions that reduce the general welfare. We must turn therefore to an investiga-
tion of the opportunity cost rate of resources, for once we have determined this

I On the other hand, if any resources used by the government project would otherwise be totally un-
employed, now and in the future, their use ovbiously incurs no opportunity cost in the private sector.
In an economy such as that of the United lStates since World War II employment of resources has usually
been so high that this consideration is quite irrelevant to the facts of the matter.



we will have the requisite information for the choice of discount rate to be used in
the evaluation of government projects.

3. THE OPPORTUNITY COST OF CONSUMER RESOURCES

When a government project withdraws resources from the private sector it
must take them either from consumers or from business firms. A bag of cement
used in constructing a dam might otherwise have been used to build a factory or
in paving Sam Jones' driveway. The two sources need not always incur equal
opportunity costs and they will therefore have to be examined sparately. It will
be seen presently that the opportunity cost of resources withdrawn from industry
is relatively easy to explain and so, to get the more difficult matter out of the way
first, we begin with the opportunity cost of cons imer resources.

Since consumers' goods do not provide a rate of return that is measurable directly
it is necessary to find some indirect means by which the opportunity cost can be
inferred. Fortunately there is a straightforward way in which this can be done.
When a consumer voluntarily purchases a bond which returns, say, 6 percent, he is
indicating that this rate of return compensates him for giving up a dollar's worth of
present consumption and hence deferring the consumption to the future. Put
another way, if this consumption were worth more than 6 percent to him he would
not buy the bond, while if the consumption were worth less than 6 percent to him
he would purchase more bonds than he does. Thus without any conscious calcula-
tion on his part a consumer's security purchases reveal something about the rate
of return his present consumption is worth to him-the opportunity cost incurred
when a dollar's worth of consumption goods is prevented from going to him and is
transferred to a government investment project. We can learn about this op-
portunity cost by observing the consumer's behavior exactly as in the physical
sciences one learns about pressure, temperature, etc., by observation of items
which themselves have knowledge of these magnitudes.

What about consumers who do not buy any bonds? It follows from the preceding
discussion that their opportunity cost must be at least as high and probably
higher than it is for bonds purchasers. To a man who chooses not to purchase
bonds at 6 percent, the consumption for which he uses his money must by defini-
tion be worth more than 6 percent. This is no less true for a man who fails to
purchase bonds because "he cannot afford them". That phrase merely implies
that his consumption dollar means a great deal to him-perhaps even survival
itself, and is therefore certainly more valuable than 6 percent.

We may summarize by saying that the opportunity cost of present consump-
tion to non-bondholders must be at least as great as the figure for bondholders
and that to bondholders the opportunity cost of consumption is indicated by the
rate of return on their bondhol dings.

Here we are referring to the net rate of return after making allowance for risk.
An 8 percent rate of return on a highly risky bond may be no greater than a 6
percent rate of return on a safe security because the additional two percent of
the more speculative bond simply compensates the purchaser for the added risk
it requires him to undertake. That two percent "risk premium" is therefore only
a payment for the risk involved in holding an unsafe security and has nothing
to do with the basic opportunity cost of deferred consumption which is incurred
when resources are transferred from the consumer to the government. The
criterion of bondholder's opportunity cost therefore is the rate of return on a
riskless bond. For all practical purposes a government bond can be considered to
be such a riskless security.

Moreover, what is relevant for this purpose is not the rate of return on short-
term securities but the yield of long-term bonds. When cement is put into a dam
that is expected to last for 50 years, these resources are taken out of the hands of
consumers for such a long period, and the opportunity cost is the rate of return con-
sumers expect when they voluntarily give up resources for a similar period, i.e.,
when they acquire long-term bonds.

We can now readily draw our conclusion about the opportunity cost of resources
derived from consumers. Since in recent years government bonds with longer
maturities hav'e been returning between 4.75 and 5 percent one can be certain that
the opportunity cost rate for consumers is at no lower than the smaller of these
figures. For bondholders it may be taken to be somewhere in the 4.75 to 5 percent
range while for individuals who do not purchase bonds deprivation of resources
will incur an even higher opportunity cost. Hence on resources obtained from con-
sumers there is no reason to utilize any discount rate lower than approximately
4.75 percent.



155

4. THE DISCOUNT RATE ON RESOURCES FROM THE BUSINESS SECTOR

Next we consider the opportunity cost of resources derived from business firms.
Recent hearings on rate of return to various public utilities have suggested clearly
that these are expected to provide a rate of return ranging from perhaps 5% to 8%
percent after tazes. That is, the productivity of resources used by such companies
is sufficient to return this much to company stockholders. Even those who have
argued before the regulatory commissions for relatively low profit ceilings for such
companies have not proposed that earnings be driven below this range. But with
a corporation tax rate in the vicinity of 50 percent, in order to return say 6 percent
to stockholders, the company must produce a product for which consumers are
willing to pay approximately 12 percent! That is, one can state with some confi-
dence that the resources used by firms in the private sector characteristically
produce returns in terms of value of output ranging from 11 to 17 percent. There
is no need to enter here into the discussion of the proportion of this amount that
should be ignored because of risk. The indisputable fact is that on any criterion
the rate of return on resources transferred from business firms to government
projects, i.e., their opportunity cost rate, is well in excess of the 4.75 to 5 percent
that constitutes the minimum discount figure applicable to resources transferred
from consumers to government projects. 2

The upshot of the discussion is clear. No absolute and final figure has been
suggested for the appropriate discount rate on government projects. However,
it has been shown that on any standards, a figure below 4.75 percent is certainly
too low and will lead to the wasteful transfer of resources from the private to
the public sectors. For we have seen that for some resources (those transferred
from consumer bondholders) the opportunity cost rate is at least 4.75 percent,
while on resources which are kept from non-bondholding consumers or from
business firms the opportunity cost is higher-probably in many cases by a
considerable amount.

5. CHANGES IN RATES ON GOVERNMENT BONDS

This completes the basic analysis of the determination of the appropriate
rate of discount for use in a cost-benefit evaluation of government projects
However, a number of misconceptions have sometimes arisen in this area and it
is therefore desirable to face up to them squarely. The next few sections address
themselves to issues of this variety.

Thus, the preceding discussion may give rise to misunderstanding about the
consequences of changes in the rates of interest which the federal government
chooses to offer on its securities. Suppose the rate of interest on long-term bonds
is initially five percent and the government decides to issue some bonds bearing a
coupon of 4.5 percent. One may be tempted to question whether this automatically
affects the desirability of a proposed government project. The answer is that this
change by itself will have no such effect. For the real rate of return on government
bonds is not necessarily equal to its coupon rate-the nominal percentage pay-
ment which the treasury decides to assign to them; rather the real rate of return
will be determined by the opportunity cost of money to bond purchasers. Suppose,
for example, that the opportunity rate to consumers were 5 percent (and to take a
ridiculous example for the sake of ease of arithmetic) the treasury decided to issue
(perpetual) bonds offering only 2%4 percent. The consequences would follow almost
at once. Bonds with a face value of $100 could be sold for a market price of only
$50 because no one would be willing to pay more for them.3 And at that price the

2 A few remarks on the issue of risk may, however, be illuminating. It is true that in many firms new
investments are highly risky-we cannot anticipate what future demands for their outputs will be. On the
other hand, a government investment is also risky. For example, many abandoned canals were no doubt
built in the anticipation that their use would continue much longer than it did in fact. Thus it cannot be
argued that, e.g., a 9 percent return on a government project is perhaps the equivalent of a 15 percent return
on a corporate investment, because both of them are subject to considerable risk. The treatment of risk has
been the subject of considerable discussion by economists. Some highly reputable economists (e.g., Prof.
P. A. Samuelson of the Mass. Institute of Technology and Pro. Kenneth Arrow of Stanford University)
have argued that because there are so many investment projects undertaken In the economy overall they
incur no risk on the same statistical principle (the law of large numbers) which largely eliminates the risk
of life insurance companies who do not know when any individual policyholder is going to die. In any event
it is quite certain that no economist of any substantial reputation, whatever his views of the risk issue in the
calculation of the opportunity cost of resources transferred from private firms, would argue that this oppor-
tunity cost rate Is below 4.75 percent.

I An obvious exception is represented by the case of "E" and "H" bonds whose prices are fixed and yet
continue to be sold when market rates of interest rise. However, the purchasers of these bonds are small
investors who are not always fully informed of the alternative investment opportunities available to them
and whole bond purchases are in part a response to patriotic appeals. The terms on which these securities
are bought are therefore only distantly related to the opportunity cost of consumer resources.
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investor who put $100 into government bonds would obtain two bonds of face
value of $100 for his money, bonds that would return to him $2.50 each, so that
on his investment he would still obtain 5 percent. Hence the treasury decision to
issue 2% percent bonds would not in the slightest way change the fact that the
effective yield on government bonds (and hence the opportunity cost of resources
drawn from bondholding consumers) is 5 percent.

While the numbers in the preceding illustration are exaggerated, the situation
it describes is very real. The effective yield on government bonds if often quite
different from their nominal return. That is precisely what goes on whenever
the price of such a security changes-its effective yield is affected by the mar-
ket and investors' valuation of their money, even though the rate of return
promised by the face value of the bond does not change.

It is true that the government can change the real rates of yields on bonds.
It does so when it goes from an easy money policy to one involving tight money.
But this it must accomplish through the use of much more powerful measures
that do influence the opportunity cost of money itself.

Only by influencing GNP, or the supply of money or the supply of bonds, all
of which affect the valuation which consumers place on their money, can the
government institute a change in the real yields of its securities and really make
it stick. Thus, when government policy does succeed in producing a change in
the effective bond rate, the new bond rate does become a valid indicator of the
correct rate of discount on government projects.

6. CALCULATION OF THE BATE OF RETURN ON LONG-TERM BONDS

The discussion of the preceding section has some clear implications about
the manner on which the long-run bond rate of return should be calculated if
it is to be used for the process of evaluation of the discount rate on government
projects. There are two basic rules both fundamental and inviolable:

1. The rate of discount should utilize in its calculation the market yield on govern-
ment bonds not their fictitious coupon rate of return. Consider again our previous
example: a bond issue nominally designed to offer a (perpetual) return of 2y
percent (it yields a return of $2.50 and bears a face value of $100). If the market
price of that bond falls to $50 the effective market rate will be five and not 2Y2
percent and it would be absurd to call the rate of interest anything but five
percent.4

2. Suppose, for the sake of illustration, it is decided to call bonds "long term"
only if the period they involve is in excess of ten years. Then if a bond was origi-
nally issued for twenty years but currently has only one year left before it reaches
maturity it must be considered a short-term (one year) bond and its interest rate
must not be used in calculating an average rate of interest on long-term securities.
The reason for this rule should be clear on a moment's reflection. If I hold a bond
which matures in one year, it makes no difference to me today whether it was
originally issued for one or twenty or one hundred years. What is of importance
to me (except as a matter of historical curiosity) is that the bond will return
to me its face value in one year and pay me a certain amount in interest in the
meantime. For precisely that reason the market prices of new one year bonds
and of 20 year bonds with one year to run would behave in precisely the same
way provided their terms were the same-they would be priced to produce an
identical effective rate of interest rate (yield to maturity), and hence both their
interest rates would be short-term rates, irrelevant for the calculation of a long-
term discount rate.

If it is true then, as I have been informed, that the rate of discount currently
utilized in some cost-benefit calculations is obtained by averaging the coupon
rates on all securities whose original maturities was in excess of 15 years one can
only comment that the resulting figure has absolutely no relevance for the ap-
propriate discount rate on public projects.

7. SUBSIDY FOR TEE FUTURE?

Despite the firm economic grounds for our basic conclusion that there is no
justification for a discount rate below the rate of interest on long-term government

4 This calculation and that in the previous section are somewhat oversimplified for purposes of exposition.
The arithmetic is precisely accurate only for a perpetual bond such as the British consols in which no re-
payment of the principal is ever contemplated. If a bond matures in, say, 20 years the drop in current price
does not affect its redemption value and this complicates the arithmetic slightly. The figure that is required
in this case is what is called the yield to maturity which takes into account the present value of the amount
the holder will receive when the security matures as well as the Interest payments he receives in the interim.
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bonds, there may remain some who are tempted to argue for low rates of discount
on what may be described as sentimental grounds. Such a view might rest its case
on an appeal to the prospects for the nation's future-the argument that increased
investment today is a contribution to the nation's welfare tomorrow. It would
appear that this purpose can be served by a lower discount rate which would lead
to approval of a larger number of governmental investment projects. The greater
the number of investment projects that are put into effect the greater is the con-
tribution to the nation's posterity.

Though such a position is likely to have considerable superficial appeal it can
readily be shown to rest on a number of fallacies. First of all, there is no basis for
the presumption that a transfer of resources from the private to the public sector
will necessarily produce a net increase in the amount of investment undertaken by
the economy. The increase in the amount of governmental capital construction
is very likely to be offset, at least in part, by a decline in private investments in
plant and equipment.

Surely, if the nation's investment for the future is considered to be inadequate
the appropriate remedy is to institute simultaneous inducements to both private
and public capital formations As we have seen, an arbitrarily low discount rate
on public projects certainly is not the instrument for that purpose. While it en-
courages government projects it discourages private investment by drawing re-
sources away from industry and by providing disparate assistance to the com-
petitors of those private firms who rely on no help from the government sector.
Moreover, such arbitrarily low discount rates on public projects introduce serious
inefficiencies into the investment process, by causing the withdrawal of resources
from areas of use in which their yield is high and leading to their transfer to
areas in which their return is low. This is a most peculiar way to encourage more
effective investment for the future !

In any event, those who maintain that there is inadequate provision for the
future draw incorrect general inferences from irrelevant particular cases. It is
difficult to dispute the valid conservationist argument that the destruction of
irreplaceable natural resources does indeed impose a heavy cost on our posterity.
The destruction of a portion of a canyon, the extinction of a species of wildlife,
the erosion of the soil all are matters of serious concern because once done they
cannot be undone, and this is precisely the legitimate ground on which conserva-
tionists urge increased care in avoiding depletion of our natural resources.

But it is not legitimate to jump from the valid point that one generation has
no right to use up wastefully the resources that cannot be replaced by its succes-
sors, to the groundless conclusion that each generation is constrained to engage in
overall efforts to support its posterity beyond the level that is indicated by the
free market. For that is precisely what is involved in a program of low discount
rates or any other program of special inducements to investment. Any of these
are, effectively, programs of subsidy in which society is committed to provide
special assistance to governmental and other investment projects. And it is a
commonplace of economic analysis that any act of real investment constitutes
the transfer of resources from the present to the future. The construction of a
durable dam amounts to the tying up of resources many of whose benefits will
only become available to the community many years in the future.

The basic issue, then, is whether it is desirable to subsidize in this way the
commitment to the future of resources which could otherwise serve society today.
Considerable real investment is provided by the workings of free enterprise
together with the program of government projects which can pass the standard
cost-benefit test utilizing the discount rate that has already been described. Is
there any justification for a program of subsidies designed to produce an even
greater overall commitment of resources to the future?

A little thought shows that the grounds for such a program are highly tenuous
at best. Our economy is characterized by a long run rate of growth of GNP of
the order of 3 to 4 percent per year, compounded, and in recent years the growth
rate has been even greater. Per capita income has risen persistently throughout
our history and there is every reason to expect the rise to continue. We are there-
fore wealthier than our predecessors and it can quite safely be predicted that our

'Tbere are of course Important cases where it is considered socially desirable to stimulate governmenta-
output of goods and services which cannot be provided effectively by the private sector. Education, eliml
ination of pollution and national defense are all services whose supply, it is generally felt, should not be
left exclusively in the hands of the private sector. In such cases government subsidy and, In some cases
complete governmental financing, is entirely appropriate. But this does not justify a particularly low dig-
count rate on the government projects whic woul distort the allocation of resources between short-and
long-term investment. If we need more expenditure on education now-better books and better teachers-
a reduction in the discount rate would not provide them. It would only stimulate the construction ofdurable
school buildings, the long-term investment portion of educational expenditure.
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successors will be richer than we. In effect, then, the artificial subsidization of a
program of added investment amounts to an inducement for the transfer of addi-
tional resources from the poor to the rich. It would take inputs whose product
would be available for consumption today and makc them available tomorrow
when the supply of consumer goods is likely to be so much more abundant than
it is at present.

We see that there is no basis for the inference that because society should avoid
the vandalism involved in the spoilation of irreplaceable resources, it should also
subsidize the increased provision of resources of all sorts to future generations
who are, even without this, so likely to be wealthier than we.

To summarize, there is no basis in terms of the welfare of society for a level of
discount rate on government projects below the opportunity cost rate. A decision
to utilize a low discount rate will, as we have seen, lead to three unfortunate
consequences, all of them inimical to the welfare of the community.

First, insofar as it produces a net increase in investment by the economy, it
will transfer resources from present consumption to future consumption even
though future consumers are likely to be better supplied than those of today.
Second, since such a low discount rate provides encouragement only to govern-
ment investment, it will lead to the transfer of resources from the private to the
public sectors of the economy and hence, very likely to a decrease in the level of
investment undertaken by private enterprise as a whole. Third, and this is the
most immediate issue, a low discount rate on government projects must lead to
wasteful employment of these resources-it must induce their transfer from sectors
of the economy in which their yield is high to other sectors in which their return
is low, for that is precisely what is implied by a discount figure below the oppor-
tunity cost rate.

8. CONCLUDING COMMENTS: THE CONSENSUS OF PROFESSIONAL ECONOMISTS

The determination of the rate of discount is too important a matter to be left
to casual calculation or the fortuitous practices that have developed over time.
The literature of economics agrees both on the importance of a correct choice of
discount rate and on the basic criterion which should be used in its determination.
The logic of the issue dictates that opportunity cost is the relevant criterion and
this conclusion is universally accepted by the profession.

It would, however, be misleading to pretend that economists are in complete
agreement as to the precise magnitude this requires for the discount rate. Differ-
ences relating to the role of risk, the proportion of the relevant resources derived
from consumers and from other business firms and other similar matters have
led to divergences in the estimates of the appropriate discount rate figure. Pre-
cisely for that reason this paper has made no attempt to provide any single
figure which purports to represent a uniquely correct rate of discount for govern-
ment projects. A public forum has no special interest in the views of any single
witness unless they have behind them the full weight of professional judgment
and analysis.

But the writings of the leading authorities in the field do confirm the basic
contention of this report, that there is no justification for the use in present
circumstances of any discount figure significantly lower than 4.75 percent. By
and large discussion in the literature centers about the amount by which the
correct discount rate exceeds this order of magnitude. The reason is straight-
forward. We have seen that 4.75 percent is the lowest opportunity cost rate for
any group from whom resources might be transferred to a government project.
All that remains as a matter for further investigation is the proportion of these
resources that would be drawn from other groups whose opportunity cost rate
is higher. If, for example, the bulk of such resources is normally transferred from
the corporate sector where they can earn far more than 4.75 percent it is obvious
that a discount rate substantially higher than this figure would be required.

There can also be no doubt that no well-known economist would see any merit
in a long-term discount rate on government projects obtained by averamg
coupon rates on securities having more than 15 years to run at time of issue. or
it is generally agreed among economists that it is the effective market yield and
not the coupon rate than has any relevance for consumer's discount rates, and
it is also agreed that a security with six months to run is a short-term security
whether it was originally issued for 9 months or 90 years.

Therefore, while there is not complete unanimity among economists on the
precise number that should be used in discounting it would be misleading to
infer that there is any disagreement on the basic point at issue. The profession
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speaks with one voice in asserting that a discount figure of 3.5 or 4 percent is
too low in present circumstances, and warns us clearly of the misallocation of
resources and inefficiencies that are likely to result from the use of such unjusti-
fiable figures.

Chairman PROXMIRE. Thank you, gentlemen, for what I think is a
fascinating analysis of something that has involved an enormous
amount of Government spending.

I want to get around, as soon as we can, to how this applies to plan-
ning, programing, budgeting systems.

But before I do that, I would like to start with you, Dr. Baumol,
and your last point.

You say that economists agree throughout the profession-and I
would like Mr. Kamien and Mr. Stockfisch to comment on this, too,
if there is any disagreement all all-that 4.75 is the minimum level of
interest that should be applied, say, in reclamation projects, in deter-
mining and discounting future benefits, and in determining the cost?

Mr. BAUMOL. No. The specific interest rate figure is an inference. I
have not spoken to economists as a group and said, "Would you pick
4.68 or 4.75?"

The basis for my inference is a simple one. I know of no economist
who would argue for a rate below current long-term yields.

Speaking to a number of economists who specialize in the area, I
have gotten no one of them to come up with a figure lower than 4.75.

Chairman PROXMIRE. What is the present rate that is used now by
the Department of the Interior? You say 3Y8 to 3Y2, Dr. Stockfisch?

Mr. STOCKFISCH. I understand it is in that neighborhood.
Mr. BAUMOL. It is 3Y8, so I am informed.
Chairman PROXMIRE. What this means, then, is that if you are

discounting future benefits at 3Y8, you enormously exaggerate the
benefits the first 50 years, and in a hundred more years it is still further
exaggerated. You could have a 2 to 1, or even a 2½2-to-1 cost-benefit
ratio, which actually would be far below unity if you used the 4.75,
for instance, and you could make an argument perhaps that in some
cases it ought to be more than 4.75. And 4.75 is the minimum you say
the profession would agree to.

Mr. BAUMOL. Yes.
Chairman PROXMIRE. Is this your view, too, Mr. Kamien?
Mr. KAMIEN. Yes. Except that I would not like to have a figure

pinpointed now-that is to say, a year from now that figure might be
higher.

Chairman PROXMIRE. I understand. But what you are talking
about is the current yield. In other words, the Government now makes
a judgment as to whether or not, in view of the way the market views
investments, the 4.75-let's assume that this is their judgment-
under these circumstances we should use this in determining whether
or not we should go ahead with the reclamation projects or various
enormously expensive projects that we are engage in.

Mr. KAMIEN. Yes, I agree.
Chairman PROXMIRE. Dr. Stockfisch.
Mr. STOCKFISCH. Just to make the record clear, I would say that the

rate should be a minimum of at least 10 percent, and more likely
closer to 15 percent.

Chairman PROXMIRE. That means we can just forget about the
reclamation projects for a while.
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Mr. STOCKFISCH. Yes, sir. If one wants to measure the opportunity
cost on investment, the evidence seems to indicate that in most large
industries, indeed, in many small ones, management does not under-
take a project until it has a prospect of yielding about 20 percent
before taxes. Now, in the regulated industries, it is somewhat lower
than that. But any examination of average rates of return indicate
that it is in this neighborhood.

So you can indeed forget a lot of these projects.
Chairman PROXMIRE. Yes. But don't you place any reliance on the

very interesting distinction that Mr. Kamien made when he talked
about the difference in interest in the first place, where you have a
small business borrower with no collateral, without any experience,
on the one hand, where the risk is great, and where the return would
have to be correspondingly greater; and then, No. 2, if the small
business borrower has collateral; and, No. 3, where you have a very
large business, like General Motors; and, No. 4, where you have a
local government involved; and, No. 5, where you have the Federal
Government involved, where you have virtually no risk, but you have
a discount factor in terms of the present value of a future dollar.

Mr. STOCKFISCH. Do you wish me to address that question?
Chairman PROXMIRE. Yes.
Mr. STOCKFISCH. I have a somewhat different approach to the risk

problem that others do, I think. I would say that the revealed rates
of return in the private sector of the economy, to the extent that they
are in the neighborhood of 10 to 15 percent, are what they are-it is
essentially a behavioristic measure. That return constitutes a reward
for risks taken, for not consuming, for a lot of things. We don't try to
differentiate in a person's wage how much is a reward for bearing some
sort of risk, or whether he dislikes working, or whatever it might be.
I would simply assert, just as a fact, the amount of capital resources
in our economy relative to our technology, and labor supply, is such
that when an increment of investment is made in the economy on
some sort of spreadout basis, it averages about 10 to 15 percent.

Some investments are sheer flops; others yield maybe as much as
100 percent. And some average of this overall revealed behavior is a
measure of the opportunity rate of return.

Now, private investors figure out all sorts of ways to separate out
between themselves the risk element of it. The bondholder is as much
an investor in the utility corporation as a stockholder is. But he just
happens to be an investor that has a preference for avoiding risk
whereas the stockholder has a stronger preference for taking it.

But it all sort of washes out. So that in a broad sense, this rate of
return that I mentioned seems to be the rate. And that is the oppor-
tunity cost of displaced resources, which is what we are after.

Chairman PROXMIRE. You would not go down below 10 percent,
and probably you think that 15 percent is close to the

Mr. STOCKFISCH. The latter number is perhaps on the high side,
but I would be quite happy to settle for 10 percent. In fact, when
you get above 10 percent, the difference in long-lived projects, and
how they would be valued, becomes rather slight.

Chairman PROXMIRE. Does it shake you at all that this would
probably terminate the Government investment reclamation projects?

Mr. STOCKFISCH. No, sir; not one bit. I think we probably are
investing relatively too much in water.
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Chairman PROXMIRE. Not relatively too much. This would just
end it, wouldn't it? I don't know of any project that would have the
kind of a benefit-cost ratio with 3s, which would suggest that they
would be probably better than a unit cost-benefit ratio if it is 15
percent. Maybe there are some, but they are very few.

Mr. STOCKFISCH. I have not looked at water. And I might add, if
there were more rational pricing of water, there might be.

Chairman PROXMIRE. I am not arguing with you, because, in
general, I agree. I think we have enormously wasted Federal funds
in going into this program. And I am very encouraged to see this
unanimity of view among professional economists who have no ax
to grind, and are trying to do this on the basis of the most scholarly
and objective approach they can get.

What do you suggest we can do to bring this to the attention
of the Congress in an effective way? Has the American Economic
Association, or any group in the American Economic Association,
or any group of specialists who are particularly conversant in this
area, made any kind of assertion or declaration in any way that we
can organize this to bring this to the attention of the Congress?

Of course, there is an enormous pressure on Congress to go ahead
with these projects. The Congressmen and Senators from these
States have this as a mission, and they are dedicated to it, and they
are very effective.

And the Presidents, of course, are concerned about this kind of
thing, too. These States have electoral votes that are involved.
So that we ought to have some way to view this realistically to over-
come this great political power, so that this can be brought to the
attention of Congress. We ought to have some way of counteracting
this with what I think is a very rational and thoughtful view.

Mr. BAutMOL. If I may comment, first of all
Chairman PROXMIRE. Let me just interrupt before you do, Dr.

Baumol, to say that I realize that both you and Mr. Kamien do
not necessarily accept the 15 percent. And we don't have to have that,
even if you just restrict it to the 41, you are pretty much in agreement
on the waste that is involved, although, of course, there is a sub-
stantial difference.

Mr. BAUMOL. I would say, on the contrary, that I would tend to
agree on, say, something on the order of magnitude of 10 percent. I
was arguing in terms of a lower limit only because I felt that the view
of the entire profession was more pertinent than my personal position
on the matter.

However, if I may comment on this risk issue, a number of promi-
nent economists have addressed themselves to the matter, and have
pointed out that the differential risks applying to individual firms
engaged in the production of commodities is not really of direct
relevance to the matter. That is to say, society here is in the position
of a huge insurance company. When a life insurance company issues
a policy to any particular person, it is taking an enormous risk,
because it has no idea when that man will die, and how much it will
have collected from him at that point. Yet the operations of the
insurance company as a whole are virtually riskless, and the company
can say that it is virtually guaranteed the average rate of return per
policyholder.
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And exactly the same thing happens from the point of view of
society, because society obtains the returns from many thousands of
investments, and some will do better than expected, and some will do
worse than expected; but on the whole, the risk incurred by any one
individual project is no more pertinent to the overall returns expected
by society than the risks incurred by one particular policyholder are
pertinent to the overall returns of the insurance company.

For that reason, what is relevant, it seems to me, and I think it
seems so to a number of other economists that have some reputation,
what is relevant is the average rate of return obtained by industry
from those resources, with no special account taken of the individual
risk of the investors in that particular company. The investors in that
particular company may end up losing money on that investment.
But on balance, society will lose on some and gain on others, and come
out on the average.

One other point; you mentioned the American Economic Associa-
tion and asked whether it had come up with any statement on the
matter. I am currently a vice president of the American Economic
Association. But I must speak for myself on these matters, of course.
The fact is that the American Economic Association, by the nature of
its constitution, cannot take a public position on specific issues. It is
an organization devoted to the stimulation of work in the profession
rather than a group devoted to taking positions on public matters.

However, I think if one were to poll, for example, the current and
past officers of the American Economic Association for the past 10
or 20 years, you would find the unanimity which I described in my
statement. I think you would find that, without a single exception,
they would agree that something like the figure I have mentioned is a
minimum for the pertinent discount rate, and would agree, therefore,
that there is nothing shocking about the fact that very few water
resource projects would pass a cost-benefit test if carried out on a
rational basis.

Chairman PROXMIRE. My time is up. And I am going to yield to
Congressman Rumsfeld.

I understand, of course, that the American Economic Association
as a unit cannot take this position. We are all aware of the fact that
260 of the 12,000 members agreed with Walter Heller that we should
have a.tax increase, and they seem to have shaken Congress and the
country into the notion that the whole profession is crying for it. I just
wonder if any number of economists might do this. And apparently
your answer is that in your view, if we poll the leaders or the former
officers, or whatever, we might get an interesting unanimity of sup-
port for this position.

Congressman Rumsfeld?
Representative RUMSFELD. Dr. Stockfisch, would you explain this

paragraph in your prepared statement referring to the tomato land
reclamation project? I am having a little trouble understanding it,
particularly the middle portion of that paragraph.

M1v. STOCKFISCH. Tnis is the tomato land reclamation project?
Representative RUMSFELD. Right. You indicate that "although

future generations would have more tomatoes, but less consumer
durables, entertainment, and other items normally produced in the
private sector."

Mr. STOCKFISCH. Yes.



163

Representative RUMSFELD. Wouldn't that last portion of the sen-
tence also be applicable regardless of which way it were done? You
would have the offsetting factor either way, wouldn't you?

Mr. STOCKFISCH. No, I don't believe so. What has happened here is
that if in creating the $100 million reclamation project, it should be
financed in such a way that some $26.7 million worth of private invest-
ment is preempted, where the rate of return is assumed to be 15 per-
cent, then 26.7 times 15 percent is equal to $4 million.

Now, society, then, gets $4 million worth of that unique product
associated with the reclamation project. But that decision itself
caused less investment to be undertaken in other activities, like auto-
mobile plants, food processing, and what have you.

Representative RUMSFELD. Right. If you reverse that, and if that
decision had been made to the contrary, wouldn't you have a similar
offsetting factor?

Mr. STOCKFISCH. I am not sure I understand your question. If
things had followed their natural course, and there had been $26.7
million worth of investment additional in the private sector, there
would have been $4 million worth of private products. But we would
not have to forgo in current consumption the difference between that
$26.7 million of preempted private investment and the $100 million
which the Government project cost.

In other words, what we are doing here is taking some resources out
of investment where they yield 15 percent and putting them into an
activity where they yield only 4. And this is simply an unhappy trade,
no matter how you look at it.

Representative RUMSFELD. Chairman Proxmire asked the question
about how this matter could be brought to the attention of Congress.
I would be curious to know from a legislative standpoint what sort of
language you would recommend. I didn't see anything specific in
any of the three papers. It was suggested, I believe, by you, Dr.
Stockfisch, that it would have to be either by Congress or by the
Bureau of the Budget.

I think there was also a suggestion that it would not be a fixed
figure; it would vary at different points in time, and it would vary
for different projects or activities. How would you formulate this
whether it would be legislated, or promulgated by the Bureau of the
Budget?

Mr. STOCKFISCH. I think there are a number of ways. One way
might be to specify that some good measure-you have to give some
study as to what would be a good measure of the private opportunity
return in the private sector is. For example, some measure which is
based on a weighting of one-third on long-term private bonds, and
two-thirds on the before-tax yield on the aggregate of Moody's common
stocks might give you something up to about 10 percent. And to the
extent that there were variations in the private sector under changing
business conditions, this would change up or down. This is just one
possible method.

You could start out and specify a rate of 10 percent, just straight-
away, particularly if you feel, as I feel, that that is probably on the
low side compared to the opportunity return. But 10 percent is far
better than 3 or 4.

Representative RUMSFELD. Do either of the other two witnesses
have a comment?
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Mr. BAUMOL. To comment briefly, in accordance with Senate
Document 97 of 1962, the discount rate is "based upon the average
rate of interest payable by the Treasury on interest bearing marketable
securities of the United States outstanding at the end of the fiscal
year preceding such computation, which, upon original issue, had
terms to maturity of 15 years or more."

Now, it seems to me that there are at least two obvious ways in
which this can be changed. Number one, the phrase "rate of interest,"
could usefully be changed to "rate of yield."

And, second, instead of "upon original issue," I would think that
economists prefer to have appear there "currently." One could then
say that the discount rate should at the very least equal this amount
differing from it on the basis of other evidence on current opportunity
costs. In other words, the general instruction

Representative RUMSFELD. Explain the third point. I followed
you through the first two. But the last one-

Mr. 3AUMOL. Yes. Instead of beginning the statement to the
effect that the discount figure should be based on the average of
these rates, I would be much happier if it were to say that it should
be at least equal to the average of these rates, and then at its end
the statement said that the discount rate figure should exceed this
average by an amount based on some reasonable calculation of the
opportunity cost of funds in the economy.

This immediately allows for changes in the rates with changing
circumstances, and does, therefore, give the required flexibility,
but does take into account the pertinent considerations which I
think we have been raising.

Chairman PROXMIRE. Mr. Kamien wants to comment.
Representative RUMSFELD. Yes.
Mr. KAMIEN. I agree with my colleagues about the level of the

interest rate. But I am also concerned with another issue; namely,
that the benefits in the benefit-cost calculations be scrutinized much
more carefully. We can hike up the rate at which we discount but
if the other side hikes up their estimates of benefits, we are back to
where we started.

Now, this involves two points. First is accurate forecasting of
benefits. Secondly, it seems to me that the question that should always
be raised in cost-benefit studies is, Why is the Government doing
it in the first place? Could the private sector provide the same bene-
fits? Presumably-and I think all economists would agree-the
justification for Government undertaking certain kinds of projects
is that the private sector could not appropriate all the benefits from
the project. Some of them are not recoverable by a private firm
though they are recoverable by us collectively.

I think that there should be the test, a demonstration, so to speak,
that in fact a private enterprise, borrowing at the same rate of interest
as the Government, whatever interest rate that may be, be it 4
percent, 5 percent, or 10 percent, would not undertake such a project.
That is, that a firm in calculating benefits, its benefits being profits,
would not justify undertaking such a project. If it did, then there is
the immediate question, why is the Government doing this? If new
legislation were written, I think that this test should certainly be
incorporated.
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Representative RUMSFELD. Of course, one of the problems is that
the Government is doing a lot of things that the private sector could
do. In some cases, the Government Vs doing them not because the
private sector could not do them, but because it is not doing them.
This is not to say that a test like this is not appropriate. It is my view
that it is. And it would possibly improve the communications suffi-
ciently that things would be done.

Mr. KAMIEN. I agree. Although I think that the proper response
to that would be dissemination of information.

Representative RUMSFELD. Which this would do, a test like this.
Mr. KAMIEN. Precisely.
Representative RUMSFELD. I suppose one of the answers to Senator

Proxmire's question as to how to bring this to the attention of Con-
gress might be that by developing a formula on the benefit test soon
would, regardless of whether it were enforced, or affected the decision,
at least be available on decision being made by Government. This,
at least, would begin the education process.

Chairman PROXMIRE. If you would yield for a minute, it might be
interesting if we could do so, if we could take every one of the pro-
grams and calculate them on the basis of the 4.75, and also on the
basis of the 10 or 15, and indicate what a difference it is, every time
we could make our point.

Representative RUMSFELD. That is what I was thinking. If you
went back and compared it for, say, a period of 2 years, you could
use that to highlight the reason for considering it on each project as
they come up in the future. And over a period of time-I don't know
that it would eliminate all the political problems that Senator Prox-
mire mentioned, but nonetheless, it would certainly build some
Support.

My time is up. Thank you.
Chairman PROXMIRE. Congressman Moorhead?
Representative MOORHEAD. Thank you very much, Mr. Chairman.
I would like to welcome all of you gentlemen here, but particularly

Professor Kamien, of Carnegie-Mellon University, located in my
congressional district. I feel very pleased that I didn't stumble over
the new name that Carnegie Institute has. We certainly do welcome
you.

Mr. Baumol, in your testimony, you have very, very effectively
destroyed the argument for the coupon rate of yield and for the use
of historical long-term bonds in this connection-to such a degree,
I would say to you, that nobody could be using that measure, could
they?

And then you referred to Document 97. Do you interpret Document
97 to mean that coupon yield and historical interest are used to de-
termine whether a bond was long when it was originally issued?
Is this your understanding?

Mr. BAUMOL. That is correct. And I may say that when I first
came across this several months ago, I mentioned it without com-
ment to several economists to get their reaction. They were com-
pletely incredulous. They just could not believe that such a procedure
was employed anywhere.

I may also say that I understand-I don't know how good the
evidence is-that there is considerable opposition to this procedure
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on the part of the Treasury and the Bureau of the Budget, who were
equally shocked by the use of such devices.

Representative MOORHEAD. I would say that it is not often that
we have unanimity of economic witnesses before this committee.
But am I correct in assuming that all three of you agree that even
while we don't yet know just what the figure is, we all agree that the
procedure as described in this Document No. 97 is wrong?

Mr. BAUMOL. Certainly.
Mr. KAMIEN. Yes.
Mr. STOCKFISCH. Yes.
Representative MOORHEAD. All of the witnesses indicate assent.

I just wanted to get that on the record.
Professor Kamien, I take it that while Mr. Stockfisch and Mr.

Baumol think that the proper figure to use is somewhere in the range
of 10 percent, not limiting anybody to any exact figure, that you
would differ from your colleagues at this point, you opt for the Gov-
ernment rate as the approximate measure?

Mr. KAMIEN. That is correct, except that it should be adjusted for
the present tax structure, which might bring it up to the neighbor-
hood of 10 percent.

What I had in mind was the following: Within the economics
profession, there are two controversies, regarding the choice of a dis-
count rate. The essential controversy, to which I was addressing my-
self, is how one takes account of uncertainty about the benefits from
the project materializing. What I said was that this should be taken
into account in evaluating benefits and costs. That is, by calculating
what is the expected return on the project, not what is the best pos-
sible return we could conceive of.

I didn't want that risk to be accounted for by an interest rate ad-
justment. However, it should be adjusted up to account for the present
tax structure. Another way of doing the same thing is, of course, by
adjusting the benefits; calculating the benefits after taxes instead of
before taxes.

Representative MOORHEAD. Let me see if I understand this
properly. Are you saying that we have to allow for the taxes because
if the private enterprise went into this venture, they would not only
have the earnings, but they would pay, let us say, 50 percent to the
Government?

Mr. KAMIEN. Precisely, because they finance, not totally out of
debt, but partly out of equity capital as well, and the return on that
is taxed at the corporate income tax rate. Consequently, they need a
higher return.

%r. BAUMOL. If I may put it another way, if the current rate of
interest is 5 percent, and assuming that equity had no risk at all, so
that an equity holder would be perfectly happy to invest at 5 percent,
the company to get 5 percent would have to produce a yield of 10
percent out of its productive process, since 50 percent of its earnings
go into taxes.

As a result, any resources withdrawn from the corporate sector
would involve a loss of a 10-percent earnings in the productive sense,
earnings of goods produced for society, and, therefore, the resources
should only be reinvested in a Government project if there they could
produce 10 percent.
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Re resentative MOORHEAD. I see. So where I thought there was
considerable difference among the three of you on the actual rate-
Mr. Kamien, when you allow for the tax factor you are getting pretty
close to it?

Mr. KAMIEN. Precisely.
Mr. BAUMOL. This is my main reason for my support of the 10

percent, not the risk element, although we may differ very slightly
on that matter. But I think the really critical element and the real
reason for the tremendous difference between rate of return of the
corporate sector and Government securities is the corporate income
tax.

Representative MOORHEAD. Mr. Kamien, if I understood your
testimony correctly, you would put in another factor pushing down-
ward, from, let us say, the arbitrary 10 percent, which you call the
inflation factor, am I correct in that?

Mr. KAMIEN. Right. That would be done for the following reason:
Costs and benefits are ordinarily calculated in terms of present dollars,
not in terms of future dollars. Consequently, the same adjustment has
to be made in the nominal interest rate.

If I buy a $100 bond and get 5 percent, part of that interest rate is
to take account of the fact at a year from now, that $5 will not be
worth, if inflation occurs, as much as it is today; it may only be worth
$4.50. If, in fact, I want 5 real dollars, I am going to ask or a higher
rate of interest. This fact, I think, should be taken into account by
a downward adjustment in the discount rate.

This is true in an absolute sense. In a relative sense, if the same
calculation occurs in private industry, then of course, we are just
talking about opportunity cost, and no adjustment should be made.
The question is how is it done in private industry and how is it done
in the Government? If the same type of calculation is done in both,
then no adjustment need be made.

Representative MOORHEAD. I see that we are probably never going
to get the Congress to agree on this upper figure that we are discussing.
But would I be correct in saying that it is your opinion that no re-
sponsible economist would urge the use of a figure below the long-
term current Government bond yield?

Mr. BAUMOL. I have heard of no such economist.
Representative MOORHEAD. Would this be a unanimous opinion

in the economic fraternity?
Mr. STOCKFISCH. I would like to insert here that I would be de-

lighted to agree with my colleague here, but there has been a surge
of literature on this social time preference notion which I address
in my paper-maybe I am strafing dead horses. And I am not sure
that there would be this universal agreement on this point, even though
I think applying the low-interest rate to Government projects along
these lines is quite irrational, quite apart from what is cogent about
the broader aspect of the argument.

I don't want to air all this linen regarding the profession on this
score. But it was my impression that there were some people who did
advocate a much lower rate, although they never came out with a
number. I might add, incidentally, it is possible to come up with a
negative number.

Mr. BAUMOL. I think we are confusing the issue unnecessarily. I
have just recently, for other reasons, before I was involved in preparing
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this testimony, gone over the literature fairly carefully. And, of course,
as you know, it does involve many differences. Those are of two types
as far as we are concerned here. No. 1, there are the differences be-
tween those who would advocate something in the neighborhood of
Government security rates, and those advocating rates considerably
above those.

Second, there are the differences between those who say that the
overall rate of interest is too high, and those who say it is not. There
are those who say that all rates should be brought down, a possibility
both other witnesses have considered. If one lowers the rate of return
in the private sector as well as in the Government sector, no misalloca-
tion of resources need necessarily result.

However, let me point out here that the argument that the overall
rate of interest is too high is a curious one, too. There may be tem-
porary reasons why it may be too high. For example, there may be
problems of unemployment at some given time, and one may want
to stimulate the economy. Then clearly, I think we would all agree
that a low-interest rate is a good thing. But there is also the argument
that we ought to provide more for our posterity, that we ought to
sacrifice more of our current goods and provide a better life for our
heirs.

Now, this is a very curious argument, considering how rapidly
per capita income has been rising and is likely to continue to rise.

I think we do have to make sacrifices for others. But these ought
to be sacrifices for the people in the ghettos today, and for people
who are having terrible difficulties existing in rural areas today, not
for a posterity which is likely to be far, far wealthier than any of us
are today. That does not mean that one must not make some sacrifices
for the future. There are certain resources which if destroyed just
cannot be replaced. If we destroy the Grand Canyon, it is a tragedy,
because no matter how wealthy our posterity is, they cannot rebuild it.

However, it is one matter to say that one should preserve various
types of irreplaceable resources, and another to say we have to sub-
sidize generally the far wealthier future generations of tomorrow.

And on those grounds, a number of people in recent years have
seriously questioned the argument for an overall lowering of discount
rates. However, I think it has no direct pertinence to the Fresent
discussion, which is not to me a question of what the absolute fevel of
the rates ought to be, but of how they ought to be determined for a
Government proj ect in comparison with the rates in the private sector.

Representative MOORHEAD. Thank you, Mr. Chairman.
Chairman PROXMIRE. I would like to ask you gentlemen-first, I

want to make sure that I understood Mr. Baumol. Did you say that
the Treasury and the Bureau of the Budget has taken any position
on this?

Mr BAUMOL. Not a public position, but I have seen some corre-
spondence indicating this.

Chairman PROXMIRE. Obviously, the Bureau of the Budget must
acquiesce in the present 38, because they have to give approval to
each of these projects, they are asked specifically, and it is true that
they may have reservations, but they do formally approve, on the
basis of the interest rates that we have been talking about.

Mr. BAUMOL. Certainly, because they act on the basis of a directive
which tells them to calculate interest rates in a certain way. But I
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have, for example, seen documents accompanying such a calculation
in which the person who conducted it said in effect, "We transmit the
following figure under instructions. However, wve think it is nonsense."
That is a paraphrase, but it is essentially what it said.

Chairman PROXMIRE. Now, conceivably-I admit it is not very
likely, but conceivably, we could have another return to extraor-
dinarily low interest rates, the kind we had during the thirties and
during World War II. The historical record, I guess, indicates that
long-term interest rates were well below 3%8 percent for a while. Do I
understand, Mr. Kamien, that your position is the same as Dr.
Baumol's and Dr. Stockfisch's, that you also agree that opportunity
costs should be the principal criteria; in other words, that it should be
something in the area of 10 to 15 percent, rather than the 43 percent
at the present time?

Mr. KAMIEN. Yes, sir.
Chairman PROXMIRE. So that this really would not shake your

basic position, even if the rate should go down to an extraordinarily
low rate, you would still-you might have a much sharper discrepancy
than you have now, between the longterm current rate and the
op ortunity?

.4r. BAUMOL. No, the difference might not be all that sharp.
Because, if the interest rates on Government securities wvent dowvni to
2%3 percent, I would expect that the rate of return in the private
sector would go down correspondingly.

Chairman PROXMIRE. Well, you would expect that. But it wN-ould
not necessarily be true?

Mr. BAUMOL. It would not necessarily.
Chairman PROXMIRE. It would depend on the kind of mnonietary

policy that we decided to follow.
Mr. BAUMOL. Precisely. But I think in order to iml)lement it
Chairman PRoxMIRE. We had a situation during World War If

where we had, for example, very low interest rates, for various reason
and terrific opportunity costs probably in various parts of the private
sector.

Mr. BAUMOL. Absolutely.
Chairman PROXMIRE. Let me ask this question, though I ask it

pretty late in the day nowv. How does the interest rate apply to PPB's
in comparison to the benefit-cost analysis we have been spending so
much time on? This is my fault. 'My questions have been directed in
this area. But PPB specifically is, as we all know, a relatively new
form of efficiency system which has been incorporated in the various
agencies in the last 2 years, since, I guess, 1965, when President
Johnson provided the first directive, and it is a relatively newv concept.
We have been talking about-of course, the heart of it -as you
gentlemen point out-is the cost-benefit analysis.

But I am afraid wve are going a little bit afield. Would you, Mr.
Stockfisch, bring us back a little bit and point out just where this
can be most helpful in applying PPB analysis, not in the longer
range reclamation projects, but in the analysis of other governmental
programs, perhaps in defense, and programs in health, education,
and welfare, and so forth. And maybe the interest rates would not be
as relevant in those areas.

Mr. STOCKFISCH. No, sir; I think they are relevant in any area
where there is a choice of investing a lot of resources today as an
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alternative to incurring larger annual operating costs. For example,
the whole area of inventory management in support of military
systems..It is certainly relevant here. It would be relevant, for ex-
ample, in getting a better measure of what the whole structure of
postal rates should be, since the Post Office Department requires and
absorbs large amounts of capital. And yet for all practical purposes,
the postal services are priced without taking into account any capital
cost.

Indeed, I think it has very wide application. It has aPplication
in the extent to which you establish sophisticated maintenance
systems, even in the design of Government buildings. My observation
is that most Government buildings are much more "capital intensive"
than similar private buildings.

There are all sorts of anomalies like this. So the relevance of the
discount rate has almost universal application, as I see it.

I would like to emphasize one part of the problem, however, that is
very serious. Even if Congress or the Bureau of the Budget should
promulgate a rate, until there is a fairly universal and commonly
applied set of decision rules that get out to all the decisionmakers in
the Government-and I mean people down at relatively low levels,
the various staffs who do the staff work and make the studies and
estimates of costs-until there is a fairly standard format and method-
ology for conducting and applying cost-benefit analysis, there are
still going to be many problems. This problem, as much as anything,
has sociological, political, and deep institutional roots, so to speak.
It is not an easy process of making the transformation, as the experi-
ence in the Defense Department has well illustrated.

And this is germane to the remark which was made earlier by Mr.
Kamien about the whole problem of measuring the benefits. That is a
separate problem, but they are closely intertwined.

Chairman PROXMIRE. There is another limitation here. One of the
most important and one of the most expensive investments we are
making has been in education.

Mr. STOCKFISCH. Yes, sir.
Chairman PROXMIRE. And in other intangible areas. Now, it is

clear that you have some objective basis that is reasonably accurate,
perhaps, or can be, for measuring the benefit you are going to receive
from a tangible, physical construction project.

How can you do this though, with an investment in education?
How can you do this in an antipoverty program? How can you do this
in areas of this kind in which the benefits are so much less tangible
and over such a long period of time, and our experiences are so limited?
Is it likely to be useful here?

Mr. STOCKFISCR. Yes, sir; I think it is. But I might also add that
we have just really begun to develop the techniques for analyzing
benefits. I don't have much patience with the assertion that is made by
many people that somehow we cannot measure the benefits. When-
ever I hear a person make that statement, I am usually suspicious that
either the effort has not been made or that that person is simply asking
for a license to spend public resources because of his judgment or his
authority, or whatever it might be.

I think, for example, in education that there are ways of getting a
handle on this. Some studies have already been made. A lot can be
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done by way of experimentation, with alternative educational tech-
niques. It may take some time, but experimentation can be undertaken.

Chairman PROXMIRE. A lot of this information is not available now.
Maybe the PPB's will help us to get that information.

Mr. STOCKFISCH. Yes, sir.
Chairman PROXMIRE. Take Head Start, which some of us feel is a

marvelous program, and perhaps the most attractive and politically
salable aspect of the antipoverty program, it will be years before wve
really knowv whether Head Start has really paid off in terms of enabling
those young people to stay in school and progress in school in the
future, or whether the Head Start efforts evaporate in a family atmos-
phere, which is bad.

Mr. STOCKFISCH. Germane to that is the point that we have scarcely
begun to spend the resources necessary to gain the information. It is
a major effort, for example, to get the Treasury Department and the
Internal Revenue Service to spend an extra couple of million dollars
to understand, by gathering basic data, some of the behavioral aspects
of the tax system. However, we don't hesitate to spend hundreds of
millions to buy information and knowledge in technical areas con-
nected with military problems.

So I think there are prospects and hopes here.
Let me just add one final point. Even in areas where it may be

impossible to estimate the benefits of a program, like in particular
the military areas, there still remains an option as to whether this
program is conducted by means of a heavy initial investment outlay
as contrasted with a smaller one, but trading off in terms of the annual
operating cost. And here you can still apply the appropriate discount
rate.

Chairman PROXMIRE. Let me ask you gentlemen, what about the
situation where you have resources underutilized, where we have
unemployment, where we have a situation where the Federal Govern-
ment-the assumption has been made here that the Federal Govern-
ment goes ahead with a $100 million project. That would be $100
million less that could be used in the private sector of the economy.
Is this realistic on the basis of the last 30 years' experience in American
society, where we have had most of the periods with unemployment,
and idle resources, where we have even now at the crest of the boom
15 percent of our factory capacity not utilized, 3 million people out
of work, and people working the shortest workweek, roughly, that
they have in 6 years; under these circumstances, to say that we should
not go ahead with Government projects that have some benefit,
because you are absorbing resources that private industry should use?
How realistic really is this? It is realistic, obviously, in an all-out war
situation, but under other circumstances, is it? And does this shake
your position at all?

Mr. Kamien, do you wvant to start on that?
Mr. KAMIEN. It does not shake my position wvith regard to the

interest rate that should be applied.
The appropriate place for taking account of resource, which are

idle is in the estimation of costs of the project. That is to say, there is
a difference between what we call social costs and private costs.

If resources are not utilized, the social cost of tusing them is zero.
The private cost is higher than that because if you want to take a man

84-449 0-O7-12
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who is unemployed and employ him privately you must pay-that is,
a private firm does not get him free.

Chairman PROXMIRE. You say this would not affect the kind of
interest rate you would use. Why wouldn't it? Isn't the 15 percent-
let us take that level-isn't that on the assumption of a virtually full
utilization of resources, or not?

Mr. KAMIEN. Not necessarily. As I said earlier, with regard to using
a higher interest rate, and then letting the other party also upgrade
the benefits, thus getting us back to the same position, you can justify
a project by using a lower discount rate, or using higher benefits, or
using lower costs.

Chairman PROXMIRE. Doesn't this somewhat vitiate the thrust of
our position, because we don't use lower costs?

Perhaps we could use social costs from a social standpoint. What we
do, however, is use the same costs in evaluating this as the private
sector would use. We recognize that you have to have certain labor
cost, construction cost, material cost, and so forth, and this is the way
we operate. Now, doesn't this counterbalance to a certain extent the
balance that you Have in the interest rate?

Mr. KAMIEN. It does, but sort of in the wrong direction.
Chairman PROXMIRE. In the wrong place. Well, in the right direc-

tion, but it may be the wrong degree.
Mr. KAMIEN. Right.
Chairman PROXMIRE. Mr. Baumol.
Mr. BAUMOL. First of all, I would say in fact that if you did have

substantial unemployment, I would advocate a lower discount rate,
but I would also advocate a lower interest rate to the private sector,
that is to say, I think it is then advantageous to increase employment,
but not necessarily to increase it only on the part of the Government.
And this is precisely the reason why one advocates low-interest rates
during a depression.

Chairman PROXMIRE. I see.
Mr. BAUMOL. But this does not in any way affect the relative

advisability of the employment of resources by the one sector or the
other.

Chairman PROXMIRE. What you are saying is that this might
persuade us to follow a fiscal policy that would encourage the whole
economy to move, but not necessarily to say that therefore the Federal
sector of the economy or the governmental sector of economy must
take up all the slack?

Mr. BAUMOL. That is right. I would like to see the Federal sector
take up some of it, but not all of it, not to produce distortions in their
relationship.

There is a second reason why--
Chairman PROXMIRE. Let me interrupt at that point to say, isn't it

true also that you have a bad-you have an improper basis for invest-
ing your Federal resources, instead of investing them, perhaps, in
training and education and various other programs, that you investthem in public works programs that would have a lesser payoff
throughout the years, because you are doing it on the basis of an in-
terest rate which is not accurate or honest?

Mr. BAUMOL. You have anticipated the second point I was going to
make, and I can only agree with you.
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Chairman PROXMIRE. Mr. Moorhead, do you want to ask some
questions?

Representative MOORHEAD. Just following up on this. If we keep
current; that is, look at the current yield, as opposed to taking a
historical rate of interest, which would compensate for this-in other
words, as the economy went up, as more people were employed,
interest rates tend to be higher, it would be a discouraging factor for
going into a particular project, whereas as the economy turned down,
and as interest rates declined, if we kept current in our opportunity
cost, we would be more likely to invest in projects, which is just
what we should be doing.

Mr. BAUMOL. Precisely. Precisely what is being done by ignoring
that possibility is to counteract the rationale of monetary policy.
Monetary policy presumably involves the increase in interest rates
during boom periods, and the lowering of interest rates during periods
of recession for just those purposes. And its immediate objective is to
encourage investment in all sectors during the recession, and to dis-
courage it in all sectors during a boom period. And that is precisely
what you are not doing by ignoring those changes in interest rates in a
discount rate calculation.

Chairman PROXMIRE. If you would yield at that point, on that par-
ticular point, today, September 1967, is a superlative case in point.
The Government is very anxious to discourage-rather, to slow down
the economy and prevent inflationary pressures, prevent overinvest-
ment, which for the time being, for the next year or two may have
inflationary effects.

And yet we are going ahead with the public works projects based on
the 3j/-percent figure, a discount figure, which means that the Gov-
ernment itself is investing in projects that utilize scarce resources, and
tend to impose this inflationary pressure.

Mr. BAUMOL. Exactly.
Mr. MOORHEAD. Which is another reason for getting rid of the

ground rules, the erroneous ground rules that we have laid down in
the past.

Let me see if I understand the social problems, the education, the
Job Corps, Head Start.

Are you saying that if we could measure the benefit in economic
terms we could use, then, the same discount rate and make it-the
only problem is that we don't know the technique for measuring the
benefits, is that correct?

Mr. BAUMOL. That is correct.
And there is another complication. These projects are Government

projects for a very special reason. Here I am just expanding on what
my colleagues have implied. The benefits of these projects are not
made up only of direct benefits accruing to the recipients, that is to
say, by improving the education of slumdwellers, not only are they
better off, but I am better off as well. The relevant benefits are not
just the increase in lifetime earnings of the slumdweller, but the
improvement in my position and your position and everyone else's.

So that the reason that is more difficult to evaluate these benefits
is because they are so much more diffuse than those derived from
industrial production, and we have to go so many more places to
locate them.
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But this doesn't mean that we can never find out what they are, it
just means that it is a harder job. And it means that such projects
may be justified even though the benefits to the immediate recipients
do not equal the immediate costs, because the overall social benefits
may far exceed the benefits received by the parties directly affected.

Mr. MOORHEAD. But until we get these ways of measuring benefits
on the social programs, the Congress is just going to have to justify
it by a feeling of the need and the urgency rather than on strictly
economic grounds?

Mr. BAUMOL. That is correct.
And yet one must also keep the principle in mind, that is to say, one

clearly cannot prevent action and say we must hold everything until
perfectly acceptable measurements are made.

But on the other hand, one can often recognize cases where expendi-
tures would be wasteful, or would be totally unjustified, and yet
which appear at first blush to make sense if we simply compare the
principles with the known facts of the matter.

So while I would say the Congress must act on these matters on the
basis of its judgment, I think it should be an informed judgment,
recognizing both what little is know about these matters and the
relevant criteria.

Mr. MOORHEAD. Where we really have some experience in measur-
ing benefits, even though they are not of course totally accurate, and
again be judged one way or the other, we are particularly talking
about what are generally thought of public works projects, that is
really where we know we are making a mistake today; is that correct?

Mr. BAUMOL. Exactly.
Mr. MOORHEAD. Thank you, Mr. Chairman.
Chairman PROXMIRE. What is the rationale of the waste and even

the negative element in GNP involving the private sector?
To some extent advertising for cigarettes increases the GNP. If

you have an increased crime rate and have to fight it by increasing
the police force, this increases the GNP. Making napalm to burn
people in Vietnam increases the GNP. Some of these examples are
just sensational examples that have been used in speeches. But what
concerns me more than that is the fact that there is an irrational,
selfish element-perhaps Galbraith in his A.ffluent Society expresses
it best-suggesting that the public sector has been neglected and the
private sector has been extravagant and wasteful, and that we should
be aware of this social contrast, and that the thoughtful, deliberate
decision made on a social basis by the city council and State legislature
and Congress and the President is likely to have greater social benefits
than just letting laissez-faire take over, and making the assumption
that the private economy is always going to be at least equal in bene-
fit to our society to the social sector.

What is the answer to that?
Mr. BAUMOL. Clearly, there are wasteful expenditures from the

point of view of society. Incidentally, it is interesting that some of
those that you listed were expenditures by Government and not just
by the privat3 sector.

Chairman PROXMIRE. That is true. All I am saying is, when I
mentioned some of the arms expenditures and police expenditures,
the Government expenditures, of course, they just suggest that the
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GNP itself isn't a satisfactory means of measuring whether we are
making progress or whether it is for the good of society, and so on.

Mr. BAUMOL. Right.
And I agree with Galbraith that in many areas we are spending far

too little for social purposes. But the nature of the required outlays
is determined not by mechanical calculation of what and an outlay
contributes to the published GNP figure, but by calculating precisely
the indirect benefits which we were discussing before. A very clear
case in point, I think, is expenditure on urban problems, where there
is just no doubt in present circumstances that the benefits of a well-
designed program are enormous for society as a whole. And the. reason
one has underinvested in them just from the point of view of economic
calculations-of course, they are also much more serious political
problems involved-is that one tends to think only in terms of the
direct benefits one gets without taking into account all the side benefits
for the economy as a whole.

But these of course are real benefits, these are not merely increased
earnings that, say, an advertising agency derives from these expen-
ditures.

Chairman PROXMIRE. I take it one answer might be that if we just
have a more rational way of ordering the Federal Government's
priorities, that you would make a great improvement.

Mr. BAUMOL. Yes.
Chairman PROXMIRE. It is not necessarily in your argument that

the Federal Government should reduce its overall expenditures.
Mr. BAUMOL. Absolutely not.
Chairman PROXMIRE. But it is an argument that we should have a

more rational way of determining where the expenditures go, and that
PPB, the cost benefit, is one way of achieving it.

Mr. BAUMOL. I think again we would agree on that point.
Mr. KAMIEN. Yes.
Chairman PROXMIRE. Let me ask two final questions:
The subcommittee is interested in two things in these hearings, and

although they are not directly put to you, I would like your guidance.
One, what are the alternatives to PPB for budget decisionmaking?
Is there anything that is available, Mr. Stockfisch, that you would

like to comment on?
Mr. STOCKFISCH. Sir, the alternative is the way program evaluation

and decisionmaking has been conducted for the past 200 years. It is
characterized by a large element of capriciousness, and power politics.
I equate politics in this sense with the manipulation of power, in a
bureaucratic context where the real objectives of tile participants are
often not explicitly stated. Whatever the powerful people at a par-
ticular time feel they want, they get it.

So I have geat hopes for the cost-benefit approach.
Chairman PROXMIRE. You have had a lot of experience with it

at the Pentagon in the Defense Department?
Mr. STOCKFISCH. Yes, sir.
Chairman PROXMIRE. Would you care to take a minute or two

to tell us what effect it has had in that area?
Mr. STOCKFISCH. Well, I think it has had a very great, worthwhile

effect. But I also think the surface has only been scratched thus far.
Because as soon as you introduce a method for rational decision-
making, particularly the. requirement that objectives be stated
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explicitly, this in itself becomes a powerful device for decisionmaking;
and the status quo between different decisionmakers is bound to
change. And this has by no means entirely settled down yet.

So that the going is very difficult.
Chairman PROXMIRE. Let me ask, because I know that you have

a great interest in this, and are expert in the area, how would you
then take this expertise and then apply it, say, to the reform of our
tax structure?

Mr. STOCKFISCH. Sir, I think one of the first steps that is necessary
in the tax area is to get much better understanding on how the tax
system operates. That is, to apply operations research techniques
to the behavior of the tax system much like it has been applied to
things like the queing problem on the Holland Tunnel, or an inventory
problem. We need better knowledge.

Some progress is being made here. The Treasury has made a great
deal over the past 7 or 8 years.

Chairman PROXMIRE. Specifically in what area? For example, with
the investment credit, does this get results in encouraging investment?
Of course, it is hard to measure this, because so many things are
changing all the time.

Mr. STOCKFISCH. Right.
Of course, this is primary. Let me give you a more specific example.
We went through it in the Treasury. When the depreciation guide-

lines were changed, and the reserve ratio test was introduced as a
means of handling the depreciation problems, it became apparent in
the Treasury that there had been, prior to the introduction of reserve
ration tests, extreme variation in the actual depreciation practices as
between different taxpayers. This was a result of different decision rules
that the local agents employed on a case-by-case basis. Often these
decision rules were very poorly articulated.

What the reserve ratio test did was introduce a fairly standard
decision rule that could be stated and was understood by the taxpayer.
It also gave more rational treatment as between different taxpayers.
That is, the effective tax rates that different taxpayers were paying
would end up being more comparable.

Whether this was purposely thought through as the end objective
of the reserve ratio test is beside the point.

But I think here was a case that, by promulgating a decision rule
that was based on fairly sound rationale, it wvas possible to introduce
more standardization for the way the tax system would operate.

However, we need a better understanding of how many other
features of the tax system operate. For example, who benefits from
the interest deduction for homeownership, rich people or poor people?
We really don't know, partly because it is very difficult and costly to
get good data and information.

Chairman PROXMIRE. I think it would be easy to secure these funds
if you could show that they would increase your yield.

But when you go to the point where you would want to make a
social judgment of the kind you have indicated this is harder to do.

If you can show it will increase your yield, very often you can
show that an investment of a dollar will give you a hundred dollars,
and an increased yield would get more than what you are doing

Mr. STOCKFISCH. This shouldn't be the relevant criteria. If we
were really interested in having an equitable, well-designed-type
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system, we should first know how that particular feature of a tax
law is operating, particularly in combination with a lot of other tax
features. As it stands, however, when anyone seeks by way of reform
to broaden the base, for example, to modify that feature, assertions
simply abound.

Chairman PROXMIRE. There is probably no place where it is
more necessary in the political process, because there is such intensive
political pressure to preserve tax advantage, tax privilege.

Mr. STOCKFIscH. Right.
Chairman PROXMIRE. And unless you get some kind of overwhelm-

ing support on the basis of equity which can be supported by informa-
tion, you can't make progress.

Mr. STOCKFIscH. Right.
And the main point I want to conclude witn here is that the cost-

benefit approach, the extensive use of operation research approach
techniques, do constitute knowledge. To the extent that knowledge
is used to ventilate these subjects, there is less sheer capriciousness
in decisionmaking. And hopefully, then, intelligent men, even though
they may differ on certain objectives, can more effectively agree in
many of these areas.

It takes a lot more resources, however, that need to be invested by
way of buying knowledge about the behavior of complex systems.

Chairman PROXMIRE. What do you mean a lot more?
For instance, with $10 or $15 million you can get a terrific improve-

ment, can't you?
Mr. STOCKFISCH. That is correct. In fact, in the tax area the U.S.

Government operates a $120 billion a year tax system. You can look
at this as a system. As far as I can tell, the Treasury had a staff of
about 40 professionals, a quarter of whom spent more of their time
answering letters and mail than anything else. About $5 million a
year is spent on the statistics of income program. So roughly maybe
the Treasury was spending about $6 million a year to try to gain
knowledge on the operation of the tax system. In the military business
we don't hesitate to spend hundreds of millions of dollars to develop
a new reconnaissance system to gain information for the conduct of
operations. So we have been thinking very small in many of these
areas.

You are quite right, if you allocate $15 million to study the tax
system, that would be a threefold increase in the present level of
esearch that is going on in this area.

Chairman PROXMIRE. My last question-Mr. Kamien and Mr.
Baumol may want to comment on this-what should Congress itself
consider using of PPB technique, as distinct from the executive
branch?

How can we use this PPB technique most effectively, in your view?
Mr. KAMIEN. My colleague, Professor Davis, who is going to ad-

dress you tomorrow, has more to say about that. But I won't anticipate
his entire statement.

I think that Congress can use it by having the Appropriations
Committees, through their own staffs, evaluate the incoming projects.
This is, of course, very difficult to do.

Chairman PROXMIRE. You say it isn't or is?
Mr. KAMIEN. It is.
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Chairman PROXMIRE. You see, the staff of the Senate Appropria-
tions Committee has on the average one man assigned to each appro-
priations bill, and there is one bill for the whole agricultural appro-
priation, one man for State, Justice, and appropriation all of which
is one bill, maybe two, for Defense.

So you see we are much better than we used to be, where we had
one or two people for the entire appropriation field, but when you
have one man for these enormous budgets, we can't do much on PPB
with that, can we?

Mr. KAMIEN. No.
Chairman PROXMIRE. Assuming we can use the expertise in the

executive branch, what we need is people who understand the PPB,
and can ask the right questions and evaluate it on the staff.

But on this basis we still would need more than one man. What
would you suggest?

Mr. KAMIEN. Three or four, perhaps, with a large supporting staff.
A lot of woik that has to be done doesn't require professional exper-

tise, but is fairly routine stuff. If several people were available to do
the routine work, the professionals could then be utilized much more
effectively.

But I really don't know whether it should be five, 10-that is just
very hard to say. But I do know that it would be very difficult to
duplicate properly a cost-benefit analysis done elsewhere, and in
many cases that might be required.

Mr. BAUMOL. I would say that your suggestion that the congres-
sional staff really cannot undertake its own cost-benefit analysis-its
own PPB investigations is perfectly right. The more effective thing to
do is to be more demanding in what you expect in the way of this sort
of analysis in support of proposals coming to you. That is, I would
certainly favor a small staff which looked very critically at the cost-
benefit analysis work which was conducted by the executive branch
and which asked for this sort of work more consistently on the part of
the executive branch. And I think that such standards, once set up
and demanded tend to support themselves.

Once people learn that a slipshod piece of work, or the absence of
this sort of evidence is looked on with disfavor, they will soon learn
to do them up much more carefully and more effectively.

Chairman PROXMIRE. We would have to better staff to do this in
an effective way, wouldn't we?

Mr. BAUMOL. Yes. But you would not need the size of staff that is
required to do the complete study over again.

Mr. STOCKFISCH. And you can also use contract support in some of
these areas.

Chairman PROXMIRE. Yes. I think on a spot basis this might be a
very good idea. Why we couldn't obviously begin to do this in every
area of every one of the cost-benefit analyses, we could pick out a few
and have competent people come and do them.

Did you want to make a further statement?
Mr. STOCKFISCH. Just that if you do go this route, and you choose

two and three areas, then it is really important, however, that you
follow through on it. Because then the signals that are sent out to
other agencies become very important. I think that is in line with
Professor Baumol's observation as well; don't go at it halfway, pick
several important areas, or even just one, but then follow it through
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with great determination. What often happens is that a lot of cost-
benefit studies are undertaken. But if the answers do not conform toprior decisions, the study is just buried somewhere. And that makes
the game a farce. It is not being played consistently.

Chairman PROXMIRE. Well, gentlemen, thank you for a very fine
morning. It has been most helpful to us. We will conclude the hearing
on PPBS tomorrow with four witnesses who will discuss the futureapplications of PPBS. We will meet at 10 a.m. in the New Senate
Office Building, room 1202.

(Whereupon, at 12:05 p.m., the subcommittee adjourned, to
reconvene on Thursday, September 21, 1967, at 10 a.m.)



THE PLANNING-PROGRAMING-BUDGETING SYSTEM:
PROGRESS AND POTENTIALS

THURSDAY, SEPTEXBER 21, 1987

CONGRESS OF THE UNITED STATES,
SUBCOMMITTEE ON ECONOMY IN GOVERNMENT

OF THE JOINT ECONOMIC COMMITTEE,
Washington, D.C.

The subcommittee met, pursuant to recess, at 10 a.m., in room 1202,
New Senate Office Building, Hon. William Proxmire (chairman of the
subcommittee) presiding.

Present: Senator Proxmire; and Representatives Rumsfeld and
Moorhead.

Also present: John R. Stark, executive director; Daniel J. Edwards,
economic consultant; and George Iden, staff economist.

Chairman PROXMIRE. The Subcommittee on Economy in Govern-ment of the Joint Economic Committee will come to order.
Today we conclude this particular set of hearings on the planning-

programing-budgeting system.
This subcommittee is especially interested in gaining insight into atleast two questions about the future applications of PPB.
One: What are the alternatives to PPBS-for budget decisionmaking?
Two: How can Congress use PPB type techniques?
We have four very well qualified witnesses today.
Harry Rowen, the president of the RAND Corp., was the Assistant

Director of the Bureau of the Budget when the civilian branches
started applying these techniques. Mr. Rowen has also been with
the Defense Department where PPB first gained fame.

John Haldi was the first director of the Budget Bureau's program
evaluation staff, with the responsibility for application of PPB.

Prof. Toby Davis, from Carnegie-Mellon University, is a joint
author of "A Theory of the Budgetary Process."

And we have Mr. Frank H. Weitzel, Assistant Comptroller General,
who will represent the Office of the Comptroller this morning.

We are happy to have this distinguished panel.
Mr. Rowen, will you start off?
I might say, incidentally, that some of you gentlemen have detailed

statements, and some very short statements. But you can be assured
that the entire statement will be printed in the record. We would
appreciate it if you can confine your opening remarks to 15 minutes
or so. And, as I say, everything you have here will appear in therecord.

(18)
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STATERIENT OF EEZRY 0 ROW3N, PRSDJNZT, RAND CORP.

Mr. ROWEN. Thank you, Mr. Chairman.
I am happy to have this opportunity to discuss with the subcom-

mittee the subject of planning-programing-budgeting, having been
involved to some extent in the promulgation of this particular ap-
proach to improving decisionmaking.

The essential aspects familiar to you I shall state very briefly: careful
specification and a systematic analysis of objectives of government;
a search for relevant alternatives, different ways of achieving objec-
tives; an estimate of the total costs of the alternatives, both the direct
and indirect costs, the initial ones and those to which the alternative
commits us for future years; both dollar costs and those that cannot be
measured in dollar terms; an estimate of the effectiveness of each
alternative, and of how close it comes to satisfying the objective; and,
finally, a comparison and analysis of the alternatives, to try and devise
the alternative which is the best one among those available.

This is all rather abstract summary. We can say a number of things
that PPB is not. Clearly, it is not a substitute for experience and
intuition. It is only a partial answer.

It is not to be the sole basis for decision in any area that I am fa-
miliar with. Especially, it is not decisionmaking by computer, a
notion which seems to have gotten around which has no foundation in
fact. Although computers can be helpful from time to time, they are
about as helpful as slide rule and pencil and paper. They are useful, but
by no means should they dominate, nor do they dominate, the PPB
operation in any part of the Government.

Certainly, PPB, and more broadly, systematic analysis, is not
limited to cost accounting, or even to economic considerations in the
narrower sense. There are many factors to be taken into account in
decisionmaking in public policy areas. And while measurement of
those things that can be measured is very important, naive attempts
to measure that which is unmeasurable, or to distort true objectives
by quantification of a naive sort, is not a good idea.

Let me make a few comments on the analytic aspects of PPB. It is
the thinking, the systematic analysis rather than the more mechanical
accounting aspects that are really of greater importance, but if this
effort led to nothing more than each agency's doing a better job of
reexamining those objectives and programing, then this would be a
very useful effort.

Objectives of Government programs are often stated in such vague
and nonoperational terms as to be little more than home-and-mother
platitudes.

At the other extreme, one sees people in agencies behaving in ways
that are very traditional, very conventional, they keep doing the same
sorts of things that they have done for years. Often they are inclined
to rule out relevant alternatives.

For example, it is not an objective, I would assert, of our intercity
highway program simply to lay concrete. There must be something
else we had in mind, although one often finds that whatever it is has
got lost, and we are imbued with the idea that we have to meet that
schedule in pouring concrete.

And one can find many examples of having the responsibility of
getting certain programs done, and confusing the means to the end.
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It is not the objective, for example, of educational programs to obtain
a given pupil-teacher ratio. There must be something deeper that we
have in mind in our educational system.

It is not the objective of our health programs to attain a certain
number of hospital beds for each thousand population, even though
that particular measure often assumes an importance out of all
proportion.

These are objectives that need to be gotten behind, and need to be
scrutinized carefully. I don't mean to suggest that this is an easy
thing to do. It is often very difficult. It is all very easy for me to say
the objectives of our hospital programs are not simply the building
and maintenance of a certain number of beds per thousand popula-
tion, or keeping patients' daily costs at a certain level, or taking so
many chest X-rays a year. But if it is not simply these objectives,
what is it? It is very difficult to get adequate measures of what it is
we are trying to accomplish.

For example, in the field of health care, there are crude measures
which are widely used, such as longevity and morbidity of various
diseases. And these are important objectives. They are also intangibles
involving a sense of good health and well-being, and are a very hard
thing indeed to measure. Getting at these requires good work, good
people, and time.

There is always a danger that poor work will tend to reduce the
multiple, often incommensurable, and conflicting goals to a single
objective that admits of easy measurement. And this is something to
be resisted.

Now, if it is difficult, complex, and very important to do these
things, what should we be trying to do? A beginning has been made,
but only a beginning.

I think we need to do several things. I think we need to push ahead,
taking seriously the need for systematic analysis, not just at the
Federal executive level, but also, as has been suggested by this
committee, in Congress. And I think it is at least as important that
the needs of State and local governments be recognized. Because, after
all, most of the government-the role of government in this country
is local. States and city governments have at least as much need as
the Federal Government does for good analyses, good planning, as
any other part.

But we have a very serious problem in the shortage of talent. There
is not all that much to go around. The people at this table can testify,
and in Washington as well, that there is a rather substantial number
of Government agencies scrambling for a rather limited supply of
talent.

And we need to expand that pool. We need to expand the supply
of people who can think through, think behind the more conventional
objectives that are often available to develop alternatives to accom-
plish the given objective, or possibly in some cases, different objectives.
There are many examples that I could cite-I won't at this time-that
are contained in my printed statement.

I would like to stress that of the greatest importance, really, in
considering alternatives is not merely comparing, evaluating those
that happen to be around, predigested ones, but inventing new ones.
This is about as far as it could be from the accounting interpretation of
PPB as one can imagine. It is not merely a matter of trying to compare
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and evaluate the course of actions that are well ahead and well
known to everyone. It is much more a matter of trying to think of
some new courses of action.

Be ingenious. Be inventive. Design around some problems. I
think a good deal of the effort up to now has dealt largely with
questions of format and structure and the phasing of procedures into
the budgetary cycle. I think this has been a necessary step.

But in the future, the effort should be devoted increasingly to
better analysis, to being more inventive, and more imaginative, and
designing useful alternatives that will achieve the goals of our pro-
grams.

Of course, we are interested in costs. And here we have a very
tricky problem of what are the relevant costs. They are not always
to be found in the budget. What are the costs of a supersonic trans-
port program? Maybe it is the sonic boom that shakes up the country-
side. That is certainly a social cost that won't be found in the budget.
And one can find many examples of this sort that decisionmakers
should take into account, or that systems analysts should take into
account in doing their analyses.

And because these costs are so often not to be found in the budget,
they are often neglected. And it is quite often that those costs in
the broadest sense which are not to be found in the programs are
more important than those that are.

Finally, there is the very difficult problem of estimating benefits.
I have suggested in the field of health how hard it is to measure good
health. The sense of being well, feeling well, and not being sick is
more than not having a collection of diseases. It is obviously more
than that. This is very difficult.

And the same is true in education. And it is true in transportation,
and it is true in virtually all of the activities of Government that
there are. But measuring effectiveness of programs, of the manpower
training program, is a very complex thing. It is difficult to measure
benefits well, particularly in the case of new and untried programs.
I think that honesty and humility on the part of those who are
engaged in running programs and analyzing them is very much in
order.

On the other hand, measurements can help, can tell us a great deal.
The mortality rates, and school dropout rates, and real income levels,
and unemployment figures do convey information. They don't tell
the whole story, but they help give us useful information. And this
is very valuable to help us press ahead.

Chairman PROXMIRE. Mr. Rowen, this is an excellent presentation.
But I would appreciate it if you could summarize or abbreviate your
reamining remarks, because we would like to distribute the time
among the other panel members, and then have an opportunity for
questioning.

Mr. ROWEN. I have some examples in various areas which I will not
attempt to summarize. I think that the essential points I have stated.
I think more needs to be done than has been done.

You are quite right in raising the question of what all this means to
the Congress. And I have no specific suggestions to make in that
connection. Perhaps other members will, and it might come out in the
discussion.

(Mr. Rowen's prepared statement is as follows:)
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PREPARED STATEMENT OF HENRY S. ROWEN

Mr. Chairman and members of the subcommittee, I am happy to have an
opportunity to discuss with the subcommittee the subject of the Planning-
Programming Budgeting (PPB) system, and, in particular, the matter of possible
future applications and future developments in this system.

The essential aspects of PPB are-
A careful specification and a systematic analysis of objectives;
A search for the relevant alternatives, the different ways of achieving the

objectives;
An estimate of the total costs of each alternative-both direct and indirect

costs, both initial costs and those to which the alternative commits us for
future years, both dollar costs and those costs that cannot be measured in
dollar terms;

An estimate of the effectiveness of each alternative, of how close it comes
to satisfying the objective;

A comparison and analysis of the alternatives, seeking that combination
of alternatives that promises the greatest effectiveness, for given resources,
in achieving the objectives.

Now let me mention a few things that PPB is not.
PPB is not a substitute for the experience, the intuition, and the judgment of

the decisionmaker. On the contrary, its aim is to sharpen that intuition and
judgment by stating problems more precisely, by discovering new alternatives,
and by making explicit the comparison among alternatives.

PPB is not decisionmaking by computer. In the first place, decisions will con-
tinue to come, as they should, from the political process, influenced by value
judgmenis, from the pressures coming from the various interested parties as well
as from the process of systematic analysis. PPB, through such systematic analysis,
seeks to aid the policy debate by being clearer and more explicit about objectives
and assumptions and facts, by trying to distinguish relevant issues from irrelevant
ones, and by tracing out the costs and consequences of the alternatives, to the
extent these are knowable.

PPB is not a computer operation, though computers may be helpful from time to
time. Nor can the thinking that must underlie well worked-out plans be produced
by machine-like analysts. Most problems of importance are simply not susceptible
of solution merely by highly abstract mathematical or economic techniques, though
these may contribute to solution of important parts of the problem. In any case, a
good analyst should be able to explain his study and its results to the decision-
maker, in clear language, free of jargon.

PPB and systematic analysis are not limited to cost-accounting, to economic
considerations in the narrow sense; PPB should not neglect a wide range of human
factors but it should not attempt, naively, to measure those factors that are really
unmeasureable. Wherever relevant, quantitative estimates are to be encouraged.
But good systematic analysis does not try to assign numbers to every element of
a problem, does not ignore the intangible, does not rule out subjective evaluation
and the appropriate use of judgment, as long as these are made explicit. Good
systematic analysis does not neglect questions of values. On the contrary, the
very name "cost-benefit analysis" reminds us that the question of who benefits
and whom does it cost is a question involving values as well as analysis.

Now let me turn to a few comments about the analytic elements of PPB-
objectives, alternatives, costs, and effectiveness.

If PPB led to nothing more than each agency re-examining its objectives, then
PPB would be a useful system. Objectives of government programs are often
stated in such vague and nonoperational terms as to be little more than home-
and-mother platitudes. At the other extreme, they are sometimes stated in such
narrow and conventional terms as to rule out any consideration of relevant alter-
natives. For example, the objective of the inter-city highway program is not
merely to lay concrete. Nor is the objective of an educational problem the attain-
ing of a given pupil-teacher ratio. Nor should improvements in the nation's
health be confused with attaining a given ratio of hospital beds per thousand
of population. Again, the stated and publicized objectives of a program may be
different from the real, operational objectives; good systematic analysis will push
behind the overt objectives to deal with deeper ones.

In some problems the objective is clearly defined and agreed upon. For exam-
ple, the inventory policy of a school system should be designed with the objective
of minimizing stock outages for a given cost. There are not complex issues of
objectives or of measurement in this instance.



But in many cases the problem of stating wisely the objective is not at all simple.
in health care, for example, is the objective really to keep patient-day-costs at a
certain level, or to take so many chest X-rays a year, and so on? Shouldn't our
primary concern be with the social and economic costs of death, or with the value,
the significance, the quality of life? Shouldn't the goals of education concern
achievement in the standard subjects, learning in special subjects, an improved
ability to reason, to be creative, arousal of the sense of wonder, the development of
social poise, the improvement of mental and physical health, and the custodial
care and civilized taming of the young?

In such complex subjects as these there is a danger that poor work will reduce
the multiple, incommensurable, and conflicting goals to a single objective that
admits of easy measurement: for example, the loss to gross national product
occasioned by deaths from heart attacks, or the test scores showing scholastic
performance in basic subjects. But the risks of selecting the wrong goals are
minimized if it is required that the analysis be clear and explicit, that it be open
and subject to review and criticism, and that it be exposed to competitive analysis.

Since my subject is future developments in PPB, and in systematic analysis
which is at the heart of PPB, I note that we need to improve our ability to deal
with problems in which objectives are not simple. This, like other needed improve-
ments, will come through doing analysis, exposing it to criticism, and learning to
do it better.

In this connection we need to do several things concurrently: we need to take
seriously the need for analysis, not just at the Federal Executive level, but also
in the Congress, and at the state and local level throughout the country; we need
to establish planning and analytic groups wherever an adequate supply of talent
exists to make this possible; doing this means that we need more people trained in
the necessary skills and methods to do good planning and analysis.

Next, a few comments on the second element of PPB that I listed above-
alternatives. A vital element is a clear and objective presentation of alternatives.
A planning document that does not present and compare alternative ways of
achieving the objectives is a document that merely tries to make a case for a
predetermined position.

The alternative means of achieving the objectives may not be obvious substi-
tutes, and it may an important achievement of the analyst to show that there are
additional alternatives that had not been recognized.

For example, our ability to support military forces abroad can be accomplished
by the use of airlift, or sealift, or prestocking supplies at foreign bases. Or through
a combination of these techniques, which might differ from region to region or
differ by type of commodity being supplied. Or a new alternative might be in-
vented-as it has-in the system which combines sealift with prestocking by
having loaded ships kept on station abroad.

Again, the educational level may be raised by a variety of alternatives-increase
in student participation, research and development in education, including the
building of model facilities, improvements in the professional staff and in adminis-
tration, the addition of new equipment, the reorganization of instruction, adult
retraining, education in the home, education of the disadvantaged, and other
categories of alternatives. Each of these categories, in turn, involves many alterna-
tives. For example, student participation can be increased through loan funds, work-
study programs in industry, educational leaves, starting public school at a younger
age, new patterns of continued schooling aimed at the dropouts, and many others.

In the field of health there are the obvious alternatives of improved medical
education, both for doctors and for auxiliary personnel, community education,
expanded research, support of specialized services such as centers for diagnosis and
treatment of specific diseases. But there are additional alternatives that are
relevant to the problems of national health: an attack upon infant mortality in
slums and rural regions, reduction in accidents and homicides, physical education
programs, problems of diet, of smoking, continual preventive care, and others.

It is important that these problems be looked at in a context sufficiently broad
that many relevant alternatives are compared. This means looking at not only the
comparison of alternatives that happen to be around but the invention of new ones
if the available ones are not satisfactory.

Initially the effort devoted to PPB has had to deal largely with questions of
format and structure and the phasing of procedures into the budgetary cycle. In
the future, the effort should be devoted increasingly to better analysis, to being
more inventive, more imaginative at designing useful alternatives that will
achieve the goals of our social programs.
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The third element consists of costs. The costs of a given alternative are the
resources that can no longer be used for other purposes, the opportunities that
this alternative precludes. The PPB analysts often prefer to speak not of coat
analysis but rather of resource analysis in order to remind us that dollar cost is
only a convenient and not always adequate common denominator by which we
can aggregate the many and varied physical quantities and activities that use
resources. For example, we may be "costing" a system that calls for many highly
skilled personnel or for large quantities of a scarce commodity. In the long run
we may be able to supply these requirements by spending dollars now, but in the
short run we may have to give these items special treatment.

The relevant costs cannot usually be gotten by pricing out a system described
by a detailed set of concrete specifications. Often we are considering future activi-
ties, concrete specifications are not available, and these activities take place in a
future whose principal characteristic is uncertainty. And this uncertainty should
be treated explicitly. The time-phasing of needed resources should be treated. And
all of the appropriate costs should be taken into account-whether or not they are
a charge to a particular budget. For example, depending on the purpose of the
analysis, meaningful costs of education include the direct operating costs, the
capital resource costs, miscellaneous expenses to students and parents, and the
foregone earnings of students while in school. The costs of putting an expressway
through a city include not only the initial and maintenance costs of the expressway,
but also the costs of taxes foregone, the economic and social costs of relocating the
displaced residents, the smog generated by additional travel, and all the other
social costs involved.

Finally, the concepts, the methods, and the analytical techniques used in a cost
analysis will depend upon the context of the problem and the decisions that may
be affected by the analysis. For example, in your own personal accounting, how
you amortize the.cost of your automobile depends on the decisions to be affected
by your accounting-choice of limousine or compact, trade in after one year or
ten, ride or walk.

In addition to the economic costs, there are, as we have seen, social costs that
must be dealt with-for example, in the military, the effect on morale within a
service, or the political costs of inconvenience and irritation to an ally. These
may not be measured numerically, but they should be recognized clearly and
explicitly.

The last item in the list above of the essential analytic elements of PPB was
effectiveness-or benefits, or utility, as you prefer. I have a few comments on
this subject.

We need better ways of estimating the benefits of proposed programs. Benefits
are hard to measure well, especially in the case of new and untried programs.
Moreover, I have suggested that benefits are often not adequately expressed by
simple mechanical measures of output, like the number of acres reclaimed or
number of cases brought to trial. Many important benefits can't be quantified
easily-or at all. But numbers can tell us a great deal. Mortality rates, school
dropout rates, real income levels, unemployment figures-all these can help us
estimate what a proposed program will attempt to accomplish.

Much of the future work leading to the improvement of PPB needs to concen-
trate on the problems of measuring and analyzing benefits. What should we
measure? Which benefits accrue to which people and at what future times-which
of these are relevant for a given problem? How can we better handle the mixture
of outputs of a program, outputs that are measured in incommensurable terms?
I have no quick and easy solution to propose to getting this work done. The only
answer I have is a slow and hard one: get as many good people as possible working
systematically and continually on the most urgent problems and give them
enough time.

We have been discussing the subject of systematic analysis-the elements
involved in carrying it out, some of the difficulties involved, and some prospects
for future developments. Let us turn now to some of the areas in which we need
badly to do better.

Many of our society's most urgent problems are inadquately understood and,
therefore, inadquately coped with by us. Despite our nation's wealth, and our
willingness to allocate much of this wealth to public purposes, our performance
falls far short of what we should be able to attain as the world's most advanced
nation in the level of education, technical skills, and administrative competence.

Our shortcomings are of two kinds: one is substantive. It is an inadequate
identification, definition, and analysis of important issues of society and of the
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alternative choices open to us. These issues usually involve many variables-economic, technical, social-that interact in complicated ways. The other isinstitutional. Our governments don't make adquate use of the individual talents
and organizational skills we possess.

What is needed is more systematic and continuing work on our central concerns,
work that is carried out in ways that can help illuminate and improve our social
choices.

Out of the long list of social problems that we could discuss here-race, educa-tion, poverty, and so on-I choose three as examples of subjects that need deeper
analysis: race, public order, and health.

Race: The general situation of the Negro is now recognized to be our key domes-tic political problem. Most of the others are closely linked to it. Thus the poverty
problem is to a considerable extent a Negro one. The U.S. ranks relatively low on anumber of indicators of health because of the high incidence of morbidity amongNegroes. Urban crime is concentrated in the ghetto slums of our large cities.Negroes also have high rates of mental illness, of alcoholism, and of family break-up.
The breakdown of the urban public school has been located disproportionately
among Negroes.

The heart of this problem has been located by some observers in the Negro
culture, family, and social structure generally. In a real sense, it is comparable tothe problems of development in many underdeveloped countries. Both in sections
of the "third world" and in the Negro community, there is a self-sustaining nega-tive cycle which preserves elements which are strongly resistant to modernization
or social developments. These inhibit their ability to take advantage of opportuni-
ties when they occur.

Other observers stress the "low level trap" aspects of Negro life, a life con-strained by housing segregation, high unemployment, poor schools, inadequate
transportation.

Since the Supreme Court's desegregation decision in 1954, and the growth of thecivil rights movement, efforts to improve the situation of the Negro have empha-
sized an attack on inadequate education through desegregation, Head Start pro-grams, and adult vocational and other forms of education. The results to datepessimistic. Desegregation has failed in a number of ways. Most Negro childrendo not attend desegregated schools. Integration has been followed by tipping, the
fleeing of the whites to private schools or other neighborhoods. It is importantto analyze the conditions under which tipping has taken place, to locate those
schools which have not tipped and to find out why they have not.

More disastrous, however, has been the inability of Negroes to succeed inintegrated schools. The Coleman Report, the most comprehensive study of theeffects of integration, suggests that integration may actually have hurt manyNegroes, while it helped others. The optimum conditions for improvement seem
to be attendance by middle-class Negro youth in predominantly white schools.Inadequately prepared and motivated Negro children placed among whites often
do worse. Thus, the problem is pushed towards finding ways of preparing Negro
youth to function adequately in good integrated schools.

Headstart also has not proved to be a panacea. Initially, Negro children exposedto intensive educational "therapy" seem to improve in learning capacity andeducational motivation. However, when placed in regular public schools, most
such children seem to revert downward in ability and motivation.

The third educational suggestion involves upgrading the ghetto schools through
pouring in more resources to make Negro schools the best in the country. As yet,for obvious political and financial reasons, little has been done. But there is asyet no evidence that any one school in the country which is primarily Negro does
a good job, as measured by the results.

The upshot has been the conclusion that reformers have asked too much of the
school system. The school cannot be expected to make up for inadequate cultural
background, for a family and neighborhood environment which often negates thevalues of the school. The Negro family and community, as the Moynihan Reportargues, is the crux of the matter. Here too, we find pessimistic research findings.

The larger culture which defines the Negro as inferior, which exposes him to awhite dominated world on television, in the press, the movies, the employment
structure, also contributes to the negative self image of the Negro.

Although these findings are not beyond question, it seems clear that a program
of social experimentation is called for. Various suggestions have been offered:(1) Provide more jobs. It is being argued that unemployment in the ghettos
is much higher than the already high level officially reported. Public work andtax incentives to industry have been proposed. These will be expensive. How
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much will they help? If it is too late to change the motivations of Negro adults,
it is still necessary to place them in socially respectable roles for humane reasons
and to give more stability to the Negro family, to give children fathers they can
respect. The one agency which can do this for poor Negroes is the government.
Is it possible to find forms of employment for this group which will not be
stigmatized?

(2) One possible way to deal with the problem of the Negro community,
family, culture, etc., is to create an elite group of integrated boarding schools.
Testing the efficacy of such an experiment would, of course, take a number of
years. It would be worth looking into the achievements of the small groups of
Negro youth who have been attending good private schools during the past few
years. The Russians have used boarding schools for war orphans and their
experience is worth examining.

(3) We have no real evidence on the ways in which special local schools have
succeeded. How well do Negro children do in Catholic parochial schools which
have a different sense of discipline and authority structure than other integrated
schools?

(4) Incentives-The most readily available incentive is economic. To what
extent can behavior and attitudes be changed by economic incentives? If Negro
children do badly in school because of a lack of motivation, an understanding of
an adequate means-ends relationship between work in school and ultimate
payoff if they lack the capacity for deferred gratification, can this be short-cut
by paying them for doing well? Can similar techniques work with adolescents
and adults? Are adequate jobs with incentive systems in which men are paid
more and promoted quickly for conforming to the work ethic enough to break
through negative motivations?

We want to know a great deal about the success stories among Negroes. Those
children who are doing well in school should be studied intensively, as should
successful Negro adults. Are there any communities, schools, religious denomi-
nations, members of political groups, who have done much better than others?

David McClelland, the Harvard psychologist, who initiated research in the
sources of variation in "achievement motivation" argues that it is possible to
change such motivation through courses. Can this be done with lower-class
American Negroes? The kind of research we need requires the collaboration of
psychologists like McClelland, of sociologists interested in education and social
mobility, of sociologists and anthropologists concerned with value systems, of
specialists on family structure, of psychiatrists and psychologists interested in
personality formation, of students of incentive systems, and the like. Such re-
search should be of different sets of factors on behavior. At the moment, students
of the Negro problem cannot supply answers to questions concerning where the
government and other agencies should place their resources.

Public Order: The widespread and intense riots of the summer of this year
have made public order the most urgent political issue in the country. The sur-
prising intensity and rapid spread of the riots is testimony to the widespread
lack of understanding of the attitudes of the Negro community and of the role
violence could play in the Negro community.

The President's Advisory Commission on Civil Disorders now is setting about
the task of finding out why riots occur in some cities and not in others; why some
individuals break the law and others in similar circumstances do not; the effects
of police-community relations on the probability of a riot happening or spreading;
who takes part in riots; who suffers; what government programs have been most
helpful? Although surveys on earlier riots, for example in Watts, give some in-
sights, it will not be easy for the Commission to get answers to these questions, for
much of the basic work has not been done.

The riots are an extreme form of deviant behavior that clearly needs better
understanding. Even apart from the riots there has been growing public concern
about crime. The fact of public concern about crime is incontrovertible; what is less
clear is how much crime there is and how to prevent it. With the work of the Na-
tional Crime Commission we have the beginning of a systematic approach to
understanding the causes of crime and ways of reducing it.

It is clear that far too little work has been done in most areas relating to public
order, except perhaps in those dealing with purely legal questions, and this lack
has been a major handicap in devising strategies to meet the crime problem.
Crime and delinquency until very recently were unfashionable stepchildren of the
law, sociology, and social sciences. This subject has enjoyed low status and at-
tracted few first-rate people and little research money. To some extent this
situation has changed, but the result of several generations of neglect is that there
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are few good work ers and only very fragmentary sound work. For example, the
Crime Commission Report in 1967 continues to rely on the empirical and observa-
tional studies of the C hicago School of the Twenties to show the relationship of the
city slum and crime.

Statistical description of the incidence of criminal behavior and of the operation
of agencies of justice is generally poor. Economic analysis of the costs of crime and
the operation of illicit economies is unavailable. Legal research has tended to view
problems in isolation. Rarely have empirical or sociological studies been made of
the actual workings of the crim inal justice institutions, of their effect on the
persons involved, of their success, or of other practical issues. Relatively few studies
have drawn on talents from a bro ad range of disciplines to study criminal problems.

There are two broad classes of questions to be examined. One is the effect of
the social environment on the incidence of crime: education, jobs, family struc-
ture. This environment is partially susceptible to change and one class of policy
issues is the effect of specific changes on crime. The other is the operation of the
criminal justice system both in terms of its efficiency and its fairness.

One issue is the definition of crime. This issue becomes clouded when the con-
cept of criminality is used outside the area of violence and to enforce moral or
economic order, or to deal with medical problems or administrative violations.

Another is the criminal law process viewed as a decision system, some of it
formal and some of it very informal and not readily observable. Thus, law enforce-
ment officers exercise broad discretion-police reaction to events in the street and
the decision to arrest; prosecutorial decisions whether to charge, what charge to
file, and guilty plea negotiations; judge and jury discretion whether to convict
and what sentence to impose; and finally, the many decisions made by correc-
tional authorities in dealing with the convicted offender. How can we measure
how the system in fact operates when most cases are disposed of informally? What
would be the impact of policy guidance as to how discretion should be exercised
and of other checks on the way these decisions are made? How can we better
select and train the persons who make such decisions? What kinds of procedures
and information can help in making these decisions?

Another aspect is the relationship between public perceptions, particularly
the sense of fear and insecurity and the attitude toward offenders, and the reality
of crime. Consider the effects of these public perceptions on the quality of social
life in the city, upon the definitions of crime, upon tolerable methods for dealing
with offenders, and upon the opportunities that are available for the reintegration
of offenders into society. Consider the effect of the perceived high incidence of
violent crime on the flight from the inner city. How can a community be led to
accept the presence of a halfway house or a center for treating addicts in its
nighborhood? How can the public be encouraged to employ persons with police
records?

The economics of crime. What does the nation spend on security, including
law enforcement agencies, private policing, locks and alarms, and insurance?
What is the loss from theft, bodily injury? Consider the role of insurance companies
and their capacity to distribute the costs of crime as well as to encourage adequate
security by property owners. What is the place of deviant systems (e.g., pro-
fessional crime, the fencing of stolen goods, employee theft, shoplifting, com-
mercial fraud) in the nation's total economic structure? Consider the collateral
economic effects of crime on small business, movement to the suburbs, and its
impact on the economic squeeze on big city governments.

There are other questions including the applications of technology to public
order, but this list should suffice to indicate some of the analytic needs.

Health: As individuals and as governments, we have been devoting increasing
energies, concern, and resources to the attainment of good health. Because health
care has been equated largely to medical care, the greatest emphasis has been on
improving medical care.

In recent years there has been a remarkable rise in national expenditures on
health care services and supplies from $17 billion in 1955 to $37 billion in 1963.
If these trends continue, health care services in 1975 will account for 7 percent of
our total national production-implying a national health care budget of around
$90 billion.

The nation has purchased far less than one would expect with these resources.
As measured by the only index of health for which reliable statistics exist, and one
of the major objectives of improved care, life expectancy, there has been a barely
perceptible improvement in the last decade. Nor have we reached an "upper
limit" of life expectancy. Among countries for which good statistics are available,
the United States ranks thirty-seventh on the basis of remaining lifetime for men
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at age 40 and at age 10 the life expectancy of males is 4.5 years less than that of
those in the leading country (Norway).

This experience raises the question of whether our emphasis on medical care
as the principal means to improved health is appropriate. A major policy issue is
whether there are more productive ways to increase health levels than simply
by increasing the inputs of medical care. Answering this question will require
research to provide a better understanding of the relationships to health of
nutrition, environment, occupational factors, etc.

In any case, medical care will continue to be the largest and most important
component of the health budget. And the need for improvement in the medical
care system is apparent. The present system has overburdened practitioners who
cannot spend sufficient time with their patients; physicians whose actual medical
practice deviates significantly from current best practice; patients treated in a
hospital when they could equally well be treated on an outpatient basis; hospitals
whose high costs are not justified by the extent or effectiveness of the services
they provide; persons with serious medical conditions who cannot gain good
access to medical care. These problems are increasing rather than diminishing
as medicine grows in complexity, physician-specialization becomes dominant,
and hospital insurance covers an increasingly large number of people.

It is quite clear that the traditional patterns of medical practice and hospital
organization arc becoming increasingly obsolescent. But these traditions are so
deeply embedded in our society that they will not be changed until the cost of this
obsolescence is irrefutably documented. Such documentation should be a major
objective of a research program, since the fragmentary evidence now available
indicates that the cost in terms of dollars and lives is high: Studies have found
wide variations in the quality of medical practice conducted both inside and out-
side of hospitals and in the costs of care provided. Studies of hospitalization rates
for Federal employees indicate that perhaps as many as one-third of the hospitali-
zations paid for the Blue Cross-Blue Shield were not medically justified.

Still another major problem area relates to the provision of care to the poor.
The federally supported Medicaid program is one approach to solving this problem,
but many barriers other than finances impede the access of the indigents to good
medical care. The problem is to devise new programs and policies that will move
us in the right direction-and will do so within the constraints imposed by the
nature and history of our health institutions and professions.

These comments are made by way of example, to suggest a longer list of areas
of social concern that are in need of concentrated work.

In all of these areas the problem is not so much lack of knowledge as lack of
knowledge relevant to policy; not so much lack of technique, as lack of technique
for analyzing policy questions; and not so much lack of skills, as lack of skilled
people working together on these problems. What must be found is some way to
harness our knowledge of social processes, to sharpen our process of analysis, and
to involve and train good people in methods of structuring and solving complex
policy questions.

These problem areas are, in large part, the concerns of government at all levels.
But they lack the means for tackling these problems effectively. At the Federal
level few Departments have an analytic capacity of any consequence. They gen-
erally lack the ability to identify problems with precision, see that relevant data
are collected, policy alternatives formulated, valid experiments run, existing pro-
grams evaluated. Even the simplest fact, such as finding out how many able-bodied
males in this country are supported by welfare, has taken many months for a high
official to acquire. Straightforward data on health care, education, ghetto jobs,
housing are often inadequate. The more complex question, "What is really being
accomplished by these programs?" is rarely addressed in depth.

As the current hearings of this Subcommittee show, actions have been taken
by the President within the past two years to introduce more systematic methods
of analysis of objectives and programs throughout the Federal Government.
I suspect that the hearings will also show that while progress has been made in
some agencies, little has happened in many. The future will undoubtedly see an
improvement in the performance of government agencies in conducting systematic
analysis.

Finally a question of great importance is the extent to which the Congress has
available to it the data and analyses it needs in order to discharge its responsi-
bilities. Most of what it needs it should be able to get from Government agencies.
But a good case can be made for the Congress having available to it an improved
analytic capability of its own. How this might be provided is a matter on which
I am not prepared to comment. It does seem to be a suitable subject for investiga-
tion by the Congress.
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Chairman PROXMIRE. Mr. Haldi?

STATEI3EXT OF JOHE BALDX, FORRZER CHIEF, PROGRAI9
EVALUATION STAFF, BUREAU OF THE BUDGET

Mr. HALDI. Thank you, Mr. Chairman.
I would like to summarize briefly my rather extensive statement so

as to leave more time for discussion. I think that will be more fruitful.
Chairman PROXMIRE. Yes, I might say, of course, that Mr. Rowen's

statement will be printed in full in the record, and so will yours.
Mr. HALDI. I would like to cover briefly two other aspects of PPB.

The first one, frequently overlooked, is that PPB is far more than just
ad hoc analyses of problems. Under PPB analysis is carried out within
a structural program framework with which you are probably already
familiar.

But to review briefly, all agencies are now required to have what is
called a program and financial plan (PFP). Details for this are spelled
out in Bureau of the Budget Bulletin 68-2 and Circular A-11. Since
each agency is required to have, as soon as possible, accounting
backup for its program and financial plan, full implementation in an
agency will require a good deal of work. But if properly constructed
and properly monitored, the PFP can be a valuable management tool.
The existence of PFP's has also resulted in a lot of discussion, both in
various committees and outside of the Congress, concerning the
budget structure and the possibility of changing from the existing
appropriations structure to a program-oriented budget structure. I
personally think that this is a matter to which the Congress should
give a considerable amount of consideration, after the present pro-
gram structures have been experimented with and have been perfected
more than they are at the present time.

Along this line, I believe the Defense Department proposed this
year that their appropriations structure be changed, but it was
rejected by the Congress. As PPB evolves and develops, however, the
possibilities and opportunities for using the program budget structure
and the program framework-both as a way of making appropriations
and as a way of reviewing the entire agency-ought to be given serious
consideration by the Congress.

This emphasis on programs which the program structure and
the PFP bring to a head, is a rather valuable management aid, 1
believe, in the sense that it brings together the efforts of a number of
diverse people in an agency-the accountants, the financial
controllers, the budget officer, the statistical data gathering people,
and the analysts-and it enables them to focus all of their efforts on
the agency's programs.

As PPB was implemented in each agency, we first defined its
programs. Then, after adopting a program structure, we asked: What
data do we now have to get program reports? What data are available
on program outputs? What data are available on program costs?

From such fundamental questions we often found considerable
weaknesses in an agency's entire data gathering system. Conse-
quently, this effort has been a very healthy influence, I believe, in
getting more and better information gathered systematically around
well-defined programs; that is, programs which have a common
thread, or a common meaning.
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Moreover, the idea of using these program structures and con-
ducting systematic budget reviews by programs has a lot of merit
and I think the procedure should also be considered by Congress as
well as by the executive branch.

As each agency has put together its program budget and looked
at its activities from the viewpoint of what the entire agency has
been doing, I think that in some cases agencies themselves have been
surprised to find a number of diverse bureaus engaging in similar
activities. For example, I believe someone in the Department of
Interior said they have nine different bureaus concerned with
estuaries. And estuaries, of course, represent a relatively small problem
area in the context of the whole Interior Department.

I think it is fair to say that this is the first time that the Interior
Department has looked at what might be called the estuary problem
as a departmental problem.

Conducting similar program reviews in Congress and asking agen-
cies what they are doing in a program area, what other agencies are
engaged in the same program area, and how their efforts relate, over-
lap, or duplicate, and what gaps are perhaps not being filled, would
be a healthy wvay to look at the many programs and activities carried
on by Government agencies and bureaus. So I suggest that Congress
consider conducting some reviews, perhaps on a trial or sample basis,
by program area instead of by the agency-bureau-appropriation-ac-
count approach generally followed now.

The role of analysis, which is talked about so frequently, is the
second aspect of PPB that I'd like to talk about. I put it last not
because it is less important. In fact, I believe it is most important. I
think that in the analytic process there is a definite role for Congress
which I shall try and describe. In my prepared statement I have
distinguished, for purposes of discussion, two roles for analysis. One
is the study of new programs and the other is the evaluation of
existing programs. The latter is a sort of systematic, critical, analytic
approach to finding out what programs are doing, what their objectives
are, the extent to which they are achieving their objectives, what
program information is available-and what information is not avail-
able but could be made available through better information gathering
efforts-and finally putting together a sort of analytic picture of the
program as it currently exists. This is one important role for analysis.

We have tried a few sample program evaluations, and they have
been proven extremely valuable. Such analysis, if done critically, but
fairly and without bias, can act as a sort of discipline on the agency.
It can be compared in many ways to the discipline that competition
forces on private business firms. This discipline is characterized by the
recurring critical review of operating results. Business managers are
regulary forced to sit down and take stock-particularly if things go
bad-because the system provides regular feedback on whether each
program or product is performing badly, mediocre, or well. To reiterate,
it is of course competition which forces firms regularly to sit back and
reappraise their whole effort. This discipline is frequently lacking in
the administration and management of Government programs.
Consequently, it is not always easy to get agencies to take a really
critical analytic look at their various programs.

My own personal view is that the process would work better if
Congress had available to it an analytic capability that could first,
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carry out at least some investigations; second, act as a prod on the
agencies to be more critical in their own self-examinations and third,
finally, appraise the technical aspects of analyses prepared by the
agencies. In my opinion nothing would help the whole PPB effort
more, or have a more healthy influence than for Congress to have
available to it a sizable staff of qualified analysts.

Just how big such a staff should be, or where the staff should be
housed or placed, or how it should be set up, I am not qualified to
say. I leave that to people much more experienced in the ways of
Congress than myself. But my opinion, in just a rough order of
magnitude is that the General Accounting Office has about 4,500
employees, of which about 2,500 can be classed as professional em-
ployees, and I estimate that somewhere between 5 and 10 percent
of the size of the GAO would be adequate for the analytic effort
needed.

Chairman PROXMIRE. How many people is that?
Mr. HALDI. Well, 5 to 10 percent would mean a minimum staff of

about 120 professional people available to the entire Congress, or a
staff of maybe 200 to 225, including the professional and support
staff. As you can see, I am thinking of numbers considerably larger
than an individual congressional committee has available to it through
its regular committee staff, although I am not thinking of any large
organization the size of the GAO.

This is not a large staff when you consider that one,.the Government
spends $135 billion a year, which represents a lot of resources, and, two,
the Government itself manages a great number of programs. The
Government does make a lot of grants and have a number of loan
programs which depend upon the various recipients to accomplish
some end result but the Government directly manages a great variety
of services and programs. It manages the Forest Service, for example;
one-fourth of all the timber produced in the United States originates
in the national forests. It manages the whole air space control system
through the FAA. It makes charts and maps through the Geological
Survey and Coast and Geodetic Survey. I needn't go on. The Govern-
ment runs all kinds of programs. It alone hires or selects the people
who run the programs. It carries out the programs. And the end results
represent the efforts of Government agencies. In these programs no
State or loan recipient, or other organization intervenes in accomplish-
ing program objectives. Such Government-operated programs amount
to billions of dollars annually.

I am suggesting that a good analytic effort would provide useful
and worthwhile monitoring of Government-managed programs. It
would probably also provide a sort of discipline on the agencies.
I have in mind a type of analytic effort and a type of discipline that
one simply does not get at through accounting audits. There is nothing
wrong with accounting audits, let me be clear about that. It is just that
accounting audits are not designed as an analytic appraisal of the
stated program objectives or the statistical results pertinent to the
accomplishment of these objectives. These are things that accounting
audits are not designed to go into. They never have been, and I
doubt if they ever will be.

The other area of analysis which is equally important, perhaps
even more important, is the area that Mr. Rowen spoke of and covered
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in more detail in his prepared statement: the analysis of new programs,
or the analysis of basic issues to which we have just begun to address
ourselves to. If you consider a period as long as the next 20 years,
with the country growing the way it is, a considerable number of newv
programs will certainly evolve, as they seem to do each year.

A good analytical effort on these problems, as we turn to face them,
is going to have a lot of initiative in shaping the sort of legislative
proposals which cannot be ignored. It is going to give initiative to
whoever has analytic capability available. Proposals emanating from
such sources will be better thought out, and will have been subjected
to criticism, and will have fewer loopholes. They will not be perfect,
to be sure. But solid thinking by a number of bright people about
program proposals can oftentimes go a long way toward anticipating
difficulties and filtering these out.

This is another reason why the Congress should consider having
directly available to it its own staff of trained and experienced analysts
rather than having to rely almost exclusively on the analytic efforts
which come out of the executive agencies.

Now, we often get analyses carried on in the private sector, in the
universities, or by nonprofit research corporations. And a lot of good
work that comes out of this particularly basic fundamental work.
But we need the type of analysis which is pointed 100 percent toward
possible Government programs.

The trouble with a lot of academic research is it doesn't.really sift
and filter program proposals. They don't carefully cost out all of the
implications of a program proposal, as there is not much academic
reward for this. Academic publications are not interested in fully
costed-out proposals. Oftentimes academics are simply not qualified
to cost out all the aspects of their proposals. So academic work is
oftentimes of a more fundamental nature.

I think that when you start shaping specific programs, or writing
basic legislation which is fundamental in the way it shapes programs,
then you need a small group of well-trained analysts who can help
examine and criticize the pros and cons, or the good and bad aspects
of various program proposals. This is what you might call applied
analysis. Sometimes it is available from outside the Government. But
all too frequently this type of analysis is not available. I suppose in
the very big issues it is almost always available. But there are a great
number of issues which are not that big, which don't make headlines,
and for which such analysis is not available anywhere. In the aggre-
gate, the smaller programs are quite important.

So I suggest that Congress consider the possibility of having its
own analytic staff and using their staff as a spur to get better work
from the agencies themselves.

(The prepared statement of Mr. Haldi is as follows:)

PREPARED STATEMENT OF JOHN HALDI

Mr. Chairman and Members of the Committee, it should be made explicit at
the outset that virtually none of the individual "components" of the Planning-
Programming-Budgeting (PPB) system arc "new." For a number of years AEC
and NASA have had program budgets,and their congressional appropriations have
also been made along program lines. We know from experience with these agencies
that the program budgeting aspect of PPB will work, provided we want to make
it work. Moreover, the financial-statistical reporting systems of some agencies are
much better than of other agencies. Not a little of the work associated with PPB
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involves trying to get many Government agencies to adopt practices which are
standard in the few "best" agencies. If PPB were as new and untried as is some-
times contended, it would be imprudent for the President and the Bureau of the
Budget to have all agencies adopt it without experiment. However, this is definitely
not the case, and there is no reason to wait for several more years of experimenta-
tion with techniques that we already know to be useful.

On the basis of the experience gained through my personal involvement with
the installation of PPB in the Government, I would like today to discuss what
I consider to be the four most important points pertinent to the future develop-
ment of the PPB system. Briefly, these are:

First, the PPB system should become a valuable aid for managerial control as
well as for management decision-making; when fully developed, it is meant to be
a complete system designed to help executives do a more effective job in managing
their agencies or bureaus.

Second, given time to develop, the PPB system should produce more and better
program information for Congress as well as for the executive branch.

Third, systematic program analysis will play two important roles in the PPB
system:

Evaluation of existing, ongoing programs; and
Appraisal and development of new proposals.

Fourth, systematic program analysis, especially analysis of new programs and
basic changes in existing programs, should and will become an increasingly
valuable tool of Government decision-makers. As the capacity for good applied
analysis develops, it will carry with it a considerable amount of initiative in both
the legislative and budgetary processes.

Although full implementation of PPB throughout the Government is proceeding
somewhat more slowly than I and others had hoped. we now have enough ex-
perience to see that the potential originally envisioned exists for all agencies. In
fact, those agencies which are making the least progress with PPB probably
have the most to gain from it. It should be understood that even today some of
the details of PPB are not fully worked out; the total system is improving and
evolving as we gain experience and learn from our mistakes. But as PPB continues
to take root, it should play an increasingly important role in the budget process.
Consequently, PPB should become increasingly important to Congress. Prepara-
tion for this hearing has forced me to collect my thoughts on the future and the
potential congressional role more than in the past. There are several recommen-
dations which the Joint Economic Committee and the Congress ought to consider.
Briefly, they are:

First, Congress should consider adopting program budget structures for
appropriations;

Second, Congress should consider holding budget hearings along program
lines rather than strictly along bureau and appropriation lines;

Third, Congress should press agencies to develop better program control
systems, with better information and better reports flowing to Congress;

Fourth, the Joint Economic Committee should consider holding hearings
on the subject of national goals and objectives;
. Fifth, Congress should create its own analytic staff which will be directly

responsive to its own needs and which will act as a check on the quality
of the analysis done by agencies; and

Sixth, Congress should become an important consumer of program ana-
lysis; competition in analysis should be encouraged and when differences
emerge, as they almost invariably will, they should be aired before congres-
sional committees.

Needless to say, these changes should be made judiciously, in some gradual
fashion. For example, it is possible to start by having just one department present
two budgets, one in PPB format and one in the customary appropriation, line-
item format. When enough experience has been gained with the PPB format
so that the two are equally familiar, the two can then be compared on their
merits. Similarly, it is possible to take one program area, and have each agency
concerned with this area list its objectives, show what it is doing to achieve its
stated objectives, and say how it thinks its efforts relate to those of other con-
cerned agencies. The sample program area chosen for such an experiment could
be large, such as "Health," or it could be smaller and somewhat more restricted,
such as "Estuaries." I

I The Interior Department admits to having more than five different bureaus concerned in one way or
another with estuaries. Agriculture, the Corps of Engineers and perhaps other agencies are probably also
concerned with some aspect of esturaries.
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Summing up my views about Congress and PPB:
Congress need have nothing to fear from adoption of the PPB system;
Congress should participate fully and demand that the PPB system be

developed to the maximum extent possible; and
Congressional "participation" in PPB, to whatever extent it does mate-

rialize, should act as a healthy stimulant to development in the executive
branch.

PPB SHOULD BECOME A VALUABLE AID FOR MANAGERIAL CONTROL AS WELL AS
FOR DECISIONMAKING

The two primary goals of the PPB system are, in essence:
First, to help give the taxpayer the right Government programs; and
Second, to give him more from those programs-that is, more quantity or

more quality of whatever the programs produce-for each dollar of taxes
spent.

The Congress has often indicated its agreement with these general goals. But
how can the PPB system achieve them? This is a fair question to ask, and the
answer is: By better management of Government programs.

As used here, the term management is meant to be interpreted broadly. It
includes, but goes far beyond, high-level decision-making. Our real interest lies in
the end results achieved by our programs. Overall management and implemen-
tation are therefore important because, if the organization persists in carrying out
badly all policies, decisions and strategies devised by top management, then even
the best analysis and decisions will be somewhat thwarted. The PPB system has
a great deal of potential for improving what might be called "managerial con-
trol"-the functions of budgeting, controlling, accounting, and information feed-
back-which affects considerably the way programs are executed. This potential
tends to be frequently overlooked, however, as discussions about PPB often seem
to narrow quickly to a debate over the role of analysis in governmental decision-
making.

In any large organization, including Government agencies, the total manage-
ment picture is a composite of the efforts of-

Executive management;
Line management; and
Staff:

Budget officers;
Financial managers;
Information managers; and
Planning groups.

Adoption of a program budget, which is one of the first steps in the installation
of a PPB system, emphasizes the agency's major programs for reaching our
national goals, such as Child Health Care, Crime Prevention, Outdoor Recrea-
tion, or Education for the Underprivileged. This emphasis on programs is im-
portant-more important than it may at first seem-because it provides a common
ground for uniting and integrating the efforts of those who are trying, each in
their own individual way, to contribute to better management. A common
linkage via programs can greatly enhance the overall effectiveness of these comple-
mentary groups.2 But, do not blow up this importance out of context, either. Let
us all be clear that adoption of a program budget will not, by itself, result in
any significant program changes. The definition of a program structure may be
necessary, but is certainly not sufficient for achieving the desired end result-
better design and execution of programs.

Thus a total PPB system should be viewed a tool, a device, a means, a system,
or whatever you like to call it, for helping Government executives do a better
job. In no sense does it replace either management or the decisionmaking func-
tion. Given time, as PPB develops into a complete system, it will offer the top
executives of an agency:

Better program information and reports, including:
Better financial information;
Better statistical information; and
More integration of financial and statistical information.

' The emphasis on "programs" by a Goveriunent agency is analogous in many ways to the emphasis
given "product lines" by many private firms. Thus program budgeting, program accounting, and program
reporting are similar in many respects to product-line budgeting, product-line accounting, and product-line
reporting, all of which are standard practices among many of our biggest and best managed corporations.
l'l'B can be viewed simply as an attempt to get Government agencies to adopt the best management prac-tices of our time.
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Better methods of displaying comprehensively the program decisions which
they make, including:

Estimates of program costs and program outputs; and
Making visible future implications of current decisions.

Better analyses of complex issues requiring top-level decisions and direction.
The relationship of these various components is shown somewhat more specifi-

cally in Figure 1, which indicates how the annual planning-programming-budgeting
cycle should work in large Government agencies when the system is fully developed.
As expected, the emphasis throughout Figure 1 is on programs. Moreover, al-
though it is not clearly indicated in Figure 1, program evaluation and cost analysis
are permanent, ongoing functions at all times, with information feedback and
followup also on a recurrent basis. The view taken here, then, is that in its fully
developed state PPB will become a complete decision-making and control system
which includes analysis (systematic analysis, cost-effectiveness analysis, etc.),
but it will be more than just analysis.

Proper installation of a complete PPB system in an agency will also help
integrate the entire planning-budgeting progress reporting system in a much more
meaningful way than has been achieved to date.3 The purpose of this integration,
of course, is to insure that (a) decisions to initiate or continue programs are based
on meaningful evaluations of their costs and benefits, (b) the implications of pro-
gram operations and costs in future years are considered along with annual
budgets, and (c) provision is made for periodic reevaluation of programs in quanti-
tative terms that can be compared with the stated program objectives.

Were it true that PPB is just analysis of selected issues, and no more, then
PPB would not deserve to be labeled "A System." Moreover, there would have
been no need for the Bureau of the Budget to require an investment of valuable
time and resources by each agency to-

Define a program structure;
Define wherever possible measurable "outputs" for each element in the

program structure;
See that good statistical data exists on these outputs;
Develop a multi-year Program and Financial Plan (PFP);
Dfsplay estimates of financial requirements and outputs for each program

element for several years beyond the upcoming budget year;
Promulgate program change procedures,
Update and maintain the PFP on a current basis; and
Develop accounting backup and progress reporting support for the program

structure adopted.
In short, a complete PPB approach is systematic in its treatment of each of

these basic management functions:
Defining objectives;
Evaluating alternatives;
Developing plans; and
Maintaining control.

Obviously all of these functions have been performed in the past with varying
degrees of success. The unique contribution of PPBS is welding these together
n a consistent management framework.

For PPB to achieve its full potential as a management system will require
a number of changes from the existing mode of operations. The Bureau of the
Budget, for example, will need to-

First, require all budget submissions, including justification and backup
material, to be submitted in program terms;

Second, conduct all budget reviews along program lines; and
Third, make its program decisions on the basis of the program submission

and in terms of the program budget.

FIGURE 1. THE ANNUAL PPB CYCLE IN A LARGE GOVERNMENT AGENCY

1. Do program analysis-
Evaluate existing programs (use progress reports-see step 5 below);
Study new program proposals and alternatives; and
Do analysis on a permanent, full-time, continuing basis.

2. Agency management makes program recommendations or decisions:
Use studies from program evaluation and analysis (see step 1 above); and
Obtain approval from Bureau of the Budget, the President, and Congress.

3 A great deal of effort and cooperation from the people responsible for these functions is also required.
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3. Give budget allotments and directions to the "field organization"-both in
program terms.

4. Programs are implemented by the field organization:
Each installation or "center" should have financial responsibility for

its activities;
Each center should be charged for all resources which it uses; and
The "system" should give field managers personal motivation to do the

right thing.
5. Progress reports (monthly or quarterly, say) on program performance

flowback from the field organization:
Program costs;
Program outputs; and
Actual and planned program performance compared

6. Corrective top management action as necessary.
7. Agency management makes major program recommendations or decisions

for the next year (that is, the budget cycle begins; evaluation and analysis is on n
continuing basis).

The Bureau of the Budget is moving more in this direction each year. Congress,
too, has an important role to play. At a minimum, it should consider-

First, using the program budget structures for appropriations (after we
have had another one to two years' experience with them); and

Second, conducting at least some of its hearings along program lines rather
than strictly along bureau and appropriation account lines.

Since more than one agency or bureau is involved in many of our programs-
major programs like health care, education, poverty or crime; and less major
programs like outdoor recreation, estuaries, or water pollution-a systematic
program approach should give congressional committees a much better perspective
for considering appropriations requests. Undesirable duplication and overlap
are more easily revealed in this way. Also, where agencies are involved in similar
programs but, say, in different regions or areas, their performance can be more
easily compared and they can be made to "compete" with one another in terms
of vying to provide more value of output for each dollar of appropriations. In
my opinion, this type of competition among Government agencies would be
just as healthy a stimulant as is competition in the private sector of our economy.

PPB SHOULD PRODUCE BETTER PROGRAM INFORMATION

It was previously stated that a complete PPB system should lead to a substantial
increase in more useful program information. I would like now to elaborate on
this point.

I believe it is fair to say that in a number of Government agencies, perhaps most,
financial records and statistical data are not now kept in ways that enable them
to be brought together to assess the need for their programs, the results of their
programs, or full program costs. This sort of information may seem rather basic,
but when available such data are usually recorded separately and in non-comparable
ways.

Often this sort of information is simply not available. Initiation of the PPB
system, with its focus on "programs," has revealed extensive deficiencies in the
data base of a number of agencies. For example, it would not be unusual to find
financial records kept by appropriation account and by object class, with no
explicit attempt to develop good program cost data at the field level (unless,
when by purely fortuitous circumstances, appropriation and program accounts
coincided). Moreover, in those agencies which do keep program cost records in
field offices, it would not be unusual to find financial records collected along lines
of the agency's districts and regions, whereas statistical information pertaining
to the agency's programs may be recorded by county, along State lines, by
standard metropolitan areas, or in some other way not at all consistent with the
financial data which is available.

It may seem somewhat ironical that those Government agencies which spend
much time recording and collecting statistical data cannot assemble consistent
program information (costs related to other relevant measures) because the data
are not in a useful form. However, this is a problem even in our more sophisticated
agencies.

Other agencies have not had to worry about comparability because they simply
lacked basic data. They have therefore had to start systematically collecting data
rather than straightening out what they already had. The Bureau of Indian
Affairs, for example, is now in the process of more accurately determining the
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number and economic characteristics of Indians living on the reservations; that is,
BIA is taking a detailed census, reservation by reservation, for the first time.

Critics of PPB sometimes convey the impression that its practitioners are
trying to put numbers on those intangible or imponderable elements which cannot
be quantified, and which it is misleading to try and quantify. We are so far re-
moved from this sort of thing, however, that such criticisms scarcely warrant
response. As the example from the Bureau of Indian Affairs illustrates, initiation
of the PPB system has encouraged agencies to do such fundamental things as
count and describe their clientele groups and make a population forecast. Some
professors have at times been surprised to discover that accurate population data
were lacking for many foreign nations, and yet we are discovering similar "gaps"
here at home.

It will take time to develop the data and the type of reports which a good
PPB system should produce, but, as they evolve, such reports should be valuable
aids to identification of program weaknesses and areas that can be improved.
They should help managers at all levels do a better job and become more pro-
ductive.

From the outset, it should be recognized that better information on program
costs and outputs has important potential as a worthwhile control device. In
time, such information should become an important supplement to the present
controls on travel, personnel ceilings, vehicles, etc. Cost-output information will
probably not replace these existing controls for some time to come, although
conceivably it could.

The present system of controlling in some detail inputs or object classes with-
out paying systematic attention to program outputs can lead to undesirable eco-
nomic consequences. The present system does not provide a balanced picture.
Even if tight controls on inputs do force agencies to carry on their activities
at minimum cost,4 agencies are never forced to ask themselves whether they are
pursuing the right activities, or the right mix of activities. Yet tHis is really a
much more important question to ask. One of the ultimate paradoxes from our
present approach usually occurs when Congress accuses an agency of not asking
for sufficient money because some aspect of one of its programs is, by general
agreement, lagging. It is quite possible, when this situation arises, that general
priorities have shifted, but that the agency has not shifted its programs accord-
ingly. The agency may be spending money elsewhere with virtually no results,
or with relatively little effectiveness, and the resources represented by this money
could, in theory at least, be transferred to the lagging part of the program. In
fact, in this light the agency may already have too much money, rather than
too little. But if tradition, political processes, or some other reason causes us to
be absolutely wedded to the inefficient or inconsequential part of our programs,
along with the more efficient and more important part, and if this mix cannot be
changed, then of course the paradox is explained. The only way to get more of
the desired result is by spending more total money, and of course the agency
should have asked for more.

THE ROLE OF ANALYSIS IN PPB

Probably the most important component of the PPB system, the most difficult
to initiate, and the most difficult part to gain acceptance of in the Government,
is systematic analysis of Government programs. Unfortunately, the application
of analysis to Government programs has become somewhat controversial and
because of this I would like to define briefly what I mean and what I think others
associated with PPB mean by systematic analysis.

Systematic analysis is often associated with quantitative analysis. However,
it is by no means coextensive with quantitative analysis. The word "analyze"
does not have the same meaning as the words "quantify" or "measure," although
analysis often includes measurement. Let us be more specific and examine the
steps involved in a good systematic analysis of a Government program.

First, the analysis should start by defining program objectives. "Objectives"
include statements about-

What the program is trying to accomplish;
How the planned program accomplishments fit in with what other Govern-

ment agencies or private business firms are doing in the same area;
Who the program aims to reach-that is, the target group or clientele

group of the program.
4 Congressional controls on inputs usually do not achieve this result. And, moreover, the more individ-

ual inputs that are controlled, the more likely are we to get lten economic efficiency.
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Statements of program objectives should be made after analyzing the relevant
laws, congressional resolutions, and Presidential commitments. These usually
embody somewhat broad and abstract statements of general goals, such as "Im-
prove the health of American Indians on Reservations" or "Make American
Indians as healthy as the general population," and proceed to somewhat more
precise objectives, such as "Reduce infant mortality on Indian Reservations to
the same rate that occurs in the general population by, say, 1972." Once formu-
lated from a "legal" background, program objectives need to be examined very
carefully to make sure that they are acceptable-politically acceptable, economi-
cally acceptable, technologically feasible, acceptable to common sense, and so on.5

Formulation of a good, consistent set of program objectives is not nearly so
easy as it may appear. It requires a considerable amount of hard thought process,
and there are a number of pitfalls to beware of. But these details are not of concern
here. Onp other point worth mentioning, though, is that computers and mathemati-
cal models are definitely not required in the formulation of program objectives.
What is required is an attempt to be as precise as possible about what programs
are doing, or what they are supposed to be doing, and not stop short and be
content with statements like "Supply a little bit to every citizen who needs it."
or "Assist underprivileged groups," or "improve national prestige."

Statements of our national goals are clearly a vital part of the process of system-
matic analysis. If formulated too broadly, like "A better life for all citizens,"
they are not meaningful guides to the hard program choices and decisions which
must be made each year. If formulated too narrowly, however, like "Build con-
crete freeways" (instead of a broader transportation objective), they will overly
restrict meaningful choices. Because of the importance of having good, rather
precise statements of our national goals, the Joint Economic Committee should
give serious consideration to holding hearings on the subject. This is one area of
PPB where congressional leadership should definitely be provided.

Second, after an acceptable set of program objectives have been set down,
alternative means of reaching these objectives should be identified. To return to
the example from the Bureau of Indian Affairs, if one immediate objective for
Indian health is reduction of infant mortality, there are obviously several alterna-
tive programs which will help to accomplish this:

Prenatal care programs;
Postnatal care programs;
Training of subprofessional medical personnel; and
Building of clinics.

Just to start the analysis. A most important aspect of this part of systematic
analysis is to search imaginatively for better alternative means of accomplishing
program objectives. To search imaginatively one must be critical. That is, one
must examine sharply the existing way of doing things, with an open mind.
The person who is to analyze cannot be dedicated to the existing way of doing
things. Identification with existing programs almost inevitably leads to little
more than defensiveness and rationalizations for the existing state of affairs.
Moreover, creative program alternatives do not come from computers or mathe-
matical models. They come from creative individuals, 100 percent of the time.

Third, the alternatives which result from the search process need to be screened
and weighed against one another, in terms of cost and in terms of the extent to
which they contribute to achieving the program objectives. This is the step-that
has often been referred to as "cost-effectiveness analysis." This, of course, is
what any rational person does when he makes a major personal expenditure
decision, such as buying a house or a car. And it has been done by men for literally
thousands of years. However, objections to such analysis are raised on a variety of
grounds:

Computers are said to be replacing "judgment";
Intangibles are said to be omitted from the calculation;
It is sometimes claimed that there are attempts to quantify the non-

quantifiable; or
Costs are said to be given too much emphasis.

' Government agencies customarily have a rather difficult time stating their program objectives with any
sort of reasonable precision. Whether they realize it or not, however, existing programs always contain
certain objectives" implictly. For example, whom is the program reaching and whom is it not reaching
What is the program accomplishing and what is it not accomplishing? When put down in black and white
the answers to these questions may not be what one would like to see, but nevertheless these facts exist
for every program. Systematic analysis is merely a discipline that brings one face-to-face with hard and
unpleasant issues like these. In a partial way, good systematic analysis can help Impose on Government
managers a helpful discipline which is similar to that imposed on businessmen by the forces of competition.
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Quite frankly, Mr. Chairman, these kinds of criticisms-however sincere-reflect
a complete lack of understanding. Sometimes they simply reflect chagrin that
particular pet projects do not show up well under the light of cost-effectiveness
analysis. For, if you remove the cost aspect from cost-effectiveness analysis,
then you are left with "effectiveness at any price whatsoever." And this is
scarcely an acceptable approach to decision-making. Suppose you were buying a
house. There are many intangibles which must be considered: the quality of the
school system, the friendliness of the neighbors, playmates for your children, etc.
Still, you don't buy a house without also considering such measurable factors as
the price of the house, or the distance, time and cost to get to work.

It would be uncandid of me to claim that al cost-effectiveness studies were
perfect or even represent good analysis. Programs are complex, cost estimates
that must extend over many years are subject to a considerable amount of un-
certainty, analysts are human, and to be human is to err. All analyses should be
subject to careful review and criticism. But it is one thing to attack a specific
study as being incomplete, and quite another to denigrate a whole approach just
because conclusions differ.

Good systematic analysis does not replace the decision-maker, but is an aid to
him. When confronted by complex issues, diverse opinions, and alternative ways
to go, it helps him zero in on his final decision by-

Uncovering irrelevant issues;
Pinpointing crucial assumptions and facts which underlie alternative

recommendations; and
Tracing out the knowable consequences and costs of each alternative.

Then with the best possible knowledge of what is knowable and quantifiable
about the decision, he can use informed judgment and experience to take into
account the intangible and unquantified aspects of the problem.

Systematic analysis of Government programs does not represent some brand
new set of intellectual tools developed by the Department of Defense or the Bureau
of the Budget, but rather it is an amalgamation of the skills and disciplines that
are constantly evolving and improving in many fields:

Mathematics and statistics;
Economics;
Operations research;
Management science; and
Computer technology.

Along with others. Perhaps it is worth noting that every one of these topics
is now required subject matter in virtually every Graduate School of Business in
the United States. To say that systematic analysis is "wrong" is to say that,
first, all the researchers and teachers in these fields are "wrong," and, second,
decisions should be made almost "at random," without the benefit of available
knowledge.

Let us now return to the role of analysis. For the sake of this discussion, it will
be useful to consider the areas where analysis can be useful in two categories:

1. Evaluation of existing, ongoing programs.
2. Study of new proposals-either new programs or changes in existing pro-

grams.
PROGRAM EVALUATION

Government programs take a number of different forms, but to narrow the
discussion let us distinguish between grant programs and Government admin-
istered programs By this classification I mean to include under "Government
administered programs" all programs which do not make grants or loans. In
other words, I am talking about programs where Government agencies have
considerable room for managerial initiative, because they do indeed manage the
program. In the civilian area such programs account annually for tens of billions
of dollars of expenditure. These programs include a wide variety of activities,
such as-

Operate the world's largest hospital system and provide care for several
hundred thousands of patients annually (VA);

Operate the world's largest postal system;
Maintain and regulate the Nation's air space by planning, installing and

operating air traffic control towers, instrument landing systems, radar and
a host of other aids to air navigation (DOT);

Make and sell geologic charts of the entire United States (Interior) as well
as charts of all territorial waters surrounding the United States (Commerce);

Grow and cut one-fourth of all commercial timber in the United States
(Agriculture);



203

Plan, develop, and operate outdoor recreational areas for millions of people;
Plan, research and build spacecraft (NASA) and nuclear reactors (AEC);
Train the underprivileged (OEO and other agencies).

It seems a virtual certainty that not only will the Government continue to
operate and manage such programs, but in the future their number and scope may
well expand. To narrow the discussion, let us focus attention on the role of analysis
in evaluating these Government administered programs.

It is fundamental, of course, that Government programs need to be well man-
aged, and that the money and resources appropriated to these need to be guided
by correct decisions. Annually, thousands upon thousands of decisions need to be
made, such as-

When and where to build new airport towers?
What maps to make?
What timber to cut?

Briefly stated, my arguments linking analysis to systematic evaluation of these
decisions are:

1. Many decisions are governed in large part by criteria found in agency
manuals.

2. These criteria are usually technical in nature, and Congress delegates to
agencies authority to establish and change most of these criteria.

3. Bureaucratic agencies characteristically display a deep-rooted bias, which
might be termed a "professional" bias, a "fundamentalist" bias, or a "program
advocate's" bias. This bias is pervasive and predictable.

4. The ultimate effect of these biases is to spend money on projects which are
frequently not effective and are not necessary.

5. The loser when this occurs is the taxpayer.
6. In a governmental system built on checks and balances, we currently have

no check or counterbalance to argue the case for the general taxpayer.
7. Systematic analysis, originating in the right places, can provide a highly

desirable counterbalance to the existing biases.
8. Congress should originate or at least evaluate critically such analysis.
Criteria governing ezpenditures.-The criteria, rules, or guidelines found in the

manuals of all Government agencies cover virtually every area of Government
activity. These criteria tend to be all-pervasive, and together they help regulate
annual expenditures of billions of dollars. For example, guidelines govern invest-
ment in all sorts of facilities, ranging from relatively expensive projects such as
dams or air traffic control towers, to realtively inexpensive projects or items such
as fish laddeis, boundary markers or stream measuring devices. Other investment
criteria determine such things as the size and approved construction standards of
interstate highways, timber seeding and planting in National Forests, or the
quality of information contained in maps and charts. And, once an investment has
been made in a facility, still other criteria are used to determine the level of opera-
tions at the facility.

Regional and field offices usually rely heavily on their agency manual and the
criteria contained in it when making plans and submitting budget proposals.
Thus the aggregate impact of these criteria is quite extensive.

Since criteria like those cited here are so numerous, and so technical, Congress
delegates to agencies the authority to establish and change them. The right of
congressional re% iew is of course reserved, but as a practical matter it can be
exercised only rarely. New or changed criteria are usually generated within an
agency by routine coordination of proposals through all cognizant or interested
branches of the agency. But because the total money involved is so great, two
important questions which should be asked are-

What conscious or unconscious motivations govern the agencies when they
write their criteria? and

What assurance does Congress have that these criteria lead to desirable
decisions?

Agency biases.-At the bureau level many Government agencies tend to be
dominated by one profession. For example, the following list associating bureaus
and professions should contain no surprises.

Bureau Profession
Geologic Survey -Geologists
Weather Bureau -Meteorologists
Office of Education -Educators
Bureau of Commercial Fish -Biologists
Public Health Service - ------------------- Physicians
Bureau of Public Roads -Engineers



Since some departments are made of several diverse bureaus, they are not
associated with any one profession. In other agencies, however, a single profession
tends to be predominant throughout. For example, the entire Justice Department
and Atomic Energy Commission are dominated by lawyers and physicists,
respectively.

Because bureaus are so frequently dominated by a single profession, there is
a tendency for what might be called professional biases to be reflected in the criteria
which a bureau generates to help govern its various expenditures. These biases
generally result in favoring those things which are either professionally interesting
or professionally exacting. As one might expect, the economic impact of this
frequently is to spend money on projects which are not necessary and which yield
predictably few benefits to any clientele group.6

The list of uneconomic activities that can conceivably result from this sort of
bias is almost unending. Just for the sake of concrete illustration, it is possible
to have-

Instrument landing systems installed at airports where bad weather
virtually never occurs;

Expensive water pollution control devices installed where less expensive
alternatives are available;

Wilderness areas mapped or charted to an unwarranted degree of accuracy;
Stream flow measured at intervals too frequent for any useful purpose;
Multiple fish ladders built where single fish ladders would suffice; or
Trees planted on low-value land while high-value land remains unplanted;

and so on.
The potential for program evaluation.-Where appropriate checks and balances

have been built into our Government, they seem to work reasonably well. At
present, however, there would seem to be no effective check on the tendency of
Government bureaus to engage in uneconomic activities. GAO audits can be
useful in preventing fraud or dishonesty and in seeing that activities operate at
minimum cost, but even the best accounting audits will not show where wrong
programs are being operated or where wrong program alternatives were chosen.
One should keep in mind that it is quite possible for an agency to operate wrong
programs very efficiently. Accounting audits are not designed to make this
sort of managerial appraisal, and it would be grossly unfair to criticize them for
doing so.

Subjecting programs to analytic evaluation of the type described earlier is one
way to attempt to control unnecessary program expenditures such as those
alluded to earlier. It is not possible, of course, to analyze every aspect of every
program. But for each agency it is possible to select those programs which consume
the greatest amount of money and subject them to a critical evaluation.

Program evaluation should attempt to ascertain in as measurable a way as
possible whether programs are achieving their objectives, and whether there
exists even more worthwhile objectives which should be considered in lieu of ex-
isting objectives. Rigorous analysis of this sort could help subject Government
programs to the sort of discipline that competition forces on private business
firms when they review their earnings and question whether there exist changes
in products or services which their customers would welcome.

But just as competition is not a pressure which all businessmen welcome, so
rigorous program evaluation i: not welcome in all Government bureaus. Good
analysis involves hard work, and it can be a thankless task if its message falls
only on deaf ears. In order to have a worthwhile impact on programs, analysis
or evaluation must be properly sponsored and motivated. This is why the initial
Bureau of the Budget instructions implementing PPB required that the head of
the analytic staff report directly to the head of the agency or his immediate deputy.
And also for this reason, Congress should consider originating its own analysis
to act as a check on the work done in agencies. If it is not possible for Congress
to sponsor such analysis, then it should at least evaluate the analysis done by
agencies. This would provide an important and worthwhile stimulus to the
PPB effort.

6 Unless, perhaps, the Government employees concerned receive some benefit. But this is not meant to
imply that Government employees derive personal benefits in any immoral or dishonest way. People with
professional biases often resemble fundamentalists, or people to whom things like trees, maps, weather ob-
servations, or miles of freeways become end objects to be desired in and of themselves. Bureaucratic biases
have recently been studied in much more deatil by Anthony Downs, Inside Bureaucracy (Boston: Little
Brown & Co., 1967). Instead of the term fundamentalist, Downs classifies most bureaucrats as either zealots
or advocates.
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ANALYSIS OF NEW PBOPOSALS

The term "new proposals" is intended to include major new projects, new pro-
grams, and extensive changes in existing programs. As the population grows, as
our environment changes, and as the Government turns its attention from one
complex social problem to another-problems such as air and water pollution,
crime prevention, traffic congestion, depressed areas, education of the poor and
underprivileged, poverty, and others-and if we think ahead over some future
period such as the next 5, 10, or 20 years, it seems virtually inevitable that a
number of new Government programs will be initiated. Nor should we restrict
our thinking only to new problem areas, for under the impact of changing tech-
niques and shifting population some of our existing programs will tend to grow
obsolete and will have to take new directions.

Each new program, or shift in an existing program, will be aimed at achieving
one or more of our evolving national goals. There will always be a number of
alternative ways to achieve any specified objective, and planning for these new
programs should include a systematic search for the best of the available alterna-
tive. It was chiefly to facilitate the earlier discussion, of course, that evaluation
of existing programs was treated separately from the generating of proposals or
ideas for future changes and improvements. In fact, however, these two are
closely linked. For out of careful, critical study of the past often come the best
ideas for constructive changes.

As new ideas are generated-from evaluation of existing programs, from people
outside the Governn ent, or from whatever source-the better ones will need to be
sifted out. This will require good cost estimates, study of probable effectiveness,
using the best techniques available, and considerable thought given to questions
such as: What can go wrong? In other words, new ideas and proposals should be
subjected to systen atic analysis, especially where they involve the expenditure
of billions of dollars, or even hundreds of millions. From this process can come
some of the best and most defensible proposals for new programs and new legis-
lation.

We all recognize, of course, that we have with us at all times an intellectual
thought process generating new ideas and, through debate and discussion, a
sifting out of these ideas. This process occurs at our universities and colleges,
in the public press, on the floor of our legislatures, and elsewhere. From our
universities each year come a number of penetrating studies pertaining to public
issues. From all this activity, and because of the public spirit of most of these
people, when important issues are being considered the Government has available
to it smany of the experts in the country, if it so chooses.

But we should not be complacent, either. We must also ask: Are we getting au
the studies that we need? And are they the sort of studies that we need for the
budget decisions which we face each year? On the basis of my experience, I believe
the answer to both questions is an emphatic no. The Government has many pro-
grams, consuming in aggregate billions of dollars annually, which are not being
adequately studied and which are not likely to be so studied if we wait for outside
investigators to somehow develop an independent interest. Only a few of the
studies done by independent investigators tend to be strictly pertinent to those
decisions which have to be made at budget time.7 For example, it is not common
practice for an academic study either to cost out alternative approaches or to pre-
sent alternative possibilities in the manner needed for program management of
budget decisions.8 Hence, unless the Government commissions such studies to
be made they are not likely to be forthcoming. In their absence we will have to
continue making budget decisions involving billions of dollars with a considerable
dearth of information-information that could be obtained at a relatively small
cost.

PPB was, of course, initiated in order to help overcome this weakness. Looking
ahead, we can foresee a day when all agencies will have an analytic staff, and will
have in-depth studies forthcoming from these staffs on a regular basis. As we
approach this state of affairs, some of the previous caveats concerning evaluation
ought to be kept in mind. Recalling succinctly, analysts are human, and their
work is not and should not be above criticism. We should consider building into

7 This is not meant in any way to be a criticism of academic studies. In general, there is no resaon why
students of public programs should be motivated to develop such presentations.

8 Cost estimating for complex program proposals can be a profession in itself. There are a number of good
reasons why one should not expect good cost estimates in academic-type studies: (a) Cost estimate tech-
niques may not be within the competence of the investigator, (b) outside investigators usually don't have
sufficient data, (c) cost-estimating istime-consuming, hardwork and usually has littlerelevance to academic
publication, which unfortunately is often the principal goal of many writers.
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our system some checks and balances on the output from these analytic staffs.
There are probably a number of ways in which this can be done, but the best
check on an analytic study that I know of is another study of the same problem.
Then, if there are critical differences, they should be "debated" before congres-
sional committees.

Chairman PROXMIRE. Thank you very much, Mr. Haldi. Our next
witness is Professor Davis.

STATEREMT OF OTTO A. DAMS, PROFESSOR OF ECO ZO$CS,
GRADUATE SCHOOL OF EDOUSTRXAL ADUEMSTRATHXO,
CARXEGHE-I1ELLO* URNERSITY, PITTSBURGE, PA.

Mr. DAVIS. Thank you, Mr. Chairman. I will try to summarize
my remarks here. I want to hit some different points-two main
points, really.

First, there is the issue of congressional control over appropriations
and the alternatives the Congress has concerning the budgetary
process at the present time. Second, there is the issue of whether
PPB should, in some normative sense, be introduced.

For the past several years, I have, in collaboration with two col-
leagues, Professor Dempster and Professor Wildavsky, been doing
some research on the Federal budgetary process. While this research
is not addressed directly to this issue, I do think that the evidence has
relevance for you. First, I would like to summarize the main points,
and then explain what I believe the implications are. Our studies are
historical in the sense that they are based on the period from 1948 to
1963. I think that this fact, instead of being a hindrance, should
help us put this issue in perspective.

One of the basic ideas that we had was to try to find some equations
which were capable of representing the realized behavior of the
budgetary process during the period 1948 to 1963. These equations
represent "as-if" models, which means that if they fit some part of the
budgetary process, then that part acts as if it were behaving in accord-
ance with these equations. I won't go into them. They don't try to
define all the influences in the budgetary process, but these equations
have now been tested against all requests and appropriations data
for all of the nondefense sector of the Federal Government over the
stated periods. It can be said that while there are exceptions, that in
general the equations fit the data very well indeed. To put it another
way, up to a small margin of error the President's budget and final
appropriations appear as if they were generated by these equations.
Or to put it still another way, the computer which did the computa-
tion and estimation could easily be made to predict the following
year's requests and appropriations for all of the nondefense sector of
the Government and, in general, the figures so generated would
closely match the actual requests and appropriations which the humans
in the process decided upon.

Now, I don't think the fact that you can make a computer generate
-the budget is an important point here. The question is whether we can
learn something from this which has implications for the budgetary
process. One of the things we can learn relates to the inputs of the
process; that is, the numbers which a computer looks at when it
decides the President's budget and final congressional appropriation.
What it looks at is simply past data; that is, past appropriations and
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requests data. Knowing only that historical data, it can predict a
budget, that closely approximates the one decided upon by the humans
in the process, at least for the period 1948 to 1963.

Now, a second thing one can learn concerns the rules of behavior
which were built into the equations which were fed into the com-
puter. In general, they are rather simple rules. For example, one of
them would say that an agency in determining its request might
merely look at its appropriation for the previous year and mark it
up by a certain percentage. A corresponding example of a congres-
sional rule would say that the agency's request is taken and cut by a
certain percentage. There are other rules that relate to agency padding
of requests, how the Congress reacts to agency padding, and so forth.
The main point is that the agencies look to the Congress and Congress
looks to the agencies so that they are taking clues from one another.

I think there are several points to be emphasized here. One is that
it is simply possible for the period 1948 to 1963 to produce equations
which behave very much like the budgetary process, but which
have no reference to considerations of economic efficiency, or even
of social justice. Now, I don't want to make too big a thing out of
this result because the computer armed with these equations produces
only an approximation, and there are differences between actual be-
havior and the behavior which the computer produces. However, these
differences are rather small compared to the appropriations. I think
that on the basis of this result that one can conclude finally and
conclusively that unless behavior has changed drastically since 1963,
there is just a substantial amount of room for improvement in the
budgetary process.

During that period, there seemed to me to be too much of what I
like to call "5 percentmanship" or "creeping incrementalism," which
is defined by the following attitudes-just ask for a little bit more than
we got this year, and just cut them a little bit below what they ask for
- without sufficient consideration of alternatives, goals, and whether
programs are meeting their objectives.

I think that if one is concerned with obtaining a rational allocation
of resources, or getting the most out of what we have, then one can only
sit back and applaud the basic objectives of PPB, for it is aimed at
doing just that.

There is another thing that one can learn from these historical
studies. If one looks at the fits of the equations, one is struck by the
fact that the fits for the congressional equations are just huge orders
of magnitude better than they are for the agency equations.

Now, this fact-
Chairman PROXMIRE. Will you repeat that? I missed it.
Mr. DAVIs. The fits-that is, how well the equations fit or match

the data-are much better, much closer, on the congress onal side
than they are on the executive side. There is a marked difference.
The model fits Congress much better than it does the executive.

Now, in fact, I think this has one striking-well, there are several
aspects to it, really. All of them are not striking. A main one is that
Congress follows this creeping incrementalism much more than do
the agencies and the Bureau of the Budget. Another aspect is that
new programs are more likely to be brought up on the executive side.
The most important thing, I think, that this fact implies is that if
one is worried about the implication of PPB for congressional con-
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trol, and if one thinks that the additional complexities in the budget-
ary process caused by PPB analysis might in some way cause Congress
to lose control of the budgetary process, then one is really worrying
about a fictititious issue. Congress has not had control over the budget-
ary process if one interprets control in any way other than following
what the executive has proposed. That fact of a lack of control shows
up rather strikingly and should still be true unless there has been
some drastic alteration in behavior since 1963. I have not seen any
evidence that would lead me to believe that there has been such an
alteration.

If one thinks about this fact, this creeping incrementalism on the
part of the Congress, it suddenly becomes clear, I think, that here is a
group of hard-working, dedicated, and intelligent men who are trying
to do the best they can; but the point is that the traditional budget,
and the traditional evidence associated with the budget, simply does
not give them an adequate basis upon which to make a judgment or
an evaluation of how well agencies are doing. Given this basic fact,
the only basis that the committees have to use in deciding upon an
appropriation, the only real basis that one can use in such a situation,
is trust and confidence in the heads of agencies or those giving the
agency testimony, and in what they say, even though the agency
itself may not at the same time be conducting the studies to indicate
how well its objectives are being accomplished and whether its
objectives are what they should be.

I think that we can conclude from the evidence that this is the kind
of situation, at least prior to 1963, that existed. The main point to
make here is that far from threatening congressional control, far
from the complexities having the drastic implication for the Congress
that the executive will get more power, PPB opens precisely the
opposite opportunity. It is going to be only if the Congress decides
to adopt the analytic approach, only if they adopt PPB in full, will
they have the capability to assume control of the budgetary process.
So it seems to me that at least at the staff level, Congress really has
no alternative but to develop this capability so that they can evaluate
financial plans and program memorandum and plan and execute
special studies of their own. I am sure that no one expects this task
to be easy. We all ought to expect it to be painful.

It would seem to me that there are several alternatives which
Congress has at the present time. One is following the route which I
indicated above-embrace PPB in full, encourage development in
the executive branch, and insist that the agencies do a good job and
that they try to attain their goals. But Congress should go even
further than that and develop in itself the capability to evaluate
what the alternatives are, to suggest additional alternatives, and
even to do in-house studies itself when it finds, for example, that
agencies' program memorandum and special studies don't come up
to the desired qua ity. It would seem to me that this alternative is
the most desirable one. But there is another.

It is possible to encourage the executive branch to go ahead with
PPB, and for Congress to insist at the same time that nothing more
than the traditional budget and the traditional evidence be laid
before it. Now, if this alternative is chosen, I think that one can
say with certainty that Congress will not have any additional control
over the budgetary process. On the other hand, the executive branch
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at least will know something more about what is going on in this
Government of ours.

Then there is a final alternative. The final alternative is for Con-
gress to insist that the budget be developed in the traditional manner,
that this reform be abandoned, that all ideas related to PPB be purged,
and that staff capability not be developed. In fact, this alternative
could easily be chosen simply by denying the authorization and the
funds for the agencies and the Congress itself to establish the analytic
capability which is required. Now, it seems to me that this is the least
preferable of all alternatives. However, I want to make a drastic
suggestion here, and it is that if we really want to go back to creeping
mcrementalism, then I think we can do it much cheaper than we have
done it before. What we can do is to take advantage of our knowledge
of the traditional budgetary process. All we have to do is take this
knowledge, the equations which I have talked about earlier, and
program them into the computer. The computer will then generate
the traditional budget. It will produce one that will be pretty close
to what the humans in the process would have generated anyway.
We can abolish the Bureau of the Budget and the budget staffs of
ever agency in the entire Government. They won't be needed.
All that will be needed is a small staff to go over the computer output,
the President's budget, and decide when special circumstances would
have been introduced so that the budget would not be what it usually
would have been.

Even better than that, of course, one can abolish the appropriations
committees. They certainly are not needed, because their behavior is
even more predictable than the executive branch's behavior. This set
of computer output will be the final appropriations which do not need
to be looked at on the floor of the Congress either since the Congress
almost never changes what the appropriations committees do. All that is
needed is for a small staff to look over what the computer produces
and decide whether special circumstances have happened which might
have caused decisions to be different from what they usually would
have been and incorporate the differences on the congressional side,
at least, special circumstances are rather rare events so that this staff
would have the easier job. So you see, in this way, if we want to go
back to tradition, the computer can save us lots of money and lots of
manpower. The computer is just very good when it comes around to
producing the behavior of this creeping incrementalism.

Now, I want to say it is not unusual, of course, for someone to
suggest that machine replace man. It has been going on ever since
the industrial revolution. Most of us are better off for it.

I do want to say, however, that I think that those of us who are
serious students of the budgetary process do not think that it is time
to turn the budget over to the computer. I think most of us are
excited by PPB. We think that it is a new dream and a new hope.

I think I can speak for some of my colleagues in saying that. It
seems to me just silly to say that we should not go around and collect
the data and conduct the analyses and undertake the studies which
tell us what our programs are accomplishing, and whether they are
what they should be. PPB is, I think, what should be adopted by
Congress as well as the Executive.

I would just like to say one last thing about the cost effectiveness
of PPB. The problem is not an easy one, since no one has collected
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any systematic evidence on it. But I think we have before us a basis
of making some reasonable judgment which we can hold until someone
does collect some systematic evidence about it.

We have a knowledge of traditional budgetary process. We know
exactly what it is. We know that PPB is designed to remedy some of
the defects of that traditional process.

Third, we know that PPB is going to be judged, or should be judged,
at least in the near future, on the basis of how many bad decisions
that it helps us avoid, rather than anything else.

In this day and age, if it can avoid a few bad decisions, it cannot
help but turn out in the next 10 years to have been a fantastically
good investment.

In concluding, let me say that I draw the exact opposite conclusion
to that of most people when they are horrified about the nature of
PPB and computers. I think we go to computers when we go back to
tradition. I want to say that my own hope is that full acceptance of
PPB by both the executive and the congressional branches of the
Government-and I think that it is very important that the con-
gressional branch actively embraces PPB wil thin the next few
years make my own research on the budgetary process during the
1948 to 1963 period become nothing more than a quaint little piece
of budgetary history which has nothing to do with the budgetary
process of the future years.

Thank you.
(The prepared statement of Mr. Davis follows, and the articles he

refers to appear in appendix 3, p. 252.)

PREPARED STATEMENT OF OTTO A. DAVIS

THE POTENTIAL APPLICATION OF THE PLANNING-PROGRAMING-BuDGETING
SYSTEM AND CONGRESSIONAL CONTROL OF FEDERAL APPROPRIATIONS

For almost as long as there has been a systematic budgetary process in the
United States Government, there have been periodic efforts to improve it. The
present effort to install The Planning-Programming-Budgeting System (PPB) in
the non-defense sector of the Federal budgetary process illustrates the fact
that at least some persons are persuaded that these past efforts have not been
sufficient and that there is room for further improvement in that process. Since
a reform must be embraced to be successful, since the future application of PPB
depends critically upon the attitude of the Congress and especially the attitudes
of the members of the House and Senate Appropriations Committees, and since
the desirability of PPB really is evident to many of us, it would appear to be
prudent to give our attention to the problems and difficulties which may influence
attitudes toward PPB since these, in turn, may be critical in determining whether
the reform will be embraced. It follows that a discussion of problems influencing
Congressional attitudes toward PPB really is a discussion of future applications
since these attitudes will help to determine whether the reform will be sufficiently
thorough to make it effective.

Anyone familiar with the basic ideas of PPB-the careful definition of objec-
tives, the development of plans for the future and the projection of budgets to
get the future costs of programs, the identification of programs and the careful
stating of the budget in terms of program costs rather than by line item, the
emphasis upon quantitiative analysis, the explicit consideration of alternatives,
the expanded role for cost-benefit analysis-must realize that one of the end
results of the installation of this new system, although certainly not an intended
result, is to make an already complex budgetary process even more complex.
If the Bureau of the Budget is successful in persuading the non-defense agencies
to effectively embrace PPB and if the agencies are successful in developing and
upgrading their analytic staffs, then the budgetary process will become very differ-
ent from its present form. It will become different in the sense that a new "lan-
guage" will be introduced. Even more than at present, participants will speak
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of the "systems costs" of programs. They will use such complicated terms as
"present value" and "discounted benefits" and "opportunity costs". They will
argue over such issues as the appropriate rate of interest to use in the discount-
ing, how risks should be introduced into the analysis, whether particular models
are appropriate or not for the problem at hand, and whether particular alter-
natives should or should not be explicitly considered. Given the new language,
the new concepts, and the new form, it is only natural to wonder whether the
basic responsibilities will remain approximately the same. Since the Appropria-
tions Committees have, at least so far, insisted upon examing the budget in its
old form of the line item, it may be natural to suspect that the end result of the
introduction of PPB will be a further shift of real control over appropriations
from the Congressional to the Executive branches of government. In other words,
it may be suspected that the mere burden imposed by the introduction of the
new techniques associated with PPB will cause the Executive branch to become
the real center of the true decision making authority in the budgetary process.
If such suspicions do exist, then they may be sufficient in and of themselves to
cause persons to be unsympathetic to the new system. One should expect that
Congress, like most other organizations, desires to protect its major responsibilities.

In order to understand the issue of whether the introduction of PPB will cause
an effective shift in control, it is necessary to examine the budgetary process as
it existed before it could have been influenced by that system in an effort to deter-
mine where the major control over appropriations rested then. For the past several
years I have been conducting empirical studies of the budgetary process in
collaboration with Professors M1. A. H. Dempster and Aaron Wildavsky. While
these studies are not addressed directly to the question under consideration here,
they do provide evidence which throws some light upon the issue of control as
well as the basic problem of whether PPB should, in some normative sense, be
introduced. Two of the studies Teferred to here have been published. One, "A
Theory of the Budgetary Process," appeared in the September 1966 issue of
The American Political Science Review. The others, "On the Process of Budgeting:
An Empirical Study of Congressional Appropriation," and "A Note on Supple-
mental Appropriations in the Federal Budgetary Process," appeared in the 1966
and 1967 issues of Papers on ATon-Market Decision Making. Additional results
are now being put in a form suitable for publication. Still other results await to
be generated. All results are based upon data which refer to the period 1948-1963.
The less technical of the published papers can be read into the record as evidence
supporting the following remarks.

The basic idea of the published papers was to see if one could find some equa-
tions which are capable of "representing" the realized behavior of the budgetary
process of the United States Government during the period 194b-1963. These
equations constitute "as if" models, which means that if a particular equation
"matches" the data from a particular part of the budgetary process, then it is
said that the particular part of the process behaves as if it were following the
rules of behavior incorporated into the equation under consideration. The equa-
tion:s fall into a class known technically as temporally stable linear stochastic
difference equations. In plain English, they do not attempt to represent all of
the influences present in the decisions in the budgetary process so that the equa-
tions incorporate random variables which stand for those influences not otherwise
present in the models. To say that the equations are any good in representing
budgetary decisions, one must find that the random variables are sniall in rela-
tionship to the data which the models otherwise explain.

The equations have been tested against request and appropriations data for
almost all of the non-defense agencies of the Federal Government. While there
are exceptions, it can be said that in general the equations fit the data very
well indeed. In other words, up to a very small margin of error, the President's
budget and the final Congressional appropriations appear as if they were generated
by the equations which were postulated. To put it still another way, the computer
which did the computation and estimation could easily be made to predict a
following year's requests and appropriations for all of the non-defense sector of the
Government and in general the figures so generated would closely match the
actual requests and appropriations which the humans in the process decided upon.

One should not emphasize the fact that it is possible to program the computer
to generate the budget of the United States Governirent. We have known for
some time that computers can be made to do things which resemble closely the
behavior of humans. The important point is that we can learn something about
the budgetary process by studying the equations and the computer outputs, the
"fits" of the equations to the actual budgetary data. One of the things that we can
learn relates to the inputs, the data that the computer looks at when it fits the
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equations and the data that it would look at if we asked it to generate the Presi-
dent's budget and the final Congressional appropriations for, say, next year.
The data that the computer would need to know is simply the budgetary data,
requests and appropriations, for the previous few years for each of the agencies.
Knowing only this historical data and our set of equations it could, at least for
the period 1948-1963, predict a budget that closely approximates the one decided
upon by the human participants in the budgetary process.

A second thing that we can learn relates to the form of the equations or, more
accurately, the behavioral rules that were built into the equations. These be-
havioral rules were rather simple. For an example, one of them relating to agency
behavior simply said that the agency determines its request for next year by
merely looking at its appropriation for this year and marking it up by a certain
percentage. A corresponding example of a Congressional behavioral rule is to
determine some agency's appropriation by merely giving the agency a certain
percentage of its request. Other rules refer to agency "padding" of requests,
Congressional reaction to padding, etc. The point is that the major behavioral
generalization built into the equations says that agency participants make budget-
ary decisions by looking at Congress and Congressional participants, in turn,
look to the agency.

Several points merit special emphasis here. The first is that one can, for the
period 1948-1963, produce equations which have no reference to considerations
of either economic efficiency or social justice and these equations, when fed into
the computer, can produce satisfactory approximations to actual budgetary be-
havior. Now one would not want to conclude that the participants in the budg-
etary process during that period did not care about efficiency or justice. The
equations only produce approximations. There are differences between the actual
behavior and that predicted by the computer and these differences may be very
important. Nevertheless, the differences are rather small in most instances.
Further, it does appear legitimate to conclude on the basis of these studies that
unless budgetary behavior has changed drastically since 1964, there is substantial
room for improvement in the process. There seems to have been far too much of
what one might call "five percentmanship" or "creeping incrementalisin" which
might be defined by the following attitudes-"Just ask for a bit more than we got
this year" and "Just give them a little less than they asked for"-without suffi-
cient consideration of goals, alternatives, and whether programs are meeting their
objectives. In fact, this creeping incrementalism is the precise kind of behavioral
rule that is built into the equations which tend to explain the budgetary data of
the 1948-1963 period so well. If one is at all concerned with the problem of attain-
ing a rational allocation of resources or with "getting the most out of what we
have", then in light of the evidence for creeping incrementalism one can only
applaud the basic objectives of PPB.

There is another interesting bit of information which one can learn from our
studies of the budgetary process during the 1948-1963 period. If one examines the
fits of the equations best able to represent agency and Congressional behavior
in the budgetary process, one is struck by the fact that the fits for Congressional
behavior are, in general, much better than the fits for the agency equations. This
fact reflects several factors. One is that the Congress is more prone to follow the
dictates of creeping incrementalism than are the agencies and the Bureau of the
Budget. Another is that proposals for new programs are more likely to be developed
in the Executive branch of government. However, the most important imp]ica-
tion of this evidence concerns Congressional control. It is that if persons are
worried about the implications of PPB for Congressional control, if persons
anticipate that the full adoption of PPB will make the budgetary process so
much more complex that Congress will lo, c effective control, then they are really
concerned with a fictitious issue. Unless there has been a drastic alteration in
behavior since 1963, one can only conclude on the basis of this evidence that the
Congressional equations fit so well that Congress has for the greater part chosen
not to exercise verv much control over appropriations. Of course, this conclusion
will not come as a surprise to anyone who is familiar with the bud etary process
as it has existed in the past. A line item budget of the traditional variety simply
does not convey the kind of information needed for the evaluation of programs
which should form the basis for the decisions on appropriations. Granted this
handicap of the lack of proper information, the only reasonable basis for a de-
cision orn appropriations becomes a judgment, intuition, and confidence in both
those who are responsible for programs and in what they say even though, for
the most part, they in turn have neither the data nor an adequate basis for making
a proper evaluation. Such a situation means for the most part that effective
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control is not and cannot be exercised. This fact shows up in our empirical studies
of the 1948-1963 period.

The introduction of PPB, far from threatening to erode Congressional control
over appropriations, offers the first real opportunity for Congress, or at least the
Appropriations Committees, to assume some effective control in the budgetary
process. Only if PPB can be effectively implemented can the proper data be made
available in a form which at least in more instances than at present, will give
to the Committees and Congress the capability of assuming effective control.
The truth of the matter is the exact opposite of what might seem at first to be
the case. Of course, to assume effective control it will be necessary for the Com-
mittees to develop, at least at the staff level, the analytic capability to be able to
understand and evaluate financial plans, program memoranda, special studies,
and other data that may have relevance for an examination of the effectiveness
of an agency's program. No one can expect the task of developing such capability
to be any more easy for the Congress than the agencies are finding it and no one
should expect instant success. The transition is likely to be painful. Nevertheless,
it would not appear to be prudent for this opportunity to be ignored.

There would seem to be several alternatives available at the present time,
for what the Congressional branch of government can force upon the budgetary
process. One alternative is the one mentioned above. It is to encourage the full
adoption of the PPB idea by insisting that all agencies develop the analytic capa-
bility to determine sensible goals and evaluate present and alternative possibilities
for the achievement of those goals, and full adoption includes the development of
the capacity in the Appropriations Committees to understand and appraise
agency evaluations and special studies, to suggest additional alternatives, and
even to initiate inhouse analytic investigations when this might be desired as
might happen, for example, when agency memoranda and plans do not come up to
desired quality. It would seem to me that this alternative is by far the most
preferable.

On the other hand, it is possible to allow or even encourage the Executive Branch
to adopt PPB and at the same time insist upon the budget being presented to
Congress in its traditional form and without evidence other than that which
traditionally has been supplied. In such an instance Congress will certainly not
exercise increased control over appropriations. The Executive Branch, on the
other hand, will be able to know more about what is going on in this Government
and what are the effects of various programs.

A final alternative is for the Congress to insist that the budget be developed in
the traditional manner, that the reform be abandoned, that all ideas related to
PPB be purged, and that staff capability not be developed. In fact, this alternative
can be chosen simply by denying the agencies the authorization and the funds for
the development of management and staff capability. This alternative would seem
to be the least preferable. It would encourage a return to five percentmanship and
creeping incrementalism. If such an alternative is chosen, then we should go all
the way and not return completely to tradition. It is possible, if we actually want
creeping incrementalism, to have it at a considerable savings of money and man-
power. Al that need be done is to use our knowledge of how budgets are made
under the traditional system, the equations which I mentioned earlier, and to
program this knowledge into the computer. The machine can then produce both
the next year's President's budget and final Congressional appropriations for us.
The budget which it will produce will be very close to what would have been pro-
duced through the traditional process. There will be no need for that process. We
can abolish the Bureau of the Budget. We can abolish almost all of the budgetary
staffs of every agency of the entire government. They will not be needed. All that
will be needed will be a small staff to examine the proposed budget which the
computer determined to decide whether there were any special circumstances
which might have made behavioral rules change and to alter accordingly the com-
puter determined budget. Even better, we can abolish the Congressional Appro-
priations Committees too for their decisions are even more predictable than that
of the actors in the process on the executive side. The appropriations bills need not
be considered on the floor of Congress either, for they are seldom altered there. All
that will be required will be for a few persons to look over the final appropriations
which the computer determined to see whether there were special circumstances or
events which might have caused decisions to be different from what they usually
would have been; and it might be added that significant special circumstances on
the Congressional side are rather rare events. In this way, the computer can save
money and manpower. The computer's decisions will not be much different from
those which the humans in the process would have decided anyway. The computer
is very good when it comes to creeping incrementalism.
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It is not unusual, of course, for someone to suggest replacing the efforts of man
with those of machine. Such a substitution has been going on at least since the
time of the industrial revolution and it has made all o. our lives better. I think,
however, that most of us who are serious students of the budgetary process do not
believe that the time has yet arrived when man and his judgment should be
replaced by machine determined budgets. It is my opinion, and I think that I
can speak for some of my colleagues, that a clearly superior alternative exists.
I think that most of us are excited by the idea of PPB and believe that its full
adoption can substantially improve the budgetary process. Certainly, it seems
ridiculous to suggest that we should not collect the data, undertake the studies,
and conduct the analyses which help us to know, or at least make better guesses
about, what it is that our programs are accomplishing and whether they are what
they should be. On the other hand, no one who knows what PPB is about can
possibly believe that its full implementation will be an easy task or be accomplished
in a short period of time. No one should expect miracles overnight.

It is commonplace to point out that there are few, if any, areas of government
which do not have potential for the application of the basic ideas of PPB. Even
an area like Justice, which I understand some persons think should be off limits
for PPB, provides plenty of potential for the application of the basic ideas. It is
time that we become sophisticated enough to realize that laws really cannot be
separated from their enforcement, that enforcement is easier in some areas than
in others, and even that enforcement is more desirable in some areas than in
others. There is no such thing as perfect enforcement. In short, a choice concerning
which area is to be emphasized has to be made either explicitly or implicitly.
There would seem to be little reason for forcing the choice to be an implicit one.
Some might object that in areas such as justice the benefits cannot be measured.
However, rational choice does not always require benefits to be measured in terms
of dollars, which is often impossible anyway. It is possible, though usually not so
easy, to define objectives upon which we have to get some sort of consensus and
then discuss which alternative is the most effective in reaching the objectives.
Choices made in such a manner can be expected to be better than those arbitrarily
decided upon or made upon the basis of a whim.

Finally, consider the problem of the cost effectiveness of PPB. The problem
is not an easy one since no one has, to my knowledge, collected systematic evi-
dence which would shed much light upon the issue. Nevertheless, there is some
fragmentary knowledge which might help us come to a reasoned judgment which
we can hold until systematic evidence does become available. First, there is our
knowledge of the traditional budgetary process and the fact that its very form
does not provide the kind of information which can be the basis for reasonable de-
cisions about appropriations. Second, there is the fact that PPB is aimed at pro-
viding the kind of information which does give a better basis for judgment.
Third, there is the fact that PPB is probably best judged, at least in the near
future, on the basis of the number of bad mistakes which it prevents us from mak-
ing. In this day and age one does not have to avoid many bad decisions to make
the cost effectiveness of PPB look rather good. Given this last fact and the history
of our decision making, it will be incredible if within, say, the next ten years the
return on an investment in PPB does not turn out to be fantastically good. My
own hope is that the full acceptance of PPB, by both the Executive and Con-
gressional Branches of government, will within the next few years make my own
research on the budgetary process during the 1948-1963 period be nothing more
than a quaint piece of budgetary history which has nothing to do with the
budgetary process of the future years.

Thank you, gentlemen.

Chairman PROXMIRE. Thank you, Professor Davis, for certainly
much more than a quaint piece of budgetary history.

Our last witness is Mr. Weitzel, the Assistant Comptroller General.
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STATEMENT OF FRANK H. WEAITZEL, ASSISTANT COMPTROLLER
GENERAL OF THE UNITED STATES; ACCOMPANIED BY ELLS-
WORTH H. MORSE, JR., DIRECTOR; AND DANIEL B. RATHBUN,
DEPUTY DIRECTOR FOR SYSTEMS ANALYSIS, OFFICE OF POLICY
AND SPECIAL STUDIES, GENERAL ACCOUNTING OFFICE

Mr. WEITZEL. Mr. Chairman, we appreciate your invitation to be
present today and participate in the discussion of PPBS. I regret
that Mr. Staats could not be here today, and I know you do. With
his long experience in budgeting and his early introduction to PPBS,
when he was with the Bureau of the Budget, he is extremely well
qualified to pass judgment on PPBS. Since becoming Comptroller
General, he has repeatedly supported PPBS, both in words and by
initiating changes in the General Accounting Office, designed to
strengthen this approach to planning and budgeting.

And I might say that while I completely recognize that Professor
Davis' suggestion of putting the budget on a computer and abolishing
the present machinery for presentation, consideration, and enactment
of the budget was only intended to dramatize the need for improve-
ment in analytical approach and capability, as an agent of the
Congress, I do not want to associate myself with that suggestion.

We welcome this opportunity to express our views on PPBS and
thereby contribute to your timely evaluation. We feel it is extremely
important that a balanced view of PPBS be developed at this point
in time when it is being adopted in the Federal Government and
being considered by many other governmental units.

In our opinion, careful and objective evaluation at this time will
do much to correct the extreme views held by overly zealous pro-
ponents and opponents and promote the wise use of what we believe
is an important means of improving the manner in which scarce
resources are allocated among competing programs.

Our views on PPBS reflect our evaluation of its theoretical prop-
erties and our review of experience with it in the Department of
Defense. While none of the elements of PPBS is particularly new or
revolutionary, we have concluded that, taken together, the elements
listed below supplement the traditional tools of management. Taken
together, they provide the discipline which is a prerequisite to
effective management.

First; explicit identification of objectives:
While the ease with which objectives are identified will vary

over a wide range, there is simply no chance of developing and operat-
ing programs on rational bases if this essential requirement has not
been satisfied. This key will frequently involve an agonizing reapprais-
al of long-established programs, but whether this involves merely
making explicit previously identified aims or a redirection of effort,
it is the cornerstone of effective planning/budgeting.

We feel it is important to note that systematic examination of the
interplay between means and ends inherent in the systems analysis
will frequently cause program managers to amend objectives so as
to bring them into accord with available resources.

Second, identification of total costs:
We are all familiar with programs which are sold on the basis of

modest initial costs without adequate understanding of the total
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commitment involved. While total costs could be identified without
PPBS, systematic treatment of total costs will, in our judgment, be
greatly facilitated by the total program or systems orientation of
PPBS.

We know that realization of the potential of PPBS is dependent
in part on the support it gets from Federal agency accounting systems
in the form of cost information, and I address this subject below.

Third, systematic examination of alternative means of accomplish-
ing given objectives:

There are very few, if any, objectives which cannot be achieved in
alternative ways. Yet, the systematic examination of alternative
programs involves hard, time-consuming work and will not, in our
estimation, be carried out in the absence of positive incentives. PPBS
supplies these incentives.

Fourth, multiyear planning and programing:
Given the incessant changes which characterize the bulk of gov-

ernmental programs and the associated almost constant introduction
of new programs and modification of existing programs, a meaningful
planning-programing period must be of sufficient duration to cover
program development and implementation or modification. In most
cases, this requires that a period of at least 5 years be considered.

While it is difficult to predict this far in the future, the assumption
that things will remain unchanged is itself a prediction of highly
dubious validity. Certainly, failure to come to grips with the difficul-
ties involved in evaluating the flow of costs and benefits over time
almost insures inefficient linkage of the budget year to more distant
years.

While PPBS was designed, and is being implemented, as a set of
techniques to improve the executive decision process, we believe that
PPBS will serve the Congress as well. The Congress' ability to legislate
wisely depends in some measure on the quality of the information
provided in and its committees by the executive branch.

To the extent that the executive decision process benefits from more
explicit identification of objectives, from more systematic examina-
tion of alternatives, and from forward planning, the Congress will
share in these benefits, since it is an obligation of the executive branch
to provide Congress with such information as it requires to make
informed choices among alternative legislative programs.

And in connection with Mr. Haldi's point about setting up program
reviews at the congressional level, I would like to mention that when
we testified on the legislative reorganization bill 2 years ago, we made
a suggestion that Congress set up some kind of machinery for looking
at the agencies' activities from the standpoint of programs as a supple-
ment to the present way of reviewing them. We recognize the diffi-
culties inherent in this suggestion, because of the committee organiza-
tion of Congress. And these difficulties may be very real. But we made
a suggestion that perhaps joint subcommittees could be set up, or a
subcommittee or committee could be delegated the authority from
another subcommittee or committee to go into areas on a broader
program basis, for example, conservation of resources, rather than
have overlapping, duplicating or isolated consideration of some of
these problems in the Congress.

We feel this approach might be helpful.
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The Comptroller General is responsible for prescribing accounting
principles and standards for the guidance of executive agencies and
for the cooperative development of accounting systems. PPBS
accentuates the importance of having accounting systems that can
produce adequate and reliable cost and financial information for use
in assessing program performance in relation to plans and in making
cost projections.

Our principles and standards have long called for agency accounting
systems to provide cost information classified by major organizational
segments and by budget activities. In April of this year, we amended
these principles and standards to make clear the requirement that
agency accounting systems must also be capable of producing cost
data that are compatible with PPBS program structures.

We feel that this will provide a means for the PPBS people to make
much more use than they have been able to in the past of cost infor-
mation produced in the actual administration of programs authorized
by Congress. We recognize that these costs do not cover the full cost
of the program. It is not the economic cost, the social cost, but at least
it would give more accurate and compatible information on the pro-
grams that are actually being administered now by the agencies.

In our examination of agency accounting systems to determine
whether they comply with our principles and standards, we place
special emphasis on determining whether those systems can produce
cost information that is compatible with the PPB classifications.

Another step we are taking is to inquire into ways in which our
audit techniques can be improved by greater use of the more advanced
analytical techniques that are applied in making cost-benefit studies
which are an integral part of PPBS. We believe that we can thus
increase the effectiveness and usefulness of our audit work.

I would like to point out that the trend of our audit work is in
the direction of more evaluation of programs. We are trying to cover
larger segments of programs, and patterns of program administration.
I cannot say that we are nearly all the way. there. We are trying to
point our audit efforts in this direction. And we hope to be able to
use the results of PPBS evaluations in the agencies in making more
analytical studies, or perhaps not making studies in GAO, when we
feel that these areas have been sufficiently covered in the PPBS
efforts in the agencies.

There are signs of increased interest in the Congress in our office
being able to provide technical assistance to congressional com-
mittees in making or reviewing cost-effectiveness studies of Govern-
ment programs.

As you know, one section of the proposed Legislative Reorganiza-
tion Act of 1967 contains a specific provision directing the Comptroller
General to have this kind of capability.

We are taking steps in this direction and plan to continue. Such
efforts are, we believe, essential in the light of the widespread adoption
of PPB techniques in the executive agencies and the related need for
our staff to be able to understand and evaluate Federal agency appli-
cations of PPB.

To strengthen our analytical capabilities, we recently established
a new systems analysis group within our office of policy and special
studies, headed by Mr. Morse, who is sitting at the table with me.
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In order to prepare for the establishment of this office, in July 1966,
we selected three young men who had demonstrated outstanding
analytical capabilities and interests and sent them to universities for
additional training in systems analysis. They completed this work in
June of 1967. And they are now on board on our staff.

More recently, we obtained the services of an experienced systems
analyst, Mr. Daniel Rathbun, from the Department of Defense to
provide leadership for this group. We plan to expand the size of this
group slowly by reassignments within the office and outside recruiting
as the need arises.

As Mr. Rowen pointed out, we have been advised that the best
way to get additional recruits in this period of competition for experi-
enced and competent analysts is to scramble for them.

In addition to this specialist group, we are providing training in
PPBS to a large number of our accounting and auditing staffs. During
the past fiscal year, approximately 210 staff members, at various
levels of responsibility, have participated in some form of training
program directly related to PPBS.

For most of these staff members-about 180-the training con-
sisted of a 1-day or 2-day orientation in PPBS connected with our
continuing training in financial management. For others, the training
was more extensive. Some 27 of our staff members took courses on
PPBS of up to 15 days' duration given by the Civil Service Com-
mission.

We realize that this is only a beginning, and we plan to continue
our in-house training in this area and to participate wherever appro-
priate in PPB training opportunities offered by other institutions.

We believe that our office will derive a number of important
dividends from these efforts. Clearly, our ability to assist the Congress
in evaluating agency programs will be increased. With goals clearly
identified, with the rationale employed in selecting the goals clearly
described, and with data on the costs and benefits associated with
proposed and alternative programs, analysts in GAO will be better
able to center attention on areas of congressional interest.

Similarly, in the case of studies initiated by the GAO, we should
be able to penetrate to the key issues with relative dispatch. Also,
knowledge of the quality of PPBS efforts in different agencies can
help us shift resources out of areas that are well in hand and into
areas more deserving of attention, thereby improving the allocation
of GAO resources

While we are still in the process of developing our capabilities in
this area, the broad outlines of our role are emerging. We will be
emphasizing the contributions that such traditional management
tools as accounting and auditing can make to PPBS and we want to
use all tools to serve the Congress more efficiently.

To this end, we will make analysts available to congressional
committees, conduct studies requested by congressional committees,
and initiate studies of Federal programs.

In summary, after a careful consideration of the values of PPBS
and the admittedly difficult problems involved in its use, it seems clear
that we cannot afford to not utilize this valuable aid. We believe
it is applicable in its entirety to most governmental programs; in
some areas, it may prove advisable to emphasize selected elements.
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In all cases, properly combined with the traditional management
tools, it holds promise to be of material assistance in the decision-
making process in the executive branch and in the Congress.

Thank you, Mr. Chairman.
Chairman PROXMIRE. Thank you very much. And I thank all of

you gentlemen for a very fine job.
Mr. Rowen, you make, what is to me, a very intersting reference

to the supersonic transport. And this raises a very profound question
in my mind. The PPB is obviously enormously helpful where you
have tangible and concrete costs, tangible and concrete benefits.
But it is something else where you have something-I think your
example is a very good one-a cost such as the sonic boom, which
you are dead right does represent a very serious social cost.

Is there any possible way of achieving any degree of objective,
acceptable measurement of what this cost represents?

Mr. ROWEN. I think one can do some useful things. One of the
first things that comes to mind is to run experiments.

After all, if there is a factor that is deemed to be important, possibly
crucial, and there is a good deal of uncertainty about it, one of the
thoughts that comes to mind is experimentation. And, in fact, this is a
point that we can generalize on. There are a lot of new Federal pro-
grams that involve enormous amounts of uncertainty. We ought to do
a lot more experimentation before we get committed.

There have been tests on sonic boom. There are those who would
argue that some more tests might be in order. That is one possibility.

Chairman PROXMIRE. Those tests certainly are not very popular.
They had some of those tests with the B-58 flying over Milwaukee.
And the Milwaukee residents just swamped us with protests. Even-
tually, they more or less accepted the boom because it was a military
effort. But I think with a supersonic transport flying a commercial
flight, there might be quite a revolution.

IT ROWEN. I think the reducing of uncertainty by experimenta-
tion-

Chairman PROXMIRE. How do you measure the result of that
experimentation? SuDposing you did have supersonic flights over
cities, and you get complaints. How do you crank this into the cost
evaluation?

Mr. ROWEN. I suspect you don't end up putting a cost number on
it. I cannot think of what that cost number would be, with the pos-
sible exception of physical damage, which is not the most important
aspect, I am sure. But, getting the people's reaction on a cost figure
is not what you want.

On the other hand, you may get something which is quite important
in terms of congressional decision. How much do the people protest
or accept the phenomenon? That is really what you want to know.
And as I suggested in my prepared remarks, ending up with a single
cost number, is not really what you are looking for. It is getting essen-
tial information, reactions, often impressionistic and highly sub-
jective, but more valid.

Chairman PROXMIRE. You see, right now a Member of Congress
gets the usual reaction, you get letters and complaints, and you talk
to your constituents, and that kind of think. You don't get the kind
of cost analysis on the basis of the figures that are available that I
think all of you gentlemen argue that the PPB can give us. And to
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raise a very helpful point. There might be a tendency if you relied
too much on PPB to forget some of these nontangible elements that
are not reducible to costing.

Mr. ROWEN. That is the danger. And there are lots of other
dangers, too.

Chairman PROXMIRE. What do you think about the Federal Gov-
ernment offering grants to State and local executive branches to
establish a ]PPBS staff? We had testimony the day before yesterday
from the State and local officials. And the estimate was that less than
10 States, eight States, I think, eight to 10 States, have anything
like a PPBS system in budgeting. Those that have it are pleased. The
first State that had it, I think, was Wisconsin, which makes me proud.

But, of course, it would help our State if other States had it. We
could learn from each other. The Federal Government could learn
more from the States. I am told that all the big cities have it, 10
or 12 of the biggest cities in the country are using it, New York, and
so forth. Maybe it is not a satisfactorily complete PPB system, but
it is program budgeting with considerable analysis, and so forth.

Do you think such a PPBS grant program would be helpful, or do
you think we ought to proceed further on a Federal basis first so that
we have a better idea of what we are doing?

Mr. ROWEN. I think it would be helpful to encourage States and
cities to move in this direction. And I think one might use grants,
which ought not to be very large, because there aren't that many
reasonable people around. One might argue that it should not be nec-
essary to pay local governments to do what it is obvious that they
should be doing, anyway. I think that is wrong.

Most of them haven't done what they obviously should do. Most
of the States in this country, and the cities, are wealthy enough to be
able to allocate resources to this end. Most of them have not. And I
think the Congress could perform a useful function in encouraging this.

Chairman PROXMIRE. Mr. Haldi, you say that we might time the
introduction of this kind of thing into the Congress on the basis of
giving Congress a chance to become better acquainted with the
framework of this operation. Do I understand that correctly?

Mr. HALDI. Yes, sir; that is correct.
Chairman PROXMIRE. What do you have in mind in terms of

timing? How long will this take? How can we speed it up, because,
obviously, it will enormously help to have more rational and efficient
Federal spending policies by the Congress.

Mr. HALDI. It depends a great deal on the will of the Members of
Congress. But I would suggest that it could be speeded up, for example,
by some short training courses in PPB for congressional staff mem-
bers. I would view this as highly important. It is my understanding
that there are no funds available for the training of congressional
staff members on the Hill. I'm not sure about this, but it is what I
have been told.

Chairman PROXMIRE. Do you feel that the Comptroller General
is the congressional arm, the congressional watchdog, that is responsi-
ble to the Congress, and to the extent that they have already moved
into this field, is this a way?

Mr. HALDI. This is a way, yes, sir. They have had their own train-
ing program. Perhaps that can be opened up to some of the staff
members of the Congress. I think that sort of thing would be helpful.
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You could run several concurrent experiments in program hearings,
so that many Members of Congress would be exposed simultaneously.
I think a gradual approach is recommended, but it can be more
gradual rather than less gradual. If all Members are apprehensive
about it, it could be very gradual. You could pick up a number of
small program areas-estuaries, for example-that are all over the
Government. These just proliferate, and they have many committees
working on them. Oceanography, for example-how many agencies
are dealing with oceanography?

Chairman PROXMIRE. I agree that we should do this as fast as we
can. And that is why I am concerned with any notion that we should
wait until Congress gets a feeling for it, because I am wondering if
Congress is going to. And we are also involved in so many things,
especially in the Senate, but it is true in the House, too. For instance,
I have three committees, and 15 subcommittees, and I work with the
constituents and go out to the State a lot. And it is very very hard to
get the attention of the Members of Congress, for something like
PPBS that is technical. It is remote from election issues remote from
politics, remote from personalities, and therefore it does not have the
excitement that a lot of other things have.

Mr. HIALDI. I would suggest that some kind of study group or
commission or joint committee, or something temporary, whatever
you want to call it, be set up to address itself specif cally to that prob-
lem, so that they could focus on it exclusively. You could get Members
of Congress, perhaps, and people from the GAO, and maybe high-
level congressional staff members, people who know and understand
the workings of Congress to come up with a program to get rapid
introduction in the Congress on a systematic basis.

Chairman PROXMIRE. Don't you think that you can possibly make
some substantial contribution to economy through PPB-I think
that one of the reasons it has caught on as well as it has and advanced
as rapidly as it has is the spectacular Defense Department utilization
of PPB. If this can be done by the Congress in some way, pick out some
program and show that it works there, and it is a very helpful tool,
and it is a way in which Congress can engage in really a constructive
dialog with the executive branch, can make a useful and effective
representation, it seems that that might help.

Mr. HALDI. I would agree 100 percent, yes, sir. You take a program
area, and then you brief the staff, perhaps expose the staff to analytical
studies, and perhaps brief the congressional members also, so that
you can have a more healthy dialog. That would be a sort of trial
run. To me, the ultimate state of affairs is the healthy dialog that
can be brought into existence through having other analytical groups
vie with each other. Analysts are not perfect. They err sometimes.
And they may make different assumptions. I believe that competition
in analysis can lead to a much healthier discussion. And you need to
involve Congress in one way or the other, either by having their
own analytic group behind them, or by having competing analytic
groups before them.

Chairman PROXMIRE. I have a number of additional questions,
but my time is up on this round.

Congressman Moorhead?
Representative MOORHEAD. Thank you, Mr. Chairman.

84-449 0-67-15
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I appreciate all of your statements, and welcome all of you, but
particularly Professor Davis, from Carnegie-Mellon University, in
my congressional district.

I was concerned, Professor Davis, when it seemed that your testi-
mony was taking the turn of predicting or favoring the abolition of
Congress. I was a little concerned that one of my constituents would
take this position. But fortunately you veered off of that subject.
However, isn't the computer-not programing as you were doing it,
sir-but isn't the computer a useful tool in this PPBS process?

Mr. DAVIS. Most definitely. If one has to examine such data, it is
an indispensable aid. But an aid is what it is. We get all excited about
computers, but they are nothing more than an aid. It is a calculating
machine.

Representative MOORHEAD. But it is a very important aid to the
process; is that correct, sir?

Mr. DAVIS. If one has to do a lot of computing, a computer is about
the only way one can do it, really, if one has much data to analyze.

Representative MOORHEAD. One of the things that I looked into
a year or so ago is the use of computers by the Congress. And I found
that we had one system-to handle the payroll of the employees of
the Library of Congress. It seems to me that the Congress can no longer
continue in the horse-and-buggy era. One of the things that I hope
comes out of this hearing is that we do encourage the Congress to use
more up-to-date methods so that we can better carry out the functions
assigned to us under the Constitution.

In this connection, Mr. Weitzel, I wonder if you would agree with
Mr. Haldi that the congressional staffs or congressional committee
should have PPB analysts on the staff, and the job can be done by
GAO.

Mr. WEITZEL. Mr. Moorhead, perhaps the job should be shared.
Of course, it is a question of policy for Congress to determine to what
extent it wants to have analytical capability or full PPB capability
with congressional committees, or in some other central reservoir
that would serve the Congress, or whether it wants them in GAO.
As I mentioned, the pending legislative reorganization bill would call
on the Comptroller General to increase this kind of capability, and
to service committees or Members of Congress, presumably both, by
making studies on request and by lending people to help the com-
mittees. But I can certainly visualize that at least some of the com-
mittees, perhaps all, would want or certainly could use analysts and
people with PPB capability.

There is this question of the extreme shortage of experienced and
competent people in this field with the quick growth of it in the
executive branch.

Another excellent suggestion, I think, grew out of a colloquy between
the chairman and Mr. Haldi. And that is the possibility of giving
some brief training to present staff members of congressional com-
mittees. To the extent the committees desire this, I am sure that Mr.
Staats would be glad to cooperate by making available any training
facilities that we have and placing selected staff members in the train-
ing that we are now giving.

Mr. MOORHEAD. Wow ong would it take for the top man in a
particular committee to become knowledgeable on PPB data assuming
he has had general training? At one point you mentioned a 2-week
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training period. That doesn't mean very much to me. Is that time
adequate to bring the top man of a particular committee up to date
on PPB data?

Mr. WEITZEL. I am going to ask Mr. Rathbun of our staff in a
moment to consider this, so that he can be thinking about it. But I
would like to make a couple of preliminary observations.

There is a balance, it seems to me, that will have to be drawn
between really giving a person a full comprehension and grasp of the
system and the time limitations which would somewhat limit his
ability to spend that much time. As I mentioned, we have been giving
material varying from 1 or 2 days, up to 15 days participating in
courses that are given by others. Also, we have sent three of our
young men to universities for a full academic year of training. And
we don't consider that they are yet PPBS experts.

At this point I would like to turn this over to Mr. Rathbun.
Mr. MOORHEAD. I think YOU had better identify him for the record.
Mr. WEITZEL. Mr. Rathbun is Deputy Director for Systems

Analysis in our Office of Policy and Special Studies.
Mr. RATHBUN. Mr. Moorhead, I would think that it is very diffi-

cult to generalize, but I am of the opinion that a very limited expo-
sure, say, 2 weeks, would be extremely helpful. I am inclined to
think it might be appropriate to devote this limited period of time
to the careful examination of some problem such as the estuary prob-
lem. I think 2 weeks could be spent very productively and would
yield substantial dividends.

Mr. WEITZEL. I might supplement that by saying that when we
first started on this activity we sent Mr. Ahart, who is now Deputy
Director of our Civil Division, to school at Monterey for the course
that was being conducted there for executive branch people.

I think it was a 30-day course; wasn't it, Mr. Rowen?
Mr. ROWEN. Yes.
Mr. WEITZEL. He found this very helpful in getting familiar with

the general objectives and the guidelines and the general techniques
of PPB. I join Mr. Rathbun in feeling that even a 2-week course
could be tremendously helpful in getting people acquainted with this,
and perhaps removing some of the fears of where PPB might take
us, and showing that it is only one of the tools for effective financial
management and general management of agencies.

I would like to say also that I think this program approach that
PPBS stresses is one of its salient features, and should be one of the
most helpful devices for giving Congress the kind of information
it needs.

At the same time we feel that it is one of the testing points of
PPBS, because when you dig up all of these 13, 15, or 19 different
bureaus, or even agencies that are working in particular areas, some-
body is going to have to make a decision as to who should do what.

And this is illustrated by just one of the recent surveys we have
made-and we have made several-in the mapmaking area in the
executive branch. I think both Mr. Haldi and Mr. Rowen are familiar
with this. The Budget Bureau has certain overall management
responsibility. We have made some recommendations, and part of
them are being carried out. The Budget Bureau has been working hard
with the agencies. But we felt that there was too much duplicating
activity in the several different Government departments in the map-
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making field. The PPS approach is just the thing that would draw
this out and point out what could be done, not only to save money,
but to have a more effective overall job done for the Government.

Mr. MOORHEAD. Thank you.
I think what you were referring to is an example of the creeping

incrementalism that Professor Davis talked about, one agency starts
on the problem, and another agency has something similar to that.

Take the estuary problem: How would PPBS discover the fact
that nine bureaus were involved in it, and how would it present to
the Congress the alternatives of choosing one or the other for doing
the job?

Mr. WEITZEL. I think, Mr. IRowen, Mr. Haldi would be more
competent on this point.

But as I understand the PPBS system and its ultimate operation, it
would come to light in the agency first, and then in the Budget Bureau,
and then hopefully for consideration by the Congress, how much of
this activity is going on.

Now, water pollution activities are one area where I think some
helpful work has been done to consolidate existing work.

Air pollution is bound to be another one.
Any area which becomes a proper and important area for activity

to be carried on by the Government is going to be subject to com-
peting efforts by different agencies that have an interest in the gen-
eral area to do more work. That is not only human nature, but it is
to be expected of an alert management. And an agency that has some
responsibility will want to do more work.

This is nowhere more apparent, I think, than in the field of Federal
grants to State and local activities. I think the figure of about 400 is
given as the number of different appropriations for grants that are
made by many agencies. In some cases multiagency grants to a single
city or a single State may be, if not completely duplicating, over-
lapping or supplementary to others in the same areas of population.

PPBS, we would hope, would be helpful in pointing out these. But
then you still have to make a decision as to who is going to get the job.
And this is partially an Executive decision and partly a congressional
decision. And it will require more overall consideration both in the
executive branch and in the Congress on the program basis rather than
on the bureau or agency basis on which it is mostly handled at present.

Mr. MOORHEAD. My time has expired.
I would just like to make one comment.
Chairman PROXMIRE. Maybe you would like to have Mr. Haldi

comment on this, since he raised this estuary problem.
Mr. MOORHEAD. Mr. Haldi?
Mr. HALDL I think the subject was covered pretty thoroughly by

Mr. Weitzel.
But if you focus on programs, presumably a comprehensive program

report would be prepared. Estuaries represent just one subcategory of
Interior's total framework. But after a program report is prepared
you need some single or central place in Congress where such a report
can be reviewed and looked at comprehensively, or someone will just
isolate a small part of it and focus totally on that part to the exclusion
of any other part.

Frankly, I am not too familiar with the estuary problem. But an-
other area that would be equally typical would be outdoor recreation.
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I think most of us are more familiar with that. It is less technical. In
the Department of Agriculture you have something like five different
bureaus that in one way or another are providing outdoor recreation.
The Forest Service provides it on Forest Service Land. They also have
some bureau administering grants to help the States develop recrea-
tion areas. In the Interior Department, there is the Park Service, the
Bureau of Outdoor Recreation, and the Bureau of Land Management,
which provides recreation in the land that it manages. And the
Corps of Engineers provides water-based recreation in the various
dams that it builds.

It all adds up to a total outdoor recreation effort by the Federal
Government of from $200 to $300 million. And nowhere do the various
programs get looked at comprehensively to see whether overall they
add up to a reasonable sort of program.

We do have today in this particular area the President's Outdoor
Recreation Advisory Council. This particular group was started before
PPB. But this is an ad hoc approach to one isolated area that was
recognized as being an area of overlap and duplication between
agencies. I think the general situation is well known. It comes out to
something like about 75 percent of the people live in the East, but
over 60 percent of the total recreation facilities provided by the
Government are out West. It is sort of a gross imbalance, you might
say.

I don't know the extent to which this problem gets focused in
Congress. Each year Congress appropriates a little more to each
agency than in the past.

But this type of situation should be multiplied a hundredfold, or
more. It proliferates throughout the Government. What you need is
to get program reports prepared and looked at in the executive
branch, and then you need a counterpart in Congress, so that the
program just doesn't get torn anart, ripDed asunder, and buried again.

Mr. MOORHEAD. This was the point I was going to raise. I am a
member of the Government Operations Committee. And we work
closely, of course, with the Comptroller General. It seems to me that
this might be one committee in the Congress where we could start
at the beginning, because it does have Government-wide jurisdiction,
and close relationship to the General Accounting Office. It might be
the opening wedge for bringing PPBS into the Congress.

Thank you, Mr. Chairman.
Chairman PROXMIRE. Mr. Haldi, you stressed very, very heavily

the importance of a program approach instead of the appropriation
approach that we use now. Will you just take a minute or two to
indicate what is the difference, and how it would work, for example,
with Defense, with which you are familiar, I understand. Say the
defense appropriation bill comes in, and we consider this enormous
$70 billion appropriation bill, and we are approaching Defense on a
program basis, the question is: How would we do it?

Mr. HALDI. Yes, sir.
Well, each year, as you probably know, there is published in the

President's budget, a part 4, which might be called the program
approach. The first program under "Department of Defense" is
strategic forces. DOD has a military-airlift-sealift category. Also a
generaT purpose forces category and several other categories. Mr.
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Rowen is more familiar with the Department of Defense than I am,
since he spent about 5 years in it.

Chairman PROXMIRE. This is more available to the House and Sen-
ate, and it is used by the Defense and Armed Service Subcommittees.

Mr. HALDI. Yes, sir.
Chairman PROXMIRE. So don't they use this programmatic ap-

proach to some extent now?
Mr. HALDI. I believe they do. And I believe they have been more

or less forced to in this case by the fact that Mr. McNamara supports
his prepared presentations almost exclusively in terms of this program
approach.

Chairman PROXMIRE. So they are using this now in Defense to
some extent?

Mr. HALD. I believe that is correct; yes, sir.
Chairman PROXMIRE. We have a lot of confidence-I don't think

it is misplaced-in not only the integrity and intelligence, but also in
the efficiency of the job that Senator Russell and the members of the
Appropriations Defense Committee do. They cut a billion six-hundred
forty million, and they did it in a way that many people thought im-
proved the defense appropriation. It wasn't a crude incremental cut
or a percentage cut, it was a discriminating reduction. And these are
men who have served on Defense Appropriations for so many years
that they are thoroughly familiar. And maybe the House does a
better job than the Senate, because they spend so much time on this.

With that information available, and with the Executive making a
presentation in program terms, it is puzzling to me why there isn't
some very substantial element of PPB right now being used.

Mr. HALDI. It is a puzzle to me, frankly.
Chairman PROXMIRE. Is it your conclusion that it is not being used

by the Appropriations Committee of the House and Senate?
Mr. HALDI. In the nondefense areas it is my impression that the

program approach is not being used.
Chairman PROXMIRE. In the defense area first. This is, after all,

half the budget, more than half the administrative budget.
Mr. HALDI. Yes, sir. I hesitate to answer definitively, because my

assignment in the Bureau of the Budget was to work on all the non-
defense agencies of the Government. And that was a sufficiently
big enough assignment so that I just didn't really keep up with all
the things that were happening in the defense budget.

You suggest that the defense budget is very large and complex,
and it is. As I understand it, the Defense Department conducts its
internal reviews, and the subsequent Bureau of the Budget review,
and the Presidential review, all in program terms. Since all the basic
and important materials are prepared along program lines, and various
backup studies are all focused on the program issues, I rather imagine
that the Appropriations Committee would be almost forced to use
these materials-at least to the extent they want to get into the sub-
stance of the situation.

Chairman PROXMIRE. So we can get into this to some extent by
simply borrowing some of the experience and success which the
Subcommittee on Armed Services has had in the Appropriations
Committee?

Mr. HALDI. I would think so; yes, sir.
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Chairman PROXMIRE. After all, these are men who are the very top
men, by and large, on the Appropriation Committees in the House and
Senate. And they are men who are on other subcommittees too.
It shouldn't be difficult for them to take this very helpful discipline
that they have learned in regard to defense and apply it.

And once again it is a little puzzling to understand why it hasn't
been more vigorously applied in these other areas.

Mr. Rowen, do you have any views on this?
Mr. ROWEN. I am afraid I am not familiar enough with the inner

workings of the Congress to say.
I do think it is much more important to have programs looked at in

various ways, rather than be excessively concerned about the precise
form in which the budget is presented. The structure is of less con-
sequence than the total range of information available.

Chairman PROXMIRE. So that if the executive doesn't present it in
a programing way to the Appropriations Committee, it is more
difficult, very much more difficult for the Appropriations Committee
to use PPB and to ask about the various alternatives, and to consider
the cost-effectiveness approach, if it is not called to their attention
by the initiators, who have so much more in terms of staff, so much
more in terms of time for this particular function.

So that I would think that if Congress is going to do this, they are
going to need a vigorous initiative on the part of the administration
pushing it in all these areas.

It may be that the executive isn't ready in the non-Defense areas.
After all, this is relatively new. I am getting the impression that while
the President asked that all the departments use this 2 years ago, it
takes time before it is fully operational and they know what it is doing
and have some confidence in it. Maybe we are going to get that in a
year or two. Is that possible?

Mr. ROWEN. You are quite right in suggesting that the response on
the part of various Government agencies hasn't been uniformly good.
A lot of what is needed is plain commonsense. Take our recreation
example. It is strictly commonsense. It is not technical. It is a matter
of bureau resistance. And I think the Congress can play a major role
in overcoming the resistance and say, we want to see the following
program, here is a list, please present a list of the following sort-
which by and large Congress doesn't do other than in the conventional
and traditional way.

Chairman PROXMIRE. Mr. Davis, you gave a most delightful
presentation. I am a little bit puzzled. I would like to see this com-
puter result, because it just seemed to me that the record for 1948 to
1962 is about as unpredictable, may be irrational-it may not have
much to do with analysis.

But let me point out what Congress did in reducing expenditures.
In every year without exception between the 79th Congress in

fiscal 1946 through 1967-and I realize you didn't cover all of these
years; you covered most of them-the Congress reduced the adminis-
tration's request. And I will run down quickly how much.

In the fiscal year 1946 there was a $1.4 billion reduction.
In the next year there was a $1.6 billion reduction; then in succeed-

ing years, $2.6 billion; $2.7 billion; $2.8 billion; $1.9 billion; $4.7
billion; $8.6 billion; $12 billion; $2 billion; and the next year, $267
million, which wasn't very much.
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And so on.
The point is that it just went all over the place. One year you would

have a $12 billion reduction, and the next year $2 billion reduction.
How could a computer predict that this is what the Congress was

going to do with any degree of accuracy? You could predict the direc-
tion and say that Congress always cuts. But how could you say in
advance what the Congress would do?

Mr. DAVIS. What you are looking at there is a figure for an aggre-
gate cut in the total budget. Now, what I looked at wasn't the total
budget, I looked at the budget on an agency-by-agency basis, bureaus,
et cetera, and did not examine Defense at all. One finds-and this
is the kind of evidence I was talking about-a varying performance.
It is true that in some particular agencies that you can't predict as
well as in others, although most are rather predictable. Some are just
so very predictable that one notices that for long periods of time an
agency request becomes identical to a congressional appropriation.

Chairman PROXMIRE. Let me interrupt to say that I think you
could make a wonderful contribution if you could actually predict
at the beginning of the year, say in January or February, whenever
the budget is available for the Congress, you get your computer to
work and you tell us in a week or two all that Congress is going to
do in the House and the Senate, and you omit the ones in Defense
as hard to predict.

Mr. DAVIS. I haven't studied Defense, so I don't know.
Chairman PROXMIRE. But the other departments are predictable.
It seems to me that this would dramatize the point you were mak-

ing so well here this morning; it would dramatize it in a way that
would make us take a hard look at the apparently automatic, impul-
sive, uncritical action on the budget without any real emphasis on
objective and critical scholarly consideration.

Mr. DAVIS. It could certainly be done. Now, I have chosen not
to do that and not go beyond 1963, because I want to get some addi-
tional data on another part of the budgetary process. This additional
data is not a part of the public record.

Chairman PROXMIRE. You don't have to worry about embarrassing
your Congressmen or your Senators, because they are not on the
Appropriations Committee, so they are not to blame.

Mr. DAVIS. I don't want to embarrass anyone. I want to do a
little research, and I was advised not to get too close to the sensitive
of the present day so I chose not to do that. My access to the addi-
tional data which I want depends upon a promise not to examine
anything current. I couldn't obtain this additional data when I tried
once before.

Chairman PROXMIRE. Somebody cut off your sources.
Mr. DAVIS. They were already cut off. Harry Rowen opened them

up for me when he was with the Budget Bureau upon my promise,
among other things, to refrain from examining current data which
might be sensitive.

The other thing I want to say is-when I was talking I didn't put
this in the remarks, even though it is in the published papers-there
are periods when one observes that the behavior of Congress and its
actions on the appropriations changes rather dramatically. In the work
I have done, I haven't been able to predict with accuracy exactly
when these changes in behavior are going to occur. It is a conditional
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kind of prediction that one would have to do if one wanted to produce,
say, next year's appropriations. You might even notice when I was
talking about replacing the budgetary process with a computer, I said
that one would have to look out for instances when some additional
information comes up which might cause people to do what they would
otherwise not do. In such an instance the computer would make an
incorrect prediction. You can't predict it dead on the button all the
time. If you examine these instances when behavior does change, you
generally find that they are associated with a very reasonable type of
event. For example, one observes that Congress is much more lenient
with the Weather Bureau when we have years of big hurricanes than
they are otherwise.

Chairman PROXMIRE. I would like to ask each of you gentlemen to
comment on a part of an editorial that you may or may not have seen
this morning. It appeared in the Washington Post. And I thought it
was a most hel fuf editorial. It had no reference to our particular
hearings here. Out it is certainly pertinent. I will just read the last
paragraph:

Many years ago, Wesley C. Mitchell, a great American economist, wrote
an essay on 'The Backward Art of Spending Money' in which he contrasted
the rationality of business spending, which is tied to goals and quality standards,
with the irrationality of consumer spending. There is now a similar dichotomy
between private and government spending. As individuals we spend in order to
satisfy known wants and cease to spend when they are not satisfied. But as tax-
payers, we buy programs, and most of us have'no way of judging their effectiveness
or assigning them priorities. And neither does the Congress which makes the
decisions. This problem is not going to be easily solved but a beginning can be
made by creating a bipartisan commission to evaluate Federal programs.

I would like to ask each of you if you could tell me briefly what you
think PPB contributes to the approach of such a commission. I have
introduced a bill to provide for such a commission. I did some time
ago. But do you feel that PPB can be the principal instrument of such
a commission?

Mr. ROWEN. If I may answer, Mr. Chairman-
Chairman PROXMIRE. Yes.
Mr. RowEN. It should be in a general sense what Mr. Haldi sug-

gested, that the commission look at the question of how the Congress
can equip itself better, staff GAO, and whatever arrangements are
available to it to obtain greater expertise to assess Government
programs.

The particular three letters, PPB, may not be appropriate as the
central focus. They may seem too technical. But certainly a broader
interpretation and more systematic data, better analysis, and a better
grip on analyses seems to me to be one of the central purposes of such
a commission.

Chairman PROXMIRE. Mr. Haldi?
Mr. HALDI. Yes, sir, I believe.PPB can be of help in many ways.
The first is merely by having laid a lot of groundwork to identify

programs in a reasonable sense or meaning of the word "program."
It was only with a great deal of effort and concentration that agencies
were able to state what was a reasonable -way of looking at their
programs, or what constituted a reasonable definition of their pro-
grams. This alone is sometimes a major job. Take a big department
like Agriculture, which spends $6 billion a year, which has 22 bureaus,
and try to decide what their programs are. I think the commission,
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get bogged down in deciding how to define programs before they
could even start to take a substantive look at the agriculture programs.

Second, once you start to look at programs in any reasonable way,
you need program data. In some cases basic data about programs is
there. But in many cases the basic data either hasn't been marshaled
along program lines or the data doesn't even exist, and in many
instances this is very elementary data.

I don't think I need to give specific examples. I do believe that PPB
would greatly facilitate the work of such a commission as you suggest
just by groundwork that has been done to identify programs and
collect program data. And, of course, the executive branch is now
getting the PPB documents from the agencies and these might provide
a useful initial point of review, since where they are supposed to define
the agency objectives as they see them.

So, in summary, I believe that PPB work done to date will provide
such a commission with a good beginning, but not an ending-at
least not in the work I have seen so far.

Chairman PROXMIRE. Mr. Davis?
Mr. DAVIS. I hate to say this, but I am not clear in my own mind

exactly-could I ask you to clarify exactly what purpose you have in
mind for the commission?

Chairman PROXMIRE. Well, what we want to do is establish priori-
ties to determine if some of these programs may be abolished, to get
some, at least some independent support behind that kind of thing, to
determine, I suppose, more than anything else whether or not you
can provide some kind of a useful framework that Congress can use
in the future to continuously evaluate programs.

Now, in a way it is duplicating what we are doing here this morning.
But in a way it also would be a method of dramatizing PPB in making
the rational approach better known.

Mr. DAVIS. It sounds like a good approach to me. I think it is an
absolute necessity somehow that we adopt this more rational way of
doing things. If, in your opinion, a commission is a good mechanism
to push the adoption of a more rational method of determining pro-
grams and appropriations, and I agree that we have some programs
designed to misallocate resources, then I certainly would be willing
to support the idea.

It seems to me that it is very necessary that we become more
rational and sensible in government. I would like to say too that despite
everything we have said here, there are a lot of questions about PPB
which haven't been brought out yet because we don't know the answers
because we haven't looked at PPB in sort of a behavioral role context,
and because we don't know very much about how people with their
own objectives might try to manipulate the system, which is certainly
going to happen. We are going to have to learn about the organizational
and behavioral characteristics as we go along.

This fact is why I think it is just very essential for the Congress
to have some knowledge about PPB. They are the ones with the real
power to ask these kinds of questions and make demands for analytical
studies that can be backed up and laid out on the table and have their
voice heard.

Chairman PROXMIRE. Mr. Weitzel?
Mr. WEITZEL. I think that PPB would be of very valuable assist-

ance in the work any such commission would have. I don't know that
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it or the commission could give final answers in these areas, because
some of them are, and I think have to be, decided at the political level
by Congress itself.

However, a great deal of emphasis and dramatization could be
given to the proper or some appropriate priorities, and also to the
need for more machinery for allocating scarce resources.

Now, in this connection Mr. Rathbun has just noted that in his
opinion the PPB system at present is not very helpful in trading off,
say, Agriculture and Defense, I don't know that it has gotten to that
point. And as I say, that is going to be one of the testing points of the
PPB system.

There has existed a means of presenting, at least, budgets on the
program basis, at least since 1950, when Congress passed the Budget
and Accounting Procedures Act that was reported out of Mr. Moor-
head's Committee on Government Operations and the Senate com-
mittee. That provided for budgets to be set up on a program or func-
tional basis whenever the President so decided

It is significant, though, that in considering that legislation Con-
gress carefully removed the words "performance budget" from that
bill. There were some Members that said that if the words "perform-
ance budget" stayed in the bill they didn't want it, because they
feared that they would lose the traditional type of control that they
had over Government expenditures.

Now we, the Budget Bureau and the Treasury, through the joint
financial management improvement program, have been working-
and I know that the agencies of Government generally have been
working-toward a program presentation of the budget ever since
1950. I don't think we have completely achieved it. But there certainly
is much more emphasis on it than there was 17 years ago.

Chairman PROXMIRE. Haven't you eroded some of that objection
to using a program approach?

Mr. WEITZEL. Yes.
Chairman PROXMIRE. How long ago was that objection to a per-

formance budget?
Mr. WEITZEL. This was 1950.
Chairman PROXMIRE. That was long before this whole concept had

been discussed at all?
Mr. WEITZEL. It was. But it was related to it.
Chairman PROXMIRE. Long before the performance by the Defense

Department under Secretary McNamara?
Mr. WEITZEL. It was long before that. But I feel that PPB is

completely consistent with the idea in the 1950 legislation. I think that
the Appropriations Committee now get more information on a pro-
gram basis than they did at that time.

But I think it is also significant that in passing the 1968 Defense
Department Appropriations Act the Appropriations Committees ex-
pressed some concern about moves being made to place the appropria-
tions on a program basis rather than on the basis that is being used
now. Mr. Anthony, the Assistant Secretary and Comptroller of the
Defense Department, has been endeavoring to develop an accounting
system that would give the Secretary, the Bureau of the Budget and
Congress a better idea of the total costs of projects and programs
within the Department, and would enable them to take a look more
at the program rather than the budget activities they examine now.
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made on that basis.

One of the reasons that they are not is, as stated by the House
Appropriations Committee in its report on the 1968 Defense budget,
a feeling that at present the program structure, being independent of
the budgeting and accounting systems can be altered or redirected as
circumstances or prudent management require, whereas once a pro-
gram system becomes part of the legislative history it will require
further legislation to change it.

Chairman PROXMIRE. Has the executive branch been using real
initiative in this area? They nave been doing it in Defense, but have
they been doing it in the rest of this area?

The President ordered them all to apply PPB in their departments
2 years ago.

Are they beginning to refer to this at all?
Mr. WEITZEL. I would say, and I think Mr. Haldi and Mr. Rowen

would concur, that it has been a slow process, partly due to the lack
of people to carry it out, and partly due to the necessity of doing this
gradually in the agencies where they have complex programs and a
need for revised cost and other data-gathering machinery-

Chairman PROXMIRE. Is that gradual development wise and neces-
sary?

Mr. WEITZEL. I think it is probably a practical approach. If you
try to force it too fast you can produce some adverse reaction within
the agencies, and also some gap between the need for something to
be done and the orderly way to get it done.

Chairman PROXMIRE. Is it going fast enough?
Mr. WEITZEL. In abstract terms, no.
Chairman PROXMIRE. In concrete, realistic terms, is it going fast

enough?
I get the impression from almost all the other witnesses, Mr. Weitzel,

that they think we should push much faster than we are, that we have
very little to lose by moving ahead, that the roadblocks are the
irrational, human tendency to stick with the old way of doing things.
These are the real obstacles in the way, and if we don't get some force
and drive and desire for this kind of additional information and this
kind of more refined and objective analysis, that you aren't going to
make progress.

Mr. WEITZEL. I think a great deal of help can be given by an im-
petus from this committee in that direction. One of the essential
ingredients is for the agencies to realize that Congress wants and will
use this information as far as the actual consideration of the authoriza-
tion bills and the appropriation bills is concerned. They know the
President wants it, and they know the Bureau of the Budget wants it.
And I am sure they are trying to meet his requirements within the
executive branch.

Chairman PROXMIRE. That brings me to the question I wanted to
ask you.

Why is it that the Congress doesn't use all this information that you
have developed so well? I think you made a good presentation. It was
a revelation to me where your agency is as to PPB, and how rigorously
you are trying to approach this thing.

Why is it that you haven't succeeded in getting the Congress to take
this very, very helpful and useful tool and use it more?
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Mr. WEITZEL. I think to a considerable extent the Congress has
used it. And there has been a considerable increase in the amount-

Chairman PROXMIRE. We don't discuss it on the floor. It is rare
that you have anybody get up and use this objective PPB analysis
in committee.

I am a member of the Appropriations Committee, and of a number
of subcommittees in it. Nobody ever refers to the benefit-cost unless
you are talking about public works. Nobody talks about alternative
programs, or rarely, sometimes, but not very often, and certainly not
m the PPB framework-

Mr. WEITZEL. I think there needs to be more exposure, Mr. Chair-
man, to the benefit that can be obtained within and by the Congress
and its committees and its members from the use of the PPBS tech-
niques. It is developing rather rapidly within the Government, after
being limited largely until the last few years to the Department of
Defense. Because of this, I think that there isn't enough general in-
formation within the Congress and its committees as to what informa-
tion is available and what can be done.

Another point is that Congress does not have full access to the
material produced by PPBS within the executive branch.

Now, this is a question of policy that has to be worked out between
the executive branch and the Congress. Mr. Schultze, I believe,
testified to another subcommittee recently that he wanted full infor-
mation to be made available in connection with the legislative pro-
posals, and so forth, but that program memorandums, if they were
made available to the Congress, might raise the question of whether
the executive branch agencies could expect full candor from their
people in analyzing programs, setting up alternatives, and so forth.

So there has not been, I would say, an overwhelming flow of infor-
mation from the executive branch to the Congress as a result of these
analyses.

Chairman PROXMIRE. That is the point I want to get to. I only
have a couple of more questions.

But I think that this last aspect is very important.
First, I think it requires a lot of initiative and force on the part of the

Executive to get anything done these days. They have the initiative.
Everybody knows that the President initiates most of our legislation,
and he determines a great deal, an enormous proportion of what we
do up here, especially with regard to spending.

But I am very much concerned, on the basis of the last point you
made, that the executive branch, number one, does not provide
Congress with all the PPB information with which they could provide
them. Now, you represent the Comptroller General. You are probably
in the best position of anyone of our witnesses this morning to indicate
whether or not this suspicion, this feeling, is valid or not.

Mr. WEITZEL. I am sure there is the feeling. However, I think
you have to consider the relative positions and interrelationship
between the legislative and executive branch, the division of power
under our constitutional form of government. The General Accounting
OfEce, for example, does not have general access to the budget justi-
fications prepared in support of the forthcoming budget estimates.
This is considered to be in support of the President's budget. And
we don't get them, certainly not prior to the budget document coming
to the Congress as the President's budget. And we don't normllay get



the justifications even after that. We may get them on occasion from
the Appropriations Committees. The initial justifications are con-
sidered something within the bosom of the executive branch in
support of the President's budget.

Chairman PROXMIRE. I would certainly think that the executive
branch speaks with one voice and is completely under the control
of the President of the United States. It should be that way, it has
to be that way. I am not talking about conflicts and differences of
opinion, I am just talking about information which they have which
enables them to arrive at the conclusion at which they arrived.

Mr. WEITZEL. I think that you will find that the executive branch
will bend over backward to give all the information they can in
support of their proposals and requests if Congress calls on them for it.
I think if the Appropriations Committee or the legislative committee
or your subcommittee were to ask the Bureau of the Budget or an
executive agency for information you would get it in any amount
that you requested.

Now, there was that proviso on the part of Mr. Schultze in testifying
recently before another subcommittee, but he made the point spe-
cifically that he very much wanted Congress to have all the informa-
tion that they could usa.

Chairman PROXMIRE. It is my understanding that to some extent
within the executive branch itself you don't get complete cooperation
in making PPB information available from one agency to another.

Mr. WEIZEL. I can't say. Perhaps Mr. Rowen or Mr. Haldi can
give you better information on that.

But knowing the way these things work, I would doubt that there
would be a complete interchange of all of the information that is
available, simply because it might be to the hurt of the particular
agencies that compiled it and made it available to a friendly competitor
across the street or down the street.

Chairman PROXMIRE. Well, these estuary agencies are an example
of that.

Mr. WEITZEL. That was within the same department, as I remem-
ber. But when you get them in department categories you have got
different-

Chairman PROXMIRE. I am sure that is the case if you take the
whole scope of the Government, Department of Agriculture and every
department dealing with this kind of thing.

Mr. HALDI. I think we started to get at the heart of the matter
right at the end of Mr. Weitzel's comments. And that is: It is quite
easy to get agencies to give you studies which support their proposals.

Chairman PROXMIRE. You have to ask for the ones that don't
and then you are not sure to get them.

Mr. HALDI. In the first place, it is like pulling eye teeth to get them
to make a study supporting something that they aren't in favor of
doing. And if they do such a study, their immediate response is to
bury it in some file cabinet or some obscure place. The Bureau of the
Budget has enormous difficulty in getting a look at such studies, if
they exist. And if it were known that such studies were going to get to
the Congress, the Bureau of the Budget would probably have even
more trouble in getting at such studies.

And this was really at the nub of my suggestion that Congress be-
come the initiator of such studies.



Chairman PROXMIRE. This is why Congress needs a real PPB staff
and not simply have to rely on well-informed staff members who know
something about PPB and can suggest questions that they can ask.

In addition to that, they should have their own substantial staff
in this area.

Mr. HALDI. That is correct; yes, sir; very definitely so.
Mr. MOORHEAD. My experience in Congress has been that there are

two things that are most difficult.
One is to stop a bad program, and the second is to start a good one.
And the agencies have a vested interest in keeping programs going

that may have been started in the 1930's when conditions were entirely
different, but there is nothing that signals us to look out for it; all we
have is the incrementalism, and there is nothing that stands out like
a sore thumb, so that the money is appropriated and we keep going
along.

I would hope that expert use of PPB in the Congress could hopefully
accomplish the objective of stopping the bad program.

And secondly, we have a terrible time when a new need arises in
getting the Congress to appropriate the money, because it is easy to
say, they didn't have this last year, so they won't miss having it this
year.

So that these two items, it seems to me, would be helpful.
And I think this is part of what your testimony is today; is it not?
Mr. HALDI. Yes, sir; that is right to the point. Exactly to the point.
Mr. WEITZEL. Mr. Chairman, just one example which I think will

illustrate Mr. Moorhead's point.
When Lindsey Warren, our former Comptroller General, who had

been a Member of Congress for 16 years, testified on the Reorgani-
zation Act of 1945, he said that an agency could be set up for the
edification of the three blind mice, and in 2 years they would come up
with a complete program in justification for increased appropriations.

And I would also like to concur with Mr. Haldi's statement that
the hard thing is to get the information against an existing program,
or indicating that it could be done differently in an alternative way.

Chairman PROXMIRE. That is right.
You know, we have had this experience with the Subversive

Activities Control Board, which is about as-well, there are lots of
things that are useless, but this is about as useless a thing as I can
think of. The function has ceased. They haven't done anything for
20 months. They make fancy salaries. It is in the public eye. But we
can't abolish it.

So this is a very, very tough problem. And I suppose it is going to
take a long time to get progress, even in something that has been as
spectacularly demonstrated as PPB.

But we certainly want to use this and develop it and encourage it
in any way we can.

You gentlemen have done, I think, a superlative job today in
helping us compile a record on this matter. Thank all of you very,
very much, for most helpful testimony.

This completes the hearings of the Subcommittee on Economy in
Government on PPB for this year. Without objection, relevant ma-
terials may be placed in the record at the discretion of the Chairman.

(Whereupon, at 12:15 p.m., the subcommittee adjourned, subject
to the call of the Chair.)

(Additional materials, subsequently received, appear in the ap-
pendixes which follow:)



APPENDIX 1

STATEMENT OF ROBERT L. BANKS ON DISCOUNT/INTEREST RATES IN EVALUATION
OF PUBLIC INVESTMENT PROJECTS

THE ROLE OF THE DISCOUNT/INTERTST RATE IN EVALUATING THE ECONOMIC EFFI-
CIENCY OF GOVERNMENT FINANCED TRANSPORTATION PROJECTS

My name is Robert L. Banks. I am a transportation consultant specializing in
economics of the several modes of transportation. I appreciate the opportunity to
appear before this Subcommittee to discuss the question of the appropriate inter-
est, or discount rate to be used in assessing the economic feasibility of government
investment in transportation projects.

My comments will be directed specifically at the discount/interest rate used in
evaluating water resource projects. Analysis in this area is probably more advanced
than in most other areas, and the techniques employed therefore point the way for
studying other government investment projects. It is particularly important that
this path finding analysis conform to sound economic principles.

In constructing the benefit-cost ratios which it presents to the Congress as a
part of the appropriation procedure, the Corps of Engineers computes average
annual benefits by a discounting process, and these are compared with average
annual cost of operation plus interest and amortization computed in the manner
of an equal-payment mortgage. The same discount/interest rate is used for both

'purposes.
Although I am particularly concerned with water resource evaluation, my

comments would be relevant to appraisal of other government projects, especially
where a choice between alternative investments is involved.

What brings me before you is my belief that the method by which the interest/
discount rate is determined is inappropriate and ought to be changed. Since
publication of Senate Document No. 97 in 1962 the discount rate has been "based
upon the average rate of interest payable by the Treasury on interest bearing
marketable securities of the United States outstanding at the end of the fiscal
year preceding such computation which, upon original issue, had terms to maturity
of 15 years or more." I

This formula has produced a rate of 3ys percent for use over the past several
years. I believe this rate to be unrealistic at present; its use can lead only to
faulty economic evaluation. A new formula is needed.

The paramount objection to continued use of the present formula is the subject
of the balance of my testimony, but an incidental objection is the use of coupon
rates of interest, rather than yields in application of the formula. The 3% percent
was calculated by the Treasury Department on the basis of coupon rates. Such
rates are a fiction, rarely do securities sell at precisely their coupon rate. Yield,
on the other hand, is a measure of the cost of borrowing. If in benefit-cost calcula-
tions the cost of borrowing by long term debt is to be determined by the interest
rate (which I will argue against), the cost should at least be computed on the basis
of bond yields, not coupon rates.

Before proceeding, I should also make clear that the issue of proper interest
rates to be used in evaluating the economics of governmentally financed projects,
which is the subject of my testimony, should not be confused with the question of
what interest rates the government should charge for its various loan programs.
The latter issue is beyond the scope of my testimony. I am concerned only with the
rates employed in evaluating economic feasibility of public works projects. This
is a separate issue and can be discussed most fruitfully in isolation from the heat
of controversy which so often surrounds the question of rates charged by the
government.

I Policia, Standards and Procedure in the Formulation, Evaluation, and Review of Plane for Use and De-
velopment of Water and Related Land Resource8, The President's Water Resources Council, Senate Document
No. 97, 87th Congress, 2nd Session, Washington, D.C., May 29, 1962, p. 12.
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I. BACKGROUND

The selection of an appropriate rate has had considerable attention in academic
circles for the past several years, and is increasingly recognized as a national issue.
As the government sector grows larger in the national economy, and more and
more public money is invested, the urgency becomes greater than ever before.
Moreover, the new planning and programming approach to budgeting which
involves appraisal of alternatives, places a premium on well-founded inputs, one
of which is the discount rate at which intertemporal differences are equalized.

One of our national goals is efficiency in the use of our resources. Misunder-
standing of government investment projects stems in part from the vagueness of
specifying goals of social welfare functions and confusion surrounding means of
achieving them. National welfare goals are, of course, manifold. The goal of
efficiency, with which I am concerned, involves the maximization of social output
over time for any given input of resources. In benefit-cost analysis, decision-
makers want to maximize the present value of total benefits less that of total
costs. The aim is to achieve an economically efficient allocation of limited
resources.

Another, and different, goal might be to minimize the inequality of income
distribution among regions or social classes. In the establishment of the Area
Redevelopment Agency and its successor, the Economic Development Adminis-
tration, for example, this objective was quite clear. Not so clear is the tendency
for waterway development projects sometimes to be authorized for similar reasons,
but clothed in a favorable benefit-cost ratio and ostensibly approved as an eco-
nomically sound project. Good management requires that even when a goal other
other than efficiency is held paramount, the benefits and costs be properly measured
so that the true net costs or benefits are known. Economic efficiency may be
secondary in considering a particular project, but it may still have a bearing on
the method by which the social objective is achieved.

There are any number of goals other than economic efficiency which also might
be fostered through public investment in waterways and other forms of intercity
or urban transportation. Some, such as the goals of the Northeast Corridor High
Speed Ground Transportation Project, the Federal airport and air navigation
facility programs, urban transport measures and the supersonic air transport
program have been pursued without any real pretense of quantifying economic
benefits. Their value has been sensed or appraised by intuitive means, not by
formal methods resembling benefit-cost analysis. This approach leaves us in the
dark as to the efficiency of expenditures, but we at least understand that we do
not have a measure of their efficiency.

As to water resource development projects, on the other hand, we are led to
believe that they are approved only upon their economic merit: a benefit-cost
ratio is computed for each, and benefits in excess of costs, as estimated by the
Corps of Engineers, indicate economic feasibility. But if the benefit-cost analysis
is improperly executed, we delude ourselves. An incorrect interest rate contributes
to this delusion.

11. THE CRITICAL ROLE OF DISCOUNT/INTEREST RATES IN BENEFIT-COST CALCULATION

Benefit-cost analysis is an administrative technique used to appraise the
economic efficiency of a proposed investment project. There are many imponder-
ables in the enumeration and valuation of both benefits and costs, but only the
interest rate is of concern here. I shall demonstrate why and how the benefit-cost
ratio varies inversely with the discount/interest rate, other things being equal.
The policy implication of this relationship is that an inappropriate rate of discount/
interest rate will make a project appear to be economically more or less desirable
than it really is. A rate that is too low can even mean the difference between a
favorable and an unfavorable benefit-cost ratio.

One of the outstanding characteristics of government projects where large
physical plants are involved is that benefits and costs accrue in different time pat-
terns. Typically, the period of project life can be divided into two distinct stages.
In the earlier period annual costs are normally in excess of benefits and there is an
annual loss. Net profit comes, if ever, in the later stage of project life, after use and
benefits have had opportunity to build up. The benefit-cost ratio reflects the bal-
ance between discounted values of the sum of annual profits and those of annual loss
as defined above.

The impacts of discounting upon profit and loss are different. The total sum of
annual profit returned in the later stage of project life will be discounted more
heavily than that of annual loss, which accrues in the earlier period. Moreover,
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even if the annual flows of benefits and costs over the life of the project are con-
stant, the discounted values of benefits and costs vary with'the discount/interest
rate selected. Because of the timing of net costs and net benefits, discounted bene-
fits shrink at a much faster rate than discounted costs if a higher rate of discount/
interest is chosen. This phenomenon is illustrated in Figure 1, at the end of my
statement, which shows benefits shrinking faster than costs as the interest/dis-
count rate increases. The top frame shows hypothetical flow of costs and bene-
fits over the life of a project. Construction costs occur early, and costs are peaked
before settling down at the level of annual operating and maintenance charges.
Benefits commence slowly, and build up over time. These flows are not discounted
in the first frame.

In the second frame the benefits and costs have been discounted at interest
rate i. Both have shrunk, but the profit (excess of benefits over costs) has shrunk
more than loss because it accrues at a more distant time period. In frame 2, the
area under the profit curve is still larger than the area under the loss curve,
indicating that the benefit-cost ratio is greater than unity.

Frame 3 shows the relationship when a higher discount rate is used, in this
case i+1%. Now the profit and loss are equal and the benefit-cost ratio is 1.

The illustration is continued in frame 4, which shows that when discounted
at rate i+2%, profits fall below losses and the benefit-cost ratio becomes less
than unity. The varying patterns shown in frames 2, 3 and 4 demonstrate that
the choice of discount rate does not merely affect the measure of project effi-
ciency. Of even greater importance for decisionmaking in the public sector, it can
mean the difference between a favorable and an unfavorable benefit-cost ratio.

Although Figure 1 is hypothetical, the patterns depicted are in themselves not
atypical and they apply equally to all investment situations. In effect, Figure 1
is simply a graphic representation of the principles embodied in conventional
compound interest tables.

In numeric terms, the effect is as follows: Let us assume that a hypothetical
project has a 50-year life. Let us assume further, for the sake of simplicity, that
all costs, of whatever nature, amount to $400,000, and that these are all incurred
in a single year, the fifth year of project life. Similarly, we will assume that all
benefits amount to $400,000, and that these are all incurred in a single year, the
fifth year of project life. Similarly, we will assume that all benefits, amounting to
$1,000,000, occur in a single year, which we will choose as the 25th year of project
life, so as to conform with the usual temporal sequence. If a discount/interest
rate of 3% percent is used, the discounted or present value of the benefits is
$463,300, and discounted costs amount to $342,960. The resulting benefit-cost
ratio is 1.35 to 1.

If, on the other hand, a rate of 5.5 percent were to be used for the same project,
the discounted benefits and costs are reduced respectively to $262,200 and
$306,050. The benefit-cost ratio is also reduced to 0.86 to 1, indicating that the
project will yield a net loss to the economy

It will be noted that in this illustration the switchover point from a favorable
to an unfavorable ratio occurred within a rather narrow range of interest rates.

Figure 2, attached, illustrates the inverse relationship between the discount
rate and the B/C ratio. In this case, the project which appears feasible when
evaluated at 3Y percent, is clearly infeasible at rates in excess of 4Ys percent.

III. AN APPROPRIATE INTEREST/DISCOUNT BATE

It is clear that a benefit-cost calculation is valid only if an appropriate interest
rate is used. Scholars have considered at length the question of a proper rate.2
They are not in complete agreement as to what the rate should be, or by what
formula it should be determined. However, I think it is accurate to state that
none believes that a rate as low as 3Y8 percent has been adequate for the past
decade or more. The concept which finds most support in their writings is that
the economically relevant interest rate is the one which measures the opportunity
costs of the funds utilized by the project.

The heart of this concept is that any government project must use up economic
resources. In the absence of the project, the resources would be left to private
investment which would yield a certain amount of real output in the future.
The opportunity to invest and earn a certain rate of return for a different use
by the private sector is foregone as a result of governmental investment. It is a
loss to the private sector. This loss is known in economic theory as the oppor-
tunity cost of that government project.

2 See Selected Bibliography attached.



240

This definition leads us away from the notion that interest cost, or appropriate
discount rate is adequately reflected by interest rates on some selected group of
government bonds. It states that true cost includes cost of all resources used by
government, including those diverted by taxation from use in the private sector.
There is a lack of unanimity among economists as to the specific value of this
social cost, largely as a consequency of the practical problems of measurement,
but I am aware of no one who argues that it is much below 5 percent at present.
Characteristics of the Appropriate Rate

The appropriate rate of interest/discount has several characteristics. First, it
measures the true opportunity cost of any government project. If it is used, the
same degree of economic efficiency will be achieved from the allocation of resources
to the public sector as would otherwise be attained from their use in the private
sector. Thus, the social goal of efficiency is satisfied.

Secondly, it is not arbitrarily selected. A rate linked to other and more limited
criteria, for example, the coupon rate or yields on long-term government debt,
ignores the fact that a large part of the funds to be invested by government are
raised through taxation, which involves different costs to different taxpayers.

Third, it is a weighted average, reflecting time preference and expected rates
of return from investment of all taxpayers.
Cost to Society

Departure from the appropriate interest/discount rate necessarily results in an
inefficient allocation of resources. In addition to violating the social goal of alloca-
tive efficiency, use of the wrong interest/discount rate conflicts with advances made
in the past several years in defense management. Principles pioneered in the
Defense Department focus mainly on cost-effectiveness. The application of this
management technique to all Federal budget divisions is now being extended to
other agencies through program budgeting.

As indicated earlier, there may be good reason for pursuing programs for reasons
other than economic efficiency, but this does not relieve the Government of the
need to know the true economic cost, nor is it reason to distort analyses of true
cost.

IV. CONCLUSIONS

In evaluating government projects the social goal should be unequivocally
understood. A principal goal, as I see it, is to achieve an optimal allocation of our
limited resources. I believe that if a project is designed to serve other purposes at
the expense of economic efficiency, it should be authorized explicitly in terms of
those other goals.

To avoid distortions in the benefit-cost calculation an appropriate interest/dis-
count rate should be calculated on the basis of the opportunity cost principle. In
the current situation it probably is in excess of 5 percent. Use of a rate below this
range will only permit skim milk to masquerade as cream. The present practice is
not only economically indefensible but it is also incompatible with our political
and social philosophy. For these reasons the interest/discount rate issue requires
review.
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APPENDIX 2

The following article was referred to in the text, page 101.

PROGRAM BUDGETING IN WISCONSIN I

By JOHN W. REYNOLDS and WALTER G. HOLLANDER

The enactment last June of a short, simple bill signaled the green light for
Wisconsin to take a giant stride toward achieving a major improvement in state
budgeting.

The measure was entitled simply A bill relating to the development of program
budgeting. To a casual reader, it effected what might be considered a few minor
technical changes in the state budget law. Its key section merely amended the
law specifying the format of budget bills and appropriation requests by adding the
words ". . . or other meaningful classifications."

But the significance of this small amendment is large. It means that budget
requests and appropriations no longer will have to be divided into objects lines,
i.e., personal services, materials and expense and capital-the things that are
purchased. Rather, they will be broken down into the services that are to be per-
formed and the programs to be carried out.

This does not imply we are going to eliminate all use of detailed items of expendi-
ture. It does mean, however, that we will have the flexibility necessary to separate
those items of cost detail which are important to administrators in evaluating and
controlling the efficiency of their operations from those coAt groupings necessary
for program policy decisions which determine the nature and scope of state
services.

Passage of the bill formalized the legislature's endorsement of program budget-
ing and propelled the state budget office (the Bureau of Management in the
Department of Administration) into the final stage of its previously quiet, but
determined, drive to implement this modern budgeting concept. Plans have now
been completed to recast the 1965-67 biennial budget into a totally new format-
with both agency requests and legislative appropriations to be structured along
well defined program lines. The entire project is being done without any outside
consulting assistance-a unique situation among the few states that have intro-
duced this modern budgeting concept.

The success of these efforts, we believe, is a remarkable achievement in execu-
tive-legislative cooperation, especially because it developed and took place during
a period of partisan division between the two branches.

The objectives of program budgeting-to assist policy-makers more easily to
weigh the alternatives available-are in no way related to partisan ideologies or to
the relative balance of power between executive and legislature. But nearly all
legislative measures stand the chance of being caught up in these conflicts.
Fortunately, in Wisconsin, the adoption of program budgeting did not.

How did it happen? How will Wisconsin's budget look in program form? Why
do we think program budgeting is important for Wisconsin and where do we think
it will lead the state? Those are the questions we hope to answer in this article.
The answers should provoke thoughtful discussion and consideration of this new
budgeting method, not only among government administrators and in the aca-
demic community, but also by elected policy makers in other states, and in local
governments.

I In this article Governor John w. Reynolds of wisconsin and Walter G. Hollander, Senate Co-Chairman
of the Legislature's Joint Committee on Finance, describe the development and character of a new approach
to budgeting in their state: budgeting in terms of the basic purposes of government-services to be performed
and programs to be carried out. The new departure, the result of bipartisan cooperation of the executive and
the legislature, has been authorized by legislation of 1864. This followed a series of carefully devised prepara-
tory steps taken in the preceding five yesrs. In the authors~ judgment, an impressive series of benefits is to
be expected from the new system-above anl, better-informed planning and decision making for the pro-
vision of state services to the people.
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WHAT PROGRAM BUDGETING Is

Before seeking to answer the questions, however, it is pertinent to look briefly
at the concept of program budgeting and its objectives. The term itself is some-
what forbidding to the uninitiated. What we understand it to mean is simply the
casting of budget requests and appropriations into groupings on the basis of the
services performed and for whom they are carried out, i.e., what is done and for
whom it is done. Thus, in the Department of Public Welfare we have, as separate
programs, mental health services, correctional services and family services. These
describe what is done and for whom it is done. A more detailed description of the
program definitions will be given later. The important thing, though, is that they
describe what programs the Department of Public Welfare carries on in those
areas. The dollars requested or spent in each of these areas can be weighed against
the results achieved. This is certainly far more significant than determining
whether an agency should be authorized another clerk, or a new typewriter, or
a trip to a professional conference by a staff member.

We are not sure who originated the idea of structuring the budget and appro-
priations according to the programs that are to be carried out. We do know, how-
ever, that it was the highly respected Hoover Commission which, on the federal
level at least, first used the term and defined its use. Its Task Force Report on
Fiscal, Budgeting and Accounting Activities said that "a program or perform-
ance budget should be substituted for the present budget, thus presenting . . .
expenditure requirements in terms of services, activities and work projects rather
than in terms of the things bought. Such a budget would not detract from con-
gressional responsibility and should greatly improve and expedite committee
consideration."

Some confusion has apparently occurred because of the introduction of the
term "performance" or "program and performance" in connection with program
budgeting. They are often used interchangeably, as seen above in the Hoover
Commission report. Here in Wisconsin we refer simply to program budgeting.
However, we plan to introduce new techniques of performance measurement
which will help administrators, the Governor and the legislature to 'evaluate
programs better and to make more meaningful budget policy decisions. These
performance measurement techniques, in our view, are not an integral part of
program budgeting, but they do evolve logically out of it and enhance the entire
budgeting system.

How IT HAPPENED IN. WISCONSIN

As all experienced political practitioners are aware, major revision of a state's
budgeting system does not just happen. Resistance to change in the way of doing
things is one of the great stumbling blocks to any kind of major improvement in
the management of government services. This fear of change exists among
politicians as well as government administrators and employees. Indeed, the
various interest groups which often exert strong influence on policies and practices
frequently collaborate to maintain the status quo.

Breaking down this resistance to change, dissolving the fear that program
budgeting would mean loss of control over expenditures, and educating the
various interests to the meaning and advantages of this new system did not occur
overnight. In fact, this process began in Wisconsin nearly six years ago.

INITIAL STEPS

The first step was in the conversion to program budgeting of one major depart-
ment-Conservation-in 1959. Financed through a segregated fund, and receiving
less strict scrutiny than general fund agency budgets, this proved to be an accept-
able department with which to experiment in using the new format. The Con-
servation Department cooperated willingly, and the interest expressed by legis-
lators was sincere, if not enthusiastic.

This was followed in 1961 by the conversion of the Motor Vehicle Department
to a program budget-again, an agency financed through a segregated fund.
But, that year the Board of Health was also switched over to a program budget-
the first agency funded by general purpose revenues to come under the new system.

In the meantime, in 1960, the Governor had invited a group of business execu-
tives to study the state's administrative practices and make recommendations
for improvement. This group split into several task forces. To each task force
was assigned an administrative analyst from the state budget office. The task
force on budgeting, which had an opportunity to compare the old budgeting
methods with the new formats that were being developed for the Conservation
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and Motor Vehicle Departments and the Board of Health, recommended strongly
that the state convert all agencies to program budgets.

In 1962 a legislative interim committee, charged with finding ways for im-
proving efficiency and economy in government, recommended that we convert
to program budgeting on a gradual basis. Early in 1964, a citizen's committee
appointed by the legislature to examine expenditures and administrative practices
enthusiastically endorsed the work that had been done toward conversion to
program budgeting and urged speedy adoption of this new method.

The endorsement of program budgeting by these groups and the support they
lent were major mileposts in Wisconsin's journey toward full implementation of
program budgeting.

UNDERLYING CONSIDERATIONS

AU during this same period, there was a growing awareness among individual
legislators, especially the members of the Legislature's Joint Committee on Fi-
nance, that the old methods of budget review were no longer workable. While
some of them understandably harbored reservations about the idea of a complete
revision of Wisconsin's budget practices, many became convinced that such a
step would soon be imperative. They had applauded the work of the budget
office, which over the several previous biennia had considerably improved the
budget document and its explanatory material. They were also impressed by the
support shown for the idea by impartial citizen and taxpayer groups.

Still another factor was developing during this same period which strongly
influenced legislative thinking. Over the past decade, Wisconsin's budget, like
those in nearly all other states, expanded considerably, due almost entirely to
rising school enrollments, increasing demands on higher education and more
expensive health and welfare treatment and rehabilitation programs. Citizens
expected and were being provided more state services than ever before. The
trend began shortly after World War II, but was intensified as the effect of the
postwar baby boom made itself apparent in the middle 1950's. As a result of these
developments, state budgets grew, not only in the level of expenditures, but also
in the volume and complexity of the detailed material needing review.

ASSIGNMENT TO DEPARTMENT OF ADMINISTRATION

Because of the frustration of trying to comprehend the budget and make
meaningful policy decisions in the face of this growth and complexity, the Finance
Committee members decided that something had to be done to lighten their
burden and make their task more purposeful. At this point, in the fall of 1963,
both the Governor and the Joint Finance Committee asked that the Department
of Administration take the necessary steps to proceed with full implementation
of program budgeting for the 1965-67 biennium. In his directive to the Depart-
ment of Administration, the Governor said:

"The recent budget session pointed out the potential for improved methods of
evaluating the costs and alternatives of State government services. Many legis-
lators have indicated a desire for a budget which clearly identifies state services
and the costs, and which promotes selection of alternative program service
possibilities. In addition, interested civic groups, newspaper reporters and edi-
torial writers, and many private citizens seek the policy implicit in our present
budget figures, but frequently seek in vain. What is needed is fiscal data which
explains, by program, the services provided by state government."

The Joint Finance Committee in a letter to the department pointed out that
"* * * When an agency presents its budget to the committee in terms of its
proposed contribution to the State of Wisconsin, the Joint Committee is then
able to make the most meaningful poicty recommendation in terms of the wishes
of the elected representatives of the people. Therefore, * * * we urge the Depart-
ment of Administration to take the necessary steps to implement program planning
and budgeting for all state agencies."

FRUITION IN 1954

Armed with these directives, the Department of Administration proceeded with
an all-out effort to develop a meaningful budget format that would achieve the
desired objective-to define agency programs in a way that would clearly spell
out the services provided and which would facilitate more meaningful budget
policy decisions by administrators, the Governor and the legislature.

To accomplish this, and to help all parties involved to understand the new
concept better, agency administrators were asked to prepare program formats



(with necessary subdivisions) for their entire operations. When these were agreed
upon with the Department of Administration, the existing appropriations (for
1963-65) were recast into the new format. A complete prototype program budget
was developed for seven separate departments. Another document was prepared,
showing the program breakdown for all state agencies. These were presented to
the Governor and Joint Finance Committee. For both the Governor and the
committee this was the first substantive description of what had been talked
about for a long time. Both endorsed the proposals enthusiastically. A short time
later the program budget bill was passed.

We are now engaged in the final phase of the conversion. New forms have been
developed and new instructions prepared. Agencies are currently in the process
of developing their 1965-67 budget requests on a program basis.

KEY FACTORS FOR SUCCESS

The most significant things which contributed to the success of this effort to
convert to program budgeting in Wisconsin were these: (1) the budget office
established a channel of open communication with the legislative appropriation
committee, based on mutual respect and trust; (2) the Governor showed genuine
interest and gave vital support to the project; (3) the support of outside groups
was gained by factual, straightforward explanations of the methods, objectives
and benefits of program budgeting; (4) a group of highly trained, competent
budget personnel was able to translate the professional jargon of program budget-
ing into terms which could be understood by the decision makers-the Governor
and the legislature; (5) awareness grew that budget methods established in an-
other era no longer were sufficient for today's needs.

THE PROGRAM BUDGET FORMAT

What will Wisconsin's program budget look like, and how will it improve the
budget process?

Briefly the budget will simply divide each agency's total operations into major
components of services-programs. This is the level on which appropriations will
be made. In the budget document, and in supporting material, each of these pro-
grams will be broken down into sub-programs and activities. Following the "what
for whom" rationale noted earlier, which is the basis for the major program, each
sub-program will describe this relationship more specifically.

For example, using again the Department of Public Welfare, following are the
sub-programs that fall under the major program of family services:

A. Family Services Administration
B. Child Welfare Services
C. Services to the Blind
D. Services to the Aged
E. Aid to the Disabled
F. Special Aids to Local Units of Government
G. Aids to Individuals

These sub-programs describe what aspect of family services are to be provided
to each group being served.

The remaining breakdown-by activity-answers the question "how?": i.e.,
who, or by what administrative techniques will the group be served? Thus, under
Child Welfare Services, we have the following activities:

1. Child Center (institution for emotionally disturbed, dependent and neglected
children).

2. Boarding Home Care for Foster Children.
3. Special Projects
4. Aid to Dependent Children
5. Licensing and Direct Services
6. Community and County Services
In the budget document, each of these programs, sub-programs and activities

will be described in narrative form, and data will be presented showing the level
of service and results of the component parts. The requested budget will be
portrayed in terms of what change, if any, is proposed in the level of accomplish-
ment.

Another important feature of the new budgeting method is the "total funds"
concept. Under it the programs will be structured not according to the source of
funds which finance them, but according to the services to be provided. This will
eliminate the great fragmentation which has characterized Wisconsin's budgets up
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to now. It will enable the Governor and legislature to review programs for their
relative worth and accomplishment, irrespective of whether they are financed by
general purpose revenues, agency receipts, segregated revenues or federal funds.

A new form has been developed which will serve as the primary tool in analyzing
why and in what ways a proposed program will change in cost from one fiscal period
to the next. Essentially, this form will categorize each of the factors which con-
tribute to a change, up or down, in the proposed level of expenditure. It will also
help to identify the change in the number of people served or in the kind and
quality of services provided. Use of this technique will largely eliminate excessive
reliance on objects of expenditure, which could only vaguely and often inac-
curately be related to proposed accomplishment.

EXPECTED RESULTS

We believe this new method of constructing budgets win produce several very
important results. First of all, it will help agency administrators to carry out their
budget preparation on the basis of what they hope to accomplish. Thus it will
serve both as a tool for reviewing the efficiency of existing operations and their
results, and also as a basis for planning future services.

A second important result, we believe, will be a substantial upgrading of the
budget decision-making process. In the budget process, the Governor proposes
and the legislature establishes state policy. Previously, there has been no good
way for these policy decisions to be formulated. The Governor and legislature
were asked to determine, simply, what is to be bought-in terms of personnel,
services and goods. They were forced to transcribe these data into their own
concepts of service level. Now they will be asked to decide first what is to be
done-what services are to be provided to whom and at what level, and the data
will be uniform for both. These significant policy decisions can only be made if
the Governor and legislature are given information on a basis which encourages
such decisions.

A third benefit will be a substantial improvement in the ease with which the
public can comprehend, and therefore appraise, responsible government. This is
very important, for only if interested citizens are able to know and understand
what government is doing can they intelligently judge its value and effectiveness.

THE FUTURE OF BUDGETING IN WISCONSIN

We believe that the introduction of program budgeting will have an important
effect on the quality of budget preparation and planning, and will improve the
basis for sound decision making by elected policy makers. Because the programs
will be structured according to the groups they serve, and will encompass the
funds derived from all sources, a much more comprehensive review of the budget
requests will be possible and program policy alternatives will be more readily
discernible.

Where do we go from here? In a directive to the department heads, describing
how the state would proceed with the implementation of program budgeting, the
Governor outlined a three-part program to improve financial administration.

1. Budgets stated in terms of services to the people in order to present fiscal
policies in the context of services to be accomplished.

2. Criteria to measure the cost of state services and the performance of state
agencies in providing these services.

3. Organization for long-range fiscal planning to establish state goals and
institute plans to achieve those goals.

The first part of the three, of course, is the implementation of program budget-
ing. The other two, we believe, are made possible by program budgeting and follow
logically from it. Development of unit costs and yardsticks to measure the per-
formance of state agency operations is feasible only if these operations are divided
into meaningful units. The programs, with their respective subdivisions, fit very
neatly into this requirement. Thus, unit cost data and performance measurement
will both evolve out of and also build on the essential foundation-program
budgeting.

Long-range fiscal planning and the establishment of goals for future programs is
a second logical outgrowth of program budgeting. The natural extension of this,
in turn, is the development of better departmental program plans and the synthesis
of these plans into broad functional plans. These plans, because they are based
on the programs, will further strengthen and unify the budget process.
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When these things are accomplished, state government operations will not only
be much more comprehensible; there will be a meaningful basis and systematic
techniques for planning, reviewing, modiflying and carrying out state programs.
This, we think, wil help both the Governor and the legislature to weigh the valueand effectiveness of state government, and to balance and decide upon the essential
policy alternatives available to them. It will also help interested citizens to under-
stand and evaluate the services their state government provides.

Program budgeting is not a panacea. Neither are performance measurement
and long-range fiscal and program planning. They will not, by themselves, hold
down budget levels or provide better service. But if used properly they will
promote better planning and better decision making.

Such a program will not only make state government more efficient, but also
more responsible to the needs and wishes of the people it serves-a prime objective
to all those who are interested in democratic government.

As elected representatives of opposing political beliefs, and serving two separate
branches of state government, we are proud of the way in which our forces united
to accomplish this significant improvement for Wisconsin.



The following material is included in the record at the request of
Chairman Proxmire:

OCTOBER 10, 1967.
Hon. WALTER G. HOLLANDER,
Senate Chairman, Joint Committee on Finance,
Madison, Wis.

DEAR WALTER: I am delighted to learn that both you and Chairman Wackett,
as co-chairmen of the Joint Committee on Finance of the Legislature, support
the presentation made by Mr. Warren Exo to this Committee on Planning-
Programming-Budgeting procedures and their use in Wisconsin.

Your observations will be most helpful to our Subcommittee on Economy in
Government, and I have asked the staff to insert your supporting letter in the
published record of the hearings at the appropriate point.

I am delighted to see Wisconsin in this and in other fields as among the pioneers,
and I hope that other states follow your good example.

Sincerely,
WILLIAM PROXMIRE, Chairman.

OCTOBER 10, 1967.
Hon. BYRON F. WACKETT,
Assembly Chairman, Joint Committee on Finance,
Madison, Wis.

DEAR BYRON: I am delighted to learn that both you and Chairman Hollander,
as co-chairmen of the Joint Committee on Finance of the Legislature, support
the presentation made by Mr. Warren Exo to this Committee on Planning-
Programming-Budgeting procedures and their use in Wisconsin.

Your observations will be most helpful to our Subcommittee on Economy in
Government, and I have asked the staff to insert your supporting letter in the
published record of the hearings at the appropriate point.

I am delighted to see Wisconsin in this and in other fields as among the pioneers,
and I hope that other states follow your good example.

Sincerely,
WILLIAM PROXMIRE, Chairman.

WISCONSIN LEGISLATURE,
JOINT COMMITTEE ON FINANCE,

Madison, October 5, 1967.
Hon. WILLIAM PROXMIRE,
Chairman, Joint Economic Committee,
Washington, D.C.

DEAR SENATOR PROXMIRE: We have learned that on September 19, 1967,
Mr. Warren Exo, a representative of the Wisconsin State Department of Admin-
istration, appeared before the Sub-committee on Economy in Government. Exo
discussed the general development of a planning, programming and budgeting
process in our state and specific instances where this system has been applied to
the decision-making process in Wisconsin.

As co-chairmen of the Joint Committee on Finance, we would like to take this
opportunity to support Mr. Exo's statements with respect to the benefits to be
realized from the planning, programming and budgeting process. In our ex-
perience, the program budget framework has significantly improved the depart-
mental, executive and legislative decision-making process. Specifically, we believe
that program budgeting-

(1) Provides legislative decisionmakers with an improved understanding
of issues and alternative courses of action which are open;

(2) Better enables legislators to review existing policies and to make
comprehensive policy decisions to meet state needs;

(3) Focuses decisionmakers' attention on the service goals of state
programs; and

(249)
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(4) Provides legislators with a method to monitor programs and judge
how effectively program objectives have been achieved.

Our committee has twice considered biennial budgets presented within the
program budgeting framework. This presentation has helped the committee and
the legislature to understand and more clearly focus on the critical policy issues.
The program budget format has increased our understanding of and improved
our ability to make choices between alternative courses of action. In addition,
this clarification of issues and alternatives has had a positive affect on the ability
of our state's citizens to comprehend and to participate in the budget process.

The new budgeting system has challenged several of our legislative traditions.
However, the adjustments in our thinking and our procedures, which were made
necessary by the introduction of program budgeting, have modernized and
strengthened the legislative process. The planning, programming and budgeting
process does not guarantee solutions, but it does provide an improved mechanism
for both executive and legislative decisionmaking.

We believe that such budget decisionmaking system, when fully developed,
will not only make state government more efficient, but also more responsive
to the needs and wishes of the people it serves. While the difficulties in imple-
menting a planning, programming and budgeting system should not be un er-
estimated, as legislators we believe that if the system is properly used it will
promote better decisionmaking and improved state services.

Respectfully,
WALTER G. HOLLANDER,

Senate Chairman.
BYRON F. WACKETT,

Assembly Chairman.

[From Green Bay Press Gazette, Dec. 21, 1a]

WISCONSIN REPORT

STATE BUDGET REFORM AIDS UNDERSTANDING OF EXPENSE

(By John Wyngaard)

MADISON.-The state budget story as it is being told in daily dispatches from
the state capitol is a gloomy one for those citizens who regard their tax obligations
as already high. To the critical, it may appear that the unceasing pleas for heavily
increased spending powers by the endless number of agencies is unreasonable in
view of their private financial circumstances. If there is any general consolation
available, it lies in the fact that the story in Wisconsin is not unique.

There is financial trouble everywhere in the country, in the big city halls,
perhaps, even more critically than in most of the state houses. Wisconsin has
a tradition of liberal governmental service and, doubtless, a tradition of taxpaying
patience that stands out among the state communities of the land also.

Yet there are some comforts for those who would recognize them. It can be
said, for example, that the budget-making process in Wisconsin today is more
careful and deliberate than ever before in its history, and very likely, superior
to that of most cities and most states. Almost surely it is more careful and prudent
than that of the national government where budget-making is virtually incom-
prehensible to the interested citizen.
Reform in Methods

A little publicized reform in state government in recent times has been the
total revision of the budgeting method.

The declared purpose was to make the business of managing the public's tax
dollars more intelligible to legislatures and the public and to provide more effective
supervision over the appetites of the thousands of administrative officers. The
improvements were the result of long and patient work by a group of professional
budget officers in the Department of Administration, among whom Wayne
McGown, the present head of the bureau of management, was one of the most
effective.

The new Department of Administration is not yet willingly accepted as a
fiscal housekeeper by many of the operating services. There remains a good deal
of resentment from officers who remember earlier times when they had their own
way without much supervision. They cannot quite accustom themselves to
outside controls and advice.
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The merit of internal conflicts aside, the all-important process of distributing
state funds in appropriation laws is now more refined and accurate and most of all,
understandable, than ever before. The most untrained legislator, the greenest
statehouse reporter, no longer has any excuse for failing to comprehend. It is
clearly set out for all to see who want to see.

Example of Operations
As a result, the budget hearings have become a kind of short course in state

government operations.
Once they were great blurs consisting largely of self-serving speeches by the

bureaucrats and publicity thrusts by the elected politicians. Reporters figured
out the bulky document on their own account, and their resources were typically
inadequate. Today they can determine at a glance what the program is costing,
what is being done, what the unavoidable increases will be, and the price of
requested enlargement or improvement of services.

Most department heads have accommodated themselves to the challenge of
more explicit and documented arguments. Some have been indifferent. They
included may of those who are also regarded as the less effective leaders of their
services. To single out an example at random, the performance of Commissioner
James Karns of the Motor Vehicle Department before Gov. Knowles a few days
ago was a model of exposition and clarity of explanation of a huge department
that touches the interest of virtually every citizen. Wisconsin may be spending
too much or too little, taxing too much or at a reasonable level. But for the first
time in modern history, perhaps the men chosen to make such decisions are in a
position to know precisely what they are doing.



AIPPEND=IX 3

(The articles in this appendix are referred to in the text of the
hearings, p. 210.)

A NOTE ON SUPPLEMENTAL APPROPRIATIONS
IN THE FEDERAL BUDGETARY PROCESS (1) *

By

Gary W. Bowman, Otto A. Davis, Henry J. Gailliot,
and Alan C. Hess

1. Introduction:

The sources of funds for the agencies of the United States
Government are two distinct types of appropriations. The regular
appropriations associated with the annual budget are the largest
source. Other appropriations, which are usually made during the
current fiscal year, are called supplementals. In two recent papers
[1, 23 Davis, Dempster and Wildavsky studied the process by which
regular appropriations are allocated to over one half of the non-
defense agencies of the Federal Government. The research reported
here concerns supplemental appropriations.

The second section briefly summarizes the relevant aspects of
the Davis-Dempster-Wildavsky papers. Section 3 presents several
alternative behavioral models, which are based upon micro consid-
erations, of the process of making supplemental appropriations. The
empirical tests and results for these models are reported in section 4.
Two additional models which reflect macro considerations, along
with an indication of the empirical results, are discussed in section 5.
A final section reports conclusions.

2. Relevant Aspects of the Davis-Dempster-Wildavsky Papers:

In Davis, Dempster and Wildavsky E, D2 it is reported that one
of three simple linear equations describes the relation between the
regular appropriation requested by the Bureau of the Budget for any
particular agency and the final Congressional appropriation for that
agency. (2) Let yt represent the actual regular appropriation for
some given agency in the tth year and let xt represent the requested
appropriation for the same agency for the tth year. Then the

'Reprint No. 303, Graduate School of Industrial Administration, Carnegie Institute of Technology,
Pittsburgh, Pa. 1967.
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alternative behavioral equations are

(2.1) yt = ao xt +7 t

(2. 2) yt = a, xt + a2 vt-1 +et

(2.3) yt = a3 xt + a 4 t +' t

where the a's are coefficients to be estimated;)? t,, t, andbt are
stochastic disturbances which are assumed to be serially independent
with finite valiance and zero expectation; vt-l is a stochastic com-
ponent generated according to the first order Markov scheme

(2.4) vt = a2 vt-1 +St

andAt is a dummy variable representing that portion of the agency's
request xt which is not based upon the previous appropriation yt-1.
For some given agency, the selection of the particular equation best
representing Congressional behavior is based upon certain criteria
which are applied to empirical estimations from existing data.

One criticism of the Davis-Dempster-Wildavsky papers El, 1j is
that supplemental appropriations, which might be an integral part of
the allocative process, are not considered. One of the purposes of
this study is to determine whether such a criticism is valid. It will
be seen that some of the models reported below are related to those
of the Davis-Dempster-Wildavsky papers so that an assessment of
this criticism is made possible.

3. Micro Models for the Granting of Supplemental Appropriations:

Four basic conditions, all involving micro considerations, are
distinguished. Each of these conditions implies an alternate model.
The conditions and the associated models are discussed below.

Imagine first that the Congress usually anticipates giving some
specified agency a part of its annual appropriation in the form of a
supplemental. In this instance, supplemental appropriations are
given to the specified agency nearly every year. Since it is obvious
that some agencies satisfy this condition, one may add richness to
the model by postulating that, at least up to a random error, the
Congress tends to grant relatively large supplementals when it has
given the agency a smaller regular appropriation than might be ex-
pected on the basis of its past behavior. Correspondingly, Congress
might tend to give relatively small supplementals when it has granted

84-449 0-67-17
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the agency a larger appropriation than past behavior would lead one
to expect. In order to formalize this hypothesis, consider the
following definitions.

Sit' The supplemental appropriation for the ith
agency in year t.

m it: The estimated residual for the tth year for
the one of (2.1, 2. 2, or 2. 3) selected in the
Davis-Dempster-Wildavsky study to best
represent Congressional behavior in granting
regular appropriations to the ith agency.

The above hypothesis implies a negative correlation between sit, the
supplemental appropriation, and mit, the estimated residual. The
behavioral equation for this model is

(3.1) Sit =Pio +. ilmit + eit

where io is a constants il is an unknown coefficient, and eit is a
stochastic disturbance which is assumed serially independent with
a finite variance and zero expectation. Note that in this formulation
the constant i represents the "usual" or the "expected" supplemental
appropriation for the ith agency if there is no trend. Also observe
that O il <o is anticipated. Finally, observe that this model can be
slightly refined by removing any time trend (if there is one) from the
supplemental appropriations since the interest here is in explaining
deviations from "expected" supplementals whether or not this value
rises or falls over time. For reasons made clear in section 4, this
modification was not accomplished.

The second situation applies to an agency which receives a
supplemental appropriation only after it has suffered a large cut in
what otherwise might be expected to be its regular appropriation.
This condition could be expected to occur only infrequently,
probably less than two years out of three. Further, there should be
a negative correlation between supplementals and the residuals of
the appropriate equation from (2.1, 2. 2, or 2. 3) above which relate
regular appropriations to agency requests. Consider the following
definition.

Rit The value of the estimated residual in the tth
year for the equation selected from (2.1, 2. 2,
or 2. 3) to be the one best representing
Congressional behavior in granting regular
appropriations to the ith agency if that residual
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is less than or equal to K (a constant) and
zero otherwise.

One expects Rit to be negatively correlated with the supplemental
appropriations sit. The behavioral equation for this model is

(3. 2) Sit = i2 + i3 Rit ++ it

where Pi2 is an unknown constant, tA represents the unknown co-
efficient, and 4 it is a stochastic disturbance. Note that i 3 <0 is
expected. Observe that one might interpret this model as Congress
correcting its own behavior by granting supplemental appropriation.

The third condition or situation applies when an agency has
planned so badly that it runs out of funds necessary for the operation
of its on-going programs. Consequently, if these programs are not
to come to a halt, the agency has to request and the Congress has to
grant a supplemental appropriation. In the following year one can
expect that the agency will take this situation into account and "pad"
the request for its regular appropriation in order to help insure that
it will not again run out of funds. On the other hand, one can also
expect the Congress to attempt to teach the agency a lesson with
the only real weapon at hand by appropriating a sum which represents
an unusually large cut in the agency's request. In other words, the
agency's appropriation for the following year yi, t+l should be below
the value predicted from the appropriate equation from (2. 1, 2. 2, or
2.3) above so that the estimated residual for that year mi t+l should
be larger (negatively) than usual. If this situation is repeated many
times, one should observe a negative correlation between supple-
mental appropriations Sit in the tth year and the estimated residuals
mi, t+l for the following year. These notions are -formalized in the
behavioral equation

(3.3) mi t+1 = ei4 +(Ni5 Sit + uit

where u 4 is an unknown constant (possibly zero), * is is an unknown
coefficient, and uit is a stochastic disturbance. Note thato i5 0

is anticipated.

The final condition involving micro considerations consists of
situations in which supplemental appropriations could be given for a
number of reasons. These reasons may be eminently sensible or
rational to anyone with knowledge of the context in which the sup-
plemental appropriations were made. Yet, to an outside observer
without such knowledge these appropriations may be viewed as
nothing more than a random variable. Two examples may make this
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point more clear. Consider an agency such as the Forest Service.
One of its activities is fighting forest fires, which certainly are
more likely to occur during periods of dry weather. This Agency
could either omit a provision for this activity in its annual budget
and cover the necessary expenditures with supplemental appropriations,
or it could make a provision and only have to make a recourse to sup-
plemental appropriations in exceptionally dry years. In either event,
of course, the supplementals would appear to be similar to a random
variable to an outside observer without knowledge of the situation.
As another example, consider the start of a new program. There is
no reason for this new program necessarily to be begun through the
regular budgetary process. Supplemental appropriations are often
used for such a purpose. Again, to an outside observer such sup-
plementals can be viewed as a random variable. The behavioral
equation for this model takes the particularly simple form

(3 . 4) Sit = i6 + Wit

whereby6 is an unknown constant andyit is a stochastic disturbance.
Note that in this instance the unknown constant is interpreted as the
smallest supplemental appropriation which the agency can be granted
so thatq i6 = 0 is usually to be anticipated. Also observe that the
restriction Vito 0 is necessary here since negative supplementals
are not allowed.

4. A Summary of the Empirical Results:

It is now necessary to discuss briefly the method for selecting
from the alternate models that particular one which seems to best
represent Congressional behavior in the granting of supplemental
appropriations for some given agency. Note that, aside from the
difference in the frequency with which supplementals are given,
models (3.1) and (3. 2) share similar features. If one ignores for a
moment the subtle characteristics of the definition of Rit, both of
these models predict a negative correlation between the supplementals
sit and the residuals mit for the corresponding year. Accordingly, it
is appropriate, at least in initial stages of investigation, to treat
these models as one and try to determine whether it, (3. 3) or (3 . 4)
best represents Congressional behavior.

Now observe that while the combined model (3.1 and 3. 2) predicts
a negative correlation between the supplementals sit and the resid-
uals mit for the corresponding year, model (3.3) anticipates a nega-
tive correlation between the supplementals sit and the residuals
mi, t+l for the following year. Model (3. 4) predicts no such correlation
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Accordingly, one might examine the statistics associated with the
regression equation

(4. 1) Sit 9i7 + 'i8 mit + i9 mi, t+I +K it

where the $'s represent a constant or the coefficients and Kit is a
stochastic disturbance. Then if neither of the coefficients (Pi8 oroig)
are significantly different from zero in the desired direction at a pre-
scribed level of confidence, one must presume that (3.4) obtains.
Otherwise, the combined model or (3.3) should be selected depending
upon which of the coefficients was most significantly different from
zero. An alternative procedure is to fit (3. 1) and (3.3) separately
and to use the same selection criteria with the fit for (3. 1) representing
the combined model (3. 1 and 3. 2). Both of these procedures were
followed in the empirical work with very similar results in each in-
stance, but for reasons of brevity only the results of the lattermethod
are reported below. (3)

Consider estimating a simple regression on pairs of data obtained
by making independent draws from a specified probabilitydistribution.
Since the draws are independent, the variables are truly uncorrelated.
Yet, if this experiment were conducted repeatedly, one should expect
to obtain significance at the 10 percent level 10 percent of the time,
significance at the 25 percent level 25 percent of the time, etc.
Figure 1 represents the expected results, in terms of the significance
of the computed t statistic of the coefficient, for 80 repetitions of
this experiment. The first bar indicates the expected number of
computed t statistics which should be significant at the 100 percent
level but not the 90 percent level; the second bar shows the cor-
responding number significant at the 90 percent level but not the 80
percent level; etc. Each bar contains 10 percent -- i.e., 8 -- of the
total number.

Figure 2 is a histogram analogous to Figure 1 except that it reports
the actual number of computed t statistics in each class which re-
sulted from estimating the indicated regression coefficients from the
data on supplemental appropriations and the appropriate residuals.
Note the similarity of the two figures. A chi square goodness of fit
test indicates that the two histograms are not significantly different
at the 30 percent level.

It should be pointed out that the histograms were compiled with-
out regard to the signs of the coefficients. In fact, the signs are
important. In the empirical results there were 33 negative co-
efficients and 47 positive ones. Using the normal approximation to
the binomial and a null hypothesis that positive and negative
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Figure 1
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Figure 2

coefficients are equally likely, one cannot reject the null hypothesis
at the 10 percent level of significance. In short, the evidence seems
to support the notion that supplemental appropriations are not related
to the residuals of the equations representing Congressionalbehavior
in the granting of regular appropriations. The evidence indicates
that (3.4) is the most appropriate of the models presented in section 3
to represent Congressional behavior in the granting of supplemental
appropriations. Model (3. 4), on the other hand, merely indicates
that the factors affecting supplemental appropriations are statistically
independent of those influencing the process through which regular
appropriations are made. This result is obtained whether or not an in-
dividual agency usually receives an annual supplemental.

8
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5. Macro Considerations and the Granting of Supplementals:

The conclusions of the previous section do not imply, of course,
that the only factors affecting supplemental appropriations are
specific to individual agencies. It may be that over-all, or macro,
considerations help to determine the conditions under which these
appropriations are granted so that supplementals may be given more
freely in some years than others. In order to explore this possibility,
two models were formulated and tested.

Suppose first that the Congressional decision-makers desire for
the Federal Government to operate at neither a "profit" nor a "loss"
so that they desire to see annual receipts equal the total of all
appropriations, both regular and supplemental. Of course, when the
regular budget is enacted only a projection of governmental receipts
is known. Later in the year, better information is available. Ac-
cording to this line of reasoning, the Congressional decision-makers
should be willing to grant both more and larger supplemental appro-
priations in a year when a surplus was anticipated than in a year
when a deficit was expected. In order to formalize this notion, define

(5.1) St Sit

so that St represents the total of the non-defense supplementals
granted in the tth year. Also define

Et The mid-year (fiscal) estimate of the positive
or negative surplus of the budget in year t.

The model can be written

(5.2) St =1 +02 Et +(t

where the Q's have their usual interpretation and/Pt represents a
stochastic disturbance. Note thatO 2 O is anticipated.

The estimate of the surplus or deficit for the current fiscal year
is published along with the President's proposed budget for the
following fiscal year. Utilizing these estimates for the 1947-1962
pericd and the corresponding data on supplemental appropriations,
the least squares estimates of the parameters of (5. 2) were calculated.
The estimate of? 2 was negative and not significantly different from
zero at the 60 percent level. It was noted that the total supplemental
appropriations for several years were greatly influenced by single
agencies. In at least one instance this influence was caused by the
start of a large new program. In order to mitigate this effect, all
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agencies with a supplemental appropriation of over one billion during
the period were eliminated and the regression recalculated. The re-
sults were again negative and insignificant. This evidence suggests
that the consideration of a budgetary surplus or deficit has no in-
fluence upon Congressional decision-makers in their determination
of supplemental appropriations.

Another possible influence is that of unemployment. One might
think that Congressional decision-makers are more willing to grant
supplemental appropriations when unemployment is relatively high
and increased governmental spending might bolster the economy.
Define

Ut: The rate of unemployment as reported in The
Historical Statistics of the U. S.

Consider

(5.3) St= 3 4 4Ut 'tt

where the @'s have their usual interpretation andlrt represents a
stochastic disturbance. Note that if the Congress does consider
the rate of unemployment in making supplemental appropriations,
thenP4 O is implied.

Using the supplemental appropriations for the non-defense
agencies, least squares estimates of the parameters of (5.3) were
calculated. The estimate of 4 was negative and insignificant at
the 30 percent level. The calculations were repeated after the re-
moval of those agencies which had a supplemental appropriation of
over one billion during the period. The results were again negative
and insignificant. This evidence suggests that unemployment is not
a factor in the determination of supplemental appropriations.

6. Concluding Comments:

The evidence suggests that the factors affecting supplemental
appropriations are statistically independent of those influencing
regular appropriations so that supplementals properly may be over-
looked in a study of the regular budgetary process. It does not
appear that there are factors, or at least easily identifiable ones,
which simultaneously affect the level of all supplemental appro-
priations. Indeed, the determinates of supplementals appear to be
so agency-specific that one might have to be able to predict un-
expected contingencies if one wished to be able to explain the nature
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of the apparent randomness.

NOTES

1. This research was supported by a grant from Resources for the
Future, Inc. r to the Graduate School of Industrial Administration,
Carnegie Institute of Technology.

2. It might be noted that the budgetary processes in municipal
governments appear to be somewhat more complicated in the
sense that the over-all budgetary constraint seems to be a
central concern. See Crecine's impressive study [1.

3. The data refer to the period 1947-1962 inclusive. For obvious
reasons, only those agencies studied by Davis, Dempster and
Wildavsky [1] for which records were available were considered.
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ON THE PROCESS OF BUDGETING:
AN EMPIRICAL STUDY OF CONGRESSIONAL APPROPRIATION *

By

Otto A. Davis, M. A. H. Dempster,
and Aaron Wildavsky (1)

1. Introduction

Present-day governments directly allocate a significant portion of any
country's resources. In view of the interests of economists and others in
problems associated with the allocation of resources, it is somewhat sur-
prising to find that relatively little academic effort has been spent on the
study of the processes through which governments actually apportion funds
between alternative uses. (2) The authors hope this paper will help to
remedy the deficiency.

The budgeting of appropriations for the many and diverse agencies of
the United States Government is a highly complex process. Nevertheless,
on the basis of statistical evidence from over half of the non-defense
agencies, it would appear that the realized behavior of the process follows
quite simple laws. Indeed, for the agencies considered, certain linear
systems of two stochastic difference equations are specified and fitted to
time series data. The fits appear good, and the associated statistics and
some further tests suggest that such linear systems do summarize accu-
rately certain aggregate outcomes of the budgeting process.

In the second section the formal procedure of Congressional appropria-
tion is described briefly. In Section 3 the alternative specifications of the
Bureau of the Budget (or the agency) and the Congressional decision equa-
tions are proposed and discussed. Section 4 considers the criteria for
determining a "best" specification for any agency from estimates of the
alternative models. Empirical results are presented and their implications
are discussed in Section 5. In the last section general conclusions are
drawn and directions for future work indicated. Finally, an appendix con-
tains a discussion of "best" estimating procedures for the dynamically
unstable or evolutionary systems specified.

*Repnnt No. 252, Graduate School of Administration, Carnegie Institute of Technology, Pittsburgh,
Pa. 1966.
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2. A Brief Description of Congressional Appropriation

Fiscal power is one of the basic responsibilities granted by the Consti-
tution to the legislative bodies of the United States Government. (3) Never-
theless, the Budgeting and Accounting Act of 1921 makes the President
formally responsible for the initiation of an annual budget through his staff
agency, the Bureau of the Budget. During the time that Congress is con-
sidering the budget for the imminent fiscal year (July 1 - June 30), the
agencies are preparing estimates of their expenditures for the next year.
These estimates are compiled by budget officers under the direction of
agency and departmental heads. Of necessity, estimates are detailed, but
they may incorporate modifications to take account both of the overall
presidential program and possible Congressional reaction. When complete,
they are submitted to the Bureau of the Budget. There they are examined
in the light of presidential plans by examiners familiar with the respective
agencies. Subsequently, hearings allow both agency defense and clarifica-
tion of estimated requirements. During this part of the process, the
Director of the Bureau of the Budget confers frequently with the President
and endeavors to keep agency requests within presidential limits. By De-
cember, the Director presents to the President a consolidated account of
expected revenues and requested expenditures. Next, under the direction
of the President, the Bureau of the Budget and the Council of Economic Ad-
visors prepare the budget message. In January, the President presents
his budget to Congress.

After its formal presentation, the President's budget is considered
first by the Appropriations Committee of the House of Representatives.
This committee is divided into subcommittees which are specialized by
department and agency. Each subcommittee holds formal hearings at
which departmental and agency personnel explain and defend the requests
incorporated in the budget. (4) Assisted by its permanent staff, each sub-
committee drafts legislation in which it modifies the President's budget
according to its own views and the agency testimony. The full committee
then reviews the subcommittee reports and incorporates them (infrequently
modified) into appropriations bills. Each bill is presented to the House by
the Appropriations Committee, where it may enjoy debate. Bills are in-
frequently amended, but in any event they are subsequently passed and re-
ferred to the Senate. After presentation to the Senate, House legislation
is reviewed by the Senate Appropriations Committee. This committee
holds its own hearings so that agencies are allowed an opportunity to ob-
ject to House actions. Since the Senate Appropriations Committee is some-
what smaller than its counterpart in the House, its capacity is more
limited and its main recommendations to the Senate often concern only
controversial issues. Subsequent Senate debate tends to be on broader
issues than debate in the House, but any differences in the appropriations
bills of the two legislative bodies must be resolved in a conference
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committee. Finally, the President must sign each appropriations bill into
law. Since no veto of individual items exists, he is usually powerless to
do otherwise. Rarely, and in exceptional circumstances, he may impound
an agency's funds.

If during the fiscal year an unforeseen need arises, an agency may re-
quest a supplemental appropriation. Since this request must pass through
the hierarchy, it is used as an agency strategy to secure an original re-
quest only at considerable risk of future repercussions.

3. Model Specification

There seems to be general agreement on the fact that the various par-
ticipants in the budgeting process have different goals. Quite naturally,
as Wildavsky has observed, the role of each conforms with its own aims.
First, agencies, convinced of the worth of their projects, invariably wish
to increase their activities. A corresponding increase in appropriation
appears universally to be expected. (5) Second, the principal goal of the
Bureau of the Budget is to secure final appropriations in line with Presi-
dential ends. It perceives its role primarily as watchdog for Presidential
ceilings and secondarily as advocate for Presidential programs, although
it occasionally acts as an agency advocate. (6) Third, the House Appropri-
ations Committee sees its primary duty to be the guardian of the Federal
Treasury. Consequently, its role is traditionally that of cutting the
President's budget. (7) It is true, however, that this role occasionally
conflicts with the goals of defending regional interests or of upholding
national progress. (8) Fourth, the Senate Appropriations Committee con-
siders itself to be a responsible body, and in practice it appears to con-
sider mostly those items on which action differs from the recommendations
in the President's budget. Due to time pressure, the Senate Committee's
hearings often become a court of appeals at which affected agencies may
appeal House cuts. Finally, observe that the roles of the agencies and the
Senate Appropriations Committee are usually positive, while those of the
Bureau of the Budget and the House Committee are essentially negative.
However, these conclusions might vary according to program, agency,
time period, and relative influence.

It is easily agreed that the modern budget is extremely complex. Fur-
thermore, it is understandable that both observers and participants believe
that exhaustive means-ends analysis of the various programs is impossible
in the time available so that this complexity may mean that the participants
in the budgeting process use simplifying "rules of thumb." Indeed, Fenno
observes, "The absolute necessity that appropriation bills do ultimately
pass gives urgency to the search for such methods." (9)
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Wildavsky [32 ] has analyzed in detail the "calculations" and "strategies"
of the participants in this process. Among other things, he points out that
there is considerable stability of attitudes over time. One evidence of this
fact is the notions of "fair share" and "base" which are widely held, and
perhaps utilized, by the participants in the budgeting process. The "fair
share" of an agency is that portion of the total or departmental budget which
it "should" normally expect to receive. An agency's "base" is that level
of expenditure which it not only currently receives but whose continuation
it can reasonably expect in the future. Although these notions suffer for a
lack of precision, they do indicate stability of attitude, of calculation, and
hence, of process. Therefore, it seems reasonable to estimate process
relationships on the basis of time series data.

Wildavsky also produces ample evidence that the decision-makers in
the budgeting process think in terms of percentages. Agencies talk of ex-
panding their bases. The Bureau of the Budget talks about growth rates.
(10) The House Appropriations Committee is concerned with percentage
cuts, and the Senate Appropriations Committee with the restoration of
percentage cuts. These considerations indicate that the process relation-
ships may be, at least approximately, linear. Other considerations also
suggest the stability of the process. One may note in particular the
specialization that occurs among the participants, the long service of com-
mittee members, the adoption of incremental practices such as previous
year comparisons, the fragmentation of appropriations by program and
item, the treatment of appropriations as continuously variable sums of
money rather than as specific program costs, and, finally, the practice
of allowing past decisions to stand without question while co-ordinating
decision-making only in the face of difficulty.

Yet, there is no doubt but that temporary difficulties arise. Examples
of possible sources of difficulty are the turn of world events, certain Pres-
idential aims, pressure group influence, etc. In addition, unusual agency
zeal might exert pressure upon the House and Senate. A rather interesting
form of difficulty is a conflict of goals. Fenno has observed, for example,
that the House Appropriations Committee makes a practice of ".. . assign-
ing top, long-run priority to the budget-cutting task and making of the con-
stituency service a permissible, short-run exception." (11) All in all, it
does not seem too implausible to represent such transient events as ran-
dom shocks to an otherwise deterministic system. (12)

The above considerations, along with those discussed immediately be-
low, have influenced the selection of the following models of the decision-
making structure of the budgeting process. Of course, it should be an
understandable aim of any study such as this to estimate for each agency
the complete decision-making structure, but these models concern only
the behavior of an individual agency (or, more precisely, the Bureau of the
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Budget for an individual agency) and the behavior of Congress as a whole
with regard to the agency's appropriation. As may be-seen from the de-
velopment below, however, the number of possible decision rules which
must be estimated grows rapidly as each new participant is added. More-
over, genuine restrictions are placed on the number of structural parame-
ters which may be estimated not only by the fact that data simply are not
now available for some participants, but also by the fact that for most
United States Government Agencies only short time series are easily
available and meaningful. For these simple models, note that if the de-
cisions of an agency and those of the Bureau of the Budget depend linearly
on the same variable, the decisions of the two treated as a single entity
will depend linearly on that variable as well. Under similar assumptions,
Congress may also be safely regarded as a single decision-making entity.
Notice that positive and negative influences may be grouped together. In
the estimation of the aggregate structure there may, unfortunately, be
some aggregation bias, but this will not affect the linearity of the aggregate
relations. (13)

In [32] Wildavsky has made a qualitative study of the strategies used by
the various participants in the budgeting process in their efforts to realize
their own ends. In some instances these strategies may appear to be ex-
ceedingly complicated. Some of the simpler of these strategic notions are
used here in the construction of "behavioral" models. These are "as if "
models in the sense that an excellent fit for a given model says only that
the actual behavior of the involved participants is equivalent in effect to
the behavior represented by the model. It will be seen that the net effect
of this strategic behavior is equivalent to the effect of a set of temporally
stable linear decision rules.

Since Wildavsky's study indicates, among other things, that the various
agencies may use different strategies, and that Congress may respond in
different ways, several alternative systems of equations are proposed.
Consider the following variables:

yt, the appropriation passed by Congress for any given agency for
the year t. Supplemental appropriations are not included in yt.

xt, the appropriation requested by the Bureau of the Budget for any
given agency for the year t. The xt constitute the President's
budget.

Also, certain symbols representing random disturbances are introduced
throughout the paper. Each of these random variables is assumed to be
serially independent and distributed normally with mean zero and a finite
unknown variance. Where the meaning is clear, no further definition of
these random variables is given in the text.



268

Consider first the equations representing Congressional behavior. Sup-
pose Congress believes that some given agency makes requests which,
after passing through the hands of the Budget Bureau, are relatively stable
indices of the expenditures needed for the agency to carry out its programs
to the extent desired by Congress. Further, presume that Congress re-
sponds by appropriating a relatively fixed percentage of the agency request
which fluctuates each year only because of unforeseen circumstances.
Then the appropriation may be represented as the sum of a fixed proportion
of the request and a random disturbance with mean zero and finite but un-
known variance. Thus the first Congressional decision rule is

(3.1) Yt =o xt + t

where ao represents the fixed mean percentage and the ft term represents
the disturbance.

Next, suppose that although Congress "on the average" grants a given
agency a fixed percentage of the request before it, it sometimes happens
that this amount represents an expenditure which extends the agency's
programs either above or below the size desired by Congress. Such a
situation could result from the agency and the Bureau of the Budget follow-
ing Presidential aims which differ from those of the Congress, a suspicion
by the Congress that the agency is "padding" the current year's request,
etc. Suppose that in this situation Congress tends to appropriate a sum
which differs from its usual percentage, and that in the following year in-
variably either the agency learns to make a more "normal" request or
Congress shifts its desires more in line with those of the agency (or the
President). In any event, presume that in the year following this deviation
from the usual rule there is a tendency for Congress to try to make an al-
lowance for the deviation out of the current year's appropriation. This be-
havior may be represented by the following scheme:

Yt = '2 I Xt + Vt

where vt is a value of a stochastic component which is generated in accord-
ance with the first order Markov scheme

Vt 2 vt-l + e t

and et is a stochastic disturbance. Substitution gives

(3.2) yt = c1 Xt +'2 vt-I +e t

as a second Congressional decision rule. Note that 102 1 < 1 is expected
always. The case ce2 > 0 represents, granting a deviation from its "usual"
percentage, a tendency for Congress to try to decrease subsequent devia-
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tions -- i.e., to try to move steadily back toward its usual percentage rule
except for unforeseeable events. On the other hand a'2 < Orepresents,
granting an initial deviation, a predisposition of Congress to try to com-
pensate for it out of the following appropriation. Congress thus would tend
to move back to its usual rule (except for the disturbances) by making suc-
cessively smaller allowances for the deviations which differ in sign. (14)

Finally, suppose that the Congress believes that it knows the decision
rule of some given agency and that this decision rule may be represented
by one of (3.4) - (3.6) below. Further, presume that the Congress attempts
to take into account that (positive or negative) portion of the agency's re-
quest xt which is not based on the previous year's appropriation or request.
Such might be the case, for example, if the Congress believes that this re-
mainder (positive or negative) represents "padding" or gaming behavior on
the part of the agency or if the Congress desires to "smooth out" the a-
gency's rate of growth. These considerations suggest

(3.3) yt = ' 3 xt + A'4 t +v t

as a third Congressional decision rule where X t is a dummy variable rep-
resenting in year t, ts P 2 (yt-1 - xt-1) + 0 t or ht, depending on the
correspondingAgency-Bureau-of-the-Budget decision rule below, and vt is
a stochastic disturbance. One might expect that Congress takes only
"partial" account of the disturbance represented by Xt so that 0 < Ia 4 1< 1.

Consider now the behavioral rules for the Agency-Bureau-of-the -Budget
requests to Congress. It is obvious that at least one important piece of
data for those actively engaged in formulating such a request is the last
Congressional appropriation. In fact, the concept of the base, which was
discussed briefly above, is an excellent indication that agency calculations
are based upon past data. Two of the following decision equations involve
the previous Congressional appropriation.

Suppose first that a given agency, while convinced of the worth of its
programs, is acutely aware of Congressional reaction. Thus this agency
sees no sense in making extraordinary requests since it does not believe
that Congress would honor them. It simply believes that the best strategy
is to ask for an amount which is a relatively fixed percentage of the last
Congressional appropriation for the agency. Analogously to those concern-
ing (3.1), these considerations suggest

(3.4) Xt = Po Yt-1 + Ct

as a first Agency-Bureau-of-the-Budget decision rule. Here 00 represents
a fixed mean percentage.

84-449 0-67-18
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Secondly, suppose that the agency or the Bureau of the Budget believes
it desirable to take into account in its current request the difference between
its previous appropriation and request. This behavior may be represented
by

(3.5) =t x 1 yt-I + 2 (yt-I - Xt-1) + t

where Pt is a stochastic disturbance. It is to be expected that such an
agency would be attempting to smooth its stream of appropriations so that
2 < 0 is anticipated. Then an unusually large cut in the previous year's

request would be followed by a "padded" estimate in order to make up for
the loss in expected funds. Similarly, an unusual increase would be fol-
lowed by a reduced estimate to avoid unspent appropriation. (15)

Finally, one can imagine a case in which either the agency, or the
President through the Bureau of the Budget, is convinced of the worth of
the agency's programs and is determined to attempt to expand them with-
out regard to Congressional action. This behavior suggests

(3.6) x P = 3 xt- 1 +Y t

as a final decision equation. Note that if such an agency believes its pro-
grams to be worthy, P 3 > 1 is expected. (16)

Granting the generally correct notion that Congress cuts the President's
budget, the widely held opinion that agencies do believe in the worthiness
of their programs, and the concepts of agency base and of upwards biasing
to allow for subsequent cuts, one is led to expect that go, P 1, and P3
should all be greater than one, while P2 should be negative.

4. Statistical Methods and Selection Criteria

The possible combinations of the equations of section 3 yield nine sys-
tems of stochastic difference equations. Three interrelated difficulties
arise in the analysis of time series data xt , yt for a given agency with
respect to these models. The first problem concerns the choice of tech-
niques for estimating the parameters of the alternate schemes in some op-
timal fashion. Given these estimates and their associated statistics, the
second problem concerns the selection criteria for choosing the model
best specifying the data. Finally, one is faced with the problem of exam-
ining the variability over time of the underlying parameters of the best
specification. The applicability of the selection criteria, of course, de-
pends both on the parameter estimation technique and on the fact that the
parameters of the underlying process are fixed over time. If an undetect-
ed shift in the underlying parameters occurs, "reasonable" criteria can
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lead to plausible but incorrect specification. (17) Difficulties in the analy-
sis are augmented here by small sample sizes and, since appropriations
tend to increase over time, by the fact that the present models can be ex-
pected to define unstable stochastic processes. (18) Given the present
state of econometric knowledge, we believe our solution to the problems
outlined, while far from optimal, is satisfactory.

Fortunately, the necessity for simultaneous equation estimation is ob-
viated by the very nature of the budget process. The sequential order of
events is known and given. The Bureau of the Budget must state x for year
t before Congress determines y for the same period; and Congress has
stated y for year t-l before the Bureau of the Budget is required to decide
x for year t. Thus, while xt for a given agency is likely to play a large
part in the determination of the corresponding yt, yt can play no part
(theoretically, at least) in the determination of xt. The models of this
paper incorporate this feature of the process and are therefore "recursive"
in the sense of Wold. For such "causal chain" models, no account of the
determination of the x and y variables by all explanatory variables simul-
taneously need be taken in the estimation procedure. (19)

Let the nine systems of equations be denoted as (4.rs), where the first
(Congressional) equation of the system is (3.r), r = 1, 2, 3, and the second
(Agency-Bureau-of-the-Budget) equation is (3.s), s = 4, 5, 6. Then the re-
cursive systems (4.14-4.36) may be put in the general form

(4.1) AYt + BYt_ =et
Y -01 t-l tI

- -X~t - FC~ ' A lo 1
j] and B [ P Lwhere -t cofiiA - Lo ri 2

Indeed, the coefficient matrices for the partially reduced systems (4 .rs) are

A 0[1 '-o]

B1 4 = r[0 1]
B1 5 =o [ 1

B1 6 [ 01° -!P3

2 [ I 1 1

B = [-a2 a12]24 -P0 0

B25 =
F- 2 a1O2]

LE2 _ 3 2 J

B 26 = [-:2 U1a2 ]

A3 = [1 -(a3 t 4)]

B [ r4'0 0]

B35 = FC4(01P!2) (YO42

L 02 -! -P2J

B3= [0 Y4 03]
36 0 -P 3
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Conditional on the previous observation vector, the density of the tth obser-
vation on the process (20) following (4.1) is

f(Y IY 1 f(etlYt_1) I det ( 3e)t I =f(etl t_,)

since Idet (*Ye) I I det (31/by Wg5x) / j I det A I = 1.

Hence the joint density of a sample of n observations (the likelihood), con-
ditional on the Oth, is

f(Yl ,..., Yn I YO) = f(el ,...,en I Yo)

Under the assumptions that the et's are serially independent and have a bi-
variate normal distribution (21), N[ ( ° aI 0 2)

0 0 a

(4.2) f(yi. Y n I 0 2

( 2 2rg)- n exp [ A 2' tBYt 1 [2-2 t(AYt+BYt1)]
A' ol

It follows that f (Y 1, ... , Yn 1Y0) may be factored into two parts, the first
of these looking like the likelihood function (conditional on YO) of n observa-
tions on the first equation of the system when the independent variables are
fixed variates, and the second analoguosly describing the second equation.
Hence it may easily be seen that the maximum likelihood (ML) estimators
of the equations of (4.1)

Yt = a'12 xt + 11l Yt-1 + l 12 xt-l +" t
(4.3)

Xt = 21 yt-1 + P 2 2 xt-l +§t

are the ordinary least-squares (OLS) estimators.

An inspection of the matrices Ar, Brs reveals a sufficient variety of
form to make an analysis based on the "significance" of the OLS estimates
of the equations (4.3) a possible procedure for selecting the scheme best
specifying the data for a particular agency. For example, if for some
agency the estimates a1 2, b12 and b22 were "significant" and b12 was "not
significantly" different from al 2b22 , while b21 was "significant" and b22
"not significant", the scheme (4.24) would be selected as "best" specifying
the data. (22) The equations (3.2) and (3.4) would then be estimated by
some appropriate technique in order to obtain estimates of the parameters
that are of interest here, the structural parameters. Since all of the sys-
tems (4.14-4.36) are exactly identified with respect to the partially reduced
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special cases of (4.1), one such technique might be to compute the estimates
of the parameters of the "best" specification indirectly.

There are, however, several difficulties both with this selection criteri-
on and the indirect estimation technique applied to the models of this paper.
The most serious objection to the selection criterion is that for unstable
processes following (4.1), while it is known that the OLS estimators are
biased, even under the assumption of normally distributed, i.e. Gaussian,
disturbances, neither the consistency of these ML estimators nor their
asymptotic distribution, upon which parameter significance tests are based,
has been established. (23) Moreover, even if the ML estimators could be
shown to be consistent and their limiting distribution found to be multi-
variate normal, it is known that for unstable processes small sample bias
leads to a high probability of incorrect inferences on the basis of parameter
significance tests, especially in relation to the coefficients of the endogen-
ous variables (here xt). (24) If the assumption of Gaussian disturbances is
dropped, one is usually interested in the properties of the quasi-maximum
likelihood (QML) estimators, the solutions of the ML estimating equations
when these equations are taken as given and the distribution of the disturb-
ances is assumed to have certain moments finite. In the unstable case,
current knowledge is even more sparse. Results on unstable processes re-
lated to (4.1) however, suggest that while the QML estimators are likely to
be consistent, they may not have a multi-variate normal asymptotic distri-
bution unless the disturbances are Gaussian, so that even for large samples,
coefficient significance tests based on t-statistics would not be valid. (25)
When the samples sizes are too small to test the assumption of Gaussian
disturbances and when the possibility of shifts in the parameters must be
admitted, making effective sample sizes even smaller, it would appear that
distribution-free selection criteria may be of more use. (26) The principal
criterion of this paper has this property. Collectively the criteria pre-
sented here appear to be a priori as good as any others available. Finally,
the indirect estimation technique multiplies any bias in the (partially) re-
duced form. Since interest is centered here on the parameters which have
behavioural interpretations, direct estimates of the structural parameters
may be more appropriate.

The estimation procedures to be used in this paper are based on the
simultaneous full information maximum likelihood (FIML) technique for
estimating the structural parameters of the systems (4.14-4.36) under the
assumptions that the disturbances are Gaussian and serially independent,
and that the Bureau-of-the-Budget-Agency disturbance is independent of the
Congressional disturbance. (27) In the appendix, consistent estimators
are found for the parameters of all systems for which there was evidence
in the analysed data. These estimators are consistent in both the stable
and unstable cases, whether or not the assumption of Gaussian disturbances
is made. Some results on asymptotic distributions are also given. In the



274

unstable cases, all these estimators are biased so that although knowledge
of favourable asymptotic properties is reassuring, it is not entirely satis-
factory. Unfortunately sampling distributions for such processes are ex-
tremely difficult to derive.

For the systems (4.14-4.16), the use of OLS to estimate the Agency-
Bureau-of-the-Budget and the Congressional equation individually is justified.
That is, for (4.14-4.16) OLS and FIML (QML) estimators coincide. This
is not so, however, for systems (4.24-4.26) due to the presence of the auto-
correlated disturbance in equation (3.2) and the consequent non-linearity
of the ML estimating equations. For these schemes, several multi-stage
OLS procedures for estimating this equation are proposed and discussed in
the appendix. For systems (4.34) and (4.36), in spite of the appearance of
the disturbance of the second equation as an explanatory variable in the
first, the estimators given by a two-stage OLS procedure coincide with the
FIML (QML) estimators. The equivalence of the two procedures fails for
(4.35), however, due to the essential interaction of the two equations of
the system (see B35 above). It may be seen nevertheless (by factoring the
appropriate version of (4.2)) that the recursive property of the systems and
the assumption of serial independence of the disturbances, together imply
that the OLS and FIML (QML) estimators of the Agency-Bureau-of-the-
Budget equation coincide for all systems. Hence special estimation tech-
niques are needed only for the temporally later Congressional equation of
the systems (4.24-4.36). In analysing the data for a given agency, there-
fore, an appropriate procedure is to estimate the second equations (3.4-
3.6) by OLS, decide by the selection criteria which of the three best speci-
fies the data, and then use the knowledge of this structure (under the as -
sumptions) to estimate the first equation. The final step of the procedure
is to decide, by the appropriate criteria, which of the three versions of
the first equation appears to underlie the observations. The three selection
criteria used in this paper involve the sample correlation between the de -
pendent and explanatory variables, the d-statistic for residual auto-correla-
tion, and the correlation between residuals of the two equations of the sys-
tems.

The principal selection criterion is the criterion of maximum (adjusted)
correlation coefficient R. (28) For a given dependent variable this criterion
selects, among alternate specifications of the explanatory variables, that
specification which leads to the highest sample correlation coefficient. The
estimations of the alternate specifications must, of course, be made from
the same data. Unbiased estimators for the squared multiple correlation
coefficient Ro have been proposed by Barten [ 3] for the case of fixed vari-
ates with a Gaussian disturbance, and by Kendall [18] for the jointly normal
case of multiple regression. Here, however, these results do not apply.
In fact, for unstable processes no parent correlation Ro exists which is in-
dependent of time. (29) Moreover, as a measure of sample association,
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the formula for the correlation coefficient involves the centering of the
variables near their values at the mid-point in time and consequently, for
trended time series, the discrimination of dependent fluctuations by the
statistic diminishes toward either end. A more satisfactory measure of
association for such time series might center the variables involved at
some estimate of their current mean, but to our knowledge no such meas-
ure has been proposed to date. Under the other assumptions of this paper,
whether or not the disturbances are Gaussian, the criterion of maximum
sample correlation leads asymptotically to correct "on the average" selec-
tion among equations (3.4-3.6). Indeed, if any one of these equations is the
true specification, then the explanatory variables of the others are indepen-
dent of the true disturbance. It follows that for large samples the expected
(multiple) correlation coefficient of the true specification is not less than
that of the others. (30) The usual difficulties due to sampling fluctuation
and small samples remain. We shall see that the selection procedure may
sometimes be aided by the use of the remaining two selection criteria.
Otherwise, the final selection must be made on the basis of maximum
sample correlation for want of a better criterion or at least a better meas-
ure of association for trended time series. The Theil adjustment to the
usual sample correlation coefficient R. 1 - R2 = (1 - R2) n/n - k, where k
is the number of explanatory variables, was used in an attempt to compen-
sate for the usual positive bias in R due to the small sample underestima-
tion of the variance by OLS for trendedtime series. Barten has noted that for
a given set of data R has a lower value than the other standard corrections.

The second selection criterion involves the use of the d-statistic to test
for serial correlation of the disturbances of a specification of a single
equation. (31) This statistic was used to test the null hypothesis of residual
independence against the alternative of positive or negative serial correla-
tion. Theil and Nagar's significance points [ 30] for the distribution of the
d-statistic under the null hypothesis were used for the test against positive
serial correlation. These were calculated on the assumption that the first
and second differences of the explanatory variables are small in absolute
value compared with the range of the corresponding variable itself, for
fixed explanatory variables and Gaussian disturbances. The time series of
this study meet the former condition. Since the calculations of the signifi-
cance points were approximations which ignored the effects of the explana-
tory variables, their use is probably equally valid for stochastic explana-
tory variables which do not include lagged endogenous variables, and for
disturbances with a near-symmetric distribution. When, as in this study,
the former condition is not satisfied and the system is unstable, it should
be noted that the asymptotic bias in d under the alternative hypothesis re-
ported by Nerlove and Wallis [ 23] makes a test based on these significance
points conservative in the sense of increasing the critical region, i.e., in-
creasing the probability of type II eror. When the number of explanatory
variables of observations was less than those shown in the tables [31] (2 and
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15 respectively), the significance points were taken from an extrapolated
table. (32) The significance points for the test against negative serial cor-
relation were taken from a table computed on the basis of symmetry of the
distribution of the d-statistic about 2. (33) Since this distribution is slight-
ly negatively skewed, the test procedure should actually have a smaller
critical region than the nominal size used.

The third selection criterion is based on a test of the significance of the
sample correlation between the residuals of (3.1) and the second equation
selected previously for a given agency. David's significance points [ 12]
for this statistic were used to make a two-tailed test at the five percent
level of the null hypothesis that the residuals are uncorrelated. Consider
testing this hypothesis Ho: p(Q,I) = 0 against H1 : - Ho in the model (4.14)
for example. The natural test statistic is

2 E2 1/2
r = E vt wt / vt £wt.),

where v and w denote the OLS residuals of (3.1) and (3.4), respectively.
Under the assumption of Gaussian disturbances, if both x and y were re-
gressed on the same variate (or variates, stochastic or not), the argument
of Anderson [11, pp. 62-64, would then apply to show that under Ho, r
would have probability density function pn(r) with mean 0 and variance
1/n-i (see[ 1], (15), p. 64 and [ 121 ). Here, however, the independent
variables of (3.4) to (3.6) differ from that of (3.1). Nevertheless, in all
three systems (4.14-4.16),

plim r = p = 0 under Ho. (34)
n-co

Under H1, plim r = P $ 0
n-co

and thus the statistic approaches the form required to justify a test based
on Pn(r). Since the convergence of r to p is independent of the assumption
of Gaussian disturbances, under the contrary assumption the calculation of
the statistic is still of some use. It might be remarked that the method of
Zellner [34] for dealing with correlated residuals in two equation systems
is inapplicable here.

The selection among equations (3.4-3.6) on the basis of the criterion of
maximum sample correlation may be roughly aided by the use of the d-sta-
tistic. If the presence of auto-correlation of the residuals were indicated
in the estimation of (3.4) and (3.6), then (3.5) would appear to be the proper
specification. The selection among equations (3.1-3.3) can be made di-
rectly upon the application of the other two criteria to the residuals of the
estimate of (3.1). Since (3.2) is merely (3.1) with auto-correlated disturb-
ances, if the d-statistic calculated from these residuals is significant (small)
and their sample correlation with the residuals of the second equation is not
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significant, auto-correlation is present and equation (3.2) must be assumed
to hold. Knowledge of the equation selected from (3.4-3.6) must then be
utilized to form an estimate of the parameters of (3.2). If the residuals of
(3.1) are not auto-correlated, but are significantly correlated with those of
the Agency-Bureau-of-the-Budget equation, (3.3) would appear to be the best
specification. The problem of estimating (3.3) in this event, since the dis-
turbances of the second equation are unobservables, is discussed in the ap-
pendix. The residuals, the natural surrogates for the disturbances, are
used in the FIML (QML) estimation procedure developed there. One cause
of both auto-correlated and correlated residuals arising from the estima-
tion of (3.1) might be the omission of the same trended variable in the
specification of both equations of the system. To us, this event seems un-
likely and did not seem to occur for the agencies studied. Another possible
reason will be discussed below. If none of these three cases obtains, (3.1)
best specifies the system, and the OLS estimation provides estimates of
the parameters and associated statistics. Use of the criterion of maximum
sample correlation is risky here, since, as will be discussed in the appen-
dix, the small sample estimate of the variance of the disturbances and,
hence, that of the multiple correlation coefficient, is biased for the estima-
tion procedure of (3.2).

The above discussion has assumed the values of the parameters of the
processes fixed over time. However, in light of the many important his -
torical and political events occurring in the years 1946-63, it seems reason-
able to suppose that the appropriations decision structure of many govern-
ment agencies was altered at one or more specific points in this period.
Consequently, the F-statistics of Chow [ 7] were used to test the null hy-
pothesis that the structural parameters did not shift (against all alternatives)
for certain of the equations individually. Suppose, in the usual OLS notation,
the estimation structure of one of the equations (3.1) to (3.6) (represented
as yt = xt P + et, where P and xt are k vectors, k = 1, 2) is given alterna-
tively by

(4.4) yl = Xlbl +ul

(4.5) Y2 = X2b2 + u2

i~e. (.6) y= [XI 01 [b1~'i~~~e .(X °4 6 1 1] + [u '] whr1 Fall

0o x21 bh2 U2 '-2-

or (4.7) y = Xb +u where X = ] I
for n1 , n2 and n = n, + n2 observations respectively. Then, under the
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assumption of Gaussian disturbances, to test the hypothesis Ho: P1 = P 2= 0
against H1: -HO, the statistic is, for n2 >k,

'4.8) F. = n-2k Hull 2 |u 1II2 _ I1u211 2
k,n-2k k julj | |u 2 I 2

and, for n2 •k,

(4.9) F n1-k |1| | 2 + 11.1112
n2 ,n -k n i 1 u11 2

where | | is the Euclidean norm on the vector space of appropriate dimen-
sion. It may be shown that || ul 2, the residual sum of squares under HO,
is j|ui + u2 112 + 1ju - ul - u2 j12 , the residual sum of squares under HI
plus the sum of squares of the differences between the residuals under the
two hypotheses, so that these F-statistics make the usual analysis of vari-
ance test. (35) Although Chow derived the F-distribution of these statistics
for the case of fixed explanatory variables, it may be shown that under the
null hypothesis, the distributions of the test statistics are independent of
the distributions of the explanatory variables, so that (under the assumption
of Gaussian disturbances) the tests are valid here. Under HI, the test sta-
tistics are distributed non-central F with strictly positive centrality param-
eter conditional on the observations of the explanatory variables. The power
of the test has not been established exactly, but even without the assumption
of Gaussian disturbances the test statistics would appear to be good discrim-
inators.

Inspection of the equations of section 3 will reveal that (3.2) and (3.3)
are modifications of (3.1) in order to allow for second order effects. Equa-
tion (3.5) is a similar modification of (3.4). Moreover it is clear that since
the procedure selecting among these equations is appropriate only for pa-
rameters fixed over time, the tests for parameter shifts must precede any
such selection. Thus it seems reasonable to estimate equations (3.1),
(3.4) and (3.6) using the total number of observations available, and on the
basis of maximum sample correlation, to select one of the last two. An in-
spection of the residuals of (3.1) and the equation selected, and the calcula-
tion of their d-statistics, should then reveal possible parameter shifts.

Indeed, a primary source of a significant d-statistic for the residuals of
an estimate is an underlying parameter shift, since the residuals before
(or after) the shift are of approximately the same magnitude, and therefore
the sum of their successive differences is small relative to their sum of
squares over the period. Another difficulty with temporal variability in the
present systems is that a shift in a parameter corresponding to one time
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series for an agency may cause an almost simultaneous shift in that of the
other. Depending on the direction of this reaction, the sample correlation
might be positive or negative when in fact the disturbances were uncorre-
lated. The residuals arising from the estimation of (3.1) would then appear
both auto-correlated, and correlated with those of the second equation,
while the true disturbances were neither. Of course, a shift response
might occur several periods later, so that auto-correlation alone would be
artificially produced.

Since the systems of this paper are all first-order Markov, the first
observation on the suspected new process should enter the estimations in-
volved in the calculation of the F-statistic only as a lagged variable. In
this way the contamination of the estimation of the new scheme with a lagged
observation on the old is avoided, but the effective number of observations
is reduced by one. If for a given equation the suspected shift point is incor-
rect by one or more periods, an inspection of the residuals of both partial
estimates, and subsequently the comparison of the two F-statistics, should
lead to the identification of a second correct guess. Once the shift points
(if any) are established, the procedure for the selection of the best specifi-
cation must be carried out separately for each part of the time series. In
other words, estimates of the alternative equations must be made for each
shorter period, since it is possible that not just the parameters, but the
scheme best specifying the data shifted. If a Congressional shift succeeded
an Agency-Bureau-of-the-Budget shift, no difficulty (except small sample
size) with the procedure for fixed-parameter systems is encountered.
Otherwise, the Congressional equations (3.2) and (3.3) can only be estimated
from the second equation shift point on. Finally, of course, the possibility
of multiple shift points must be admitted. However, in the analysis of the
data of this study the search was essentially restricted to finding a single
shift point.

If an increase in the variance of the disturbances were to accompany a
shift in the structural parameters (as might be expected for some of the
processes studied, particularly for those strongly explosive), the test sta-
tistics (4.8) and (4.9) would be smaller in magnitude than if the variance
remained constant. Indeed, the |lu l| 2 term in both numerators would be
decreased and the || u2 11 2 term in the numerator and denominator of (4.8)
increased, so that proceeding on the assumption of homoscedasticity, one
is likely to accept Ho when it is in fact false. An appropriate test of the

2 =2 -zcompound hypothesis H0 : P = 9 2 = r 1 a2 =( 0maybedevised(36),

but for this study a large critical region (10%70) was used and the parameter
estimates and residual patterns of both halves of the time series compared
with the F-statistic to place the process in one of the four temporal stability
categories of the next section. Once a parameter shift is detected, of
course, a corresponding shift in the variance of the disturbances causes no
difficulty with parameter estimation for the current process, since all such
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estimation is considered conditional on the first realization of this process.

In summary, it should be emphasized that the exact results on the F-
statistic, the applicability of the d-statistic test, and the asymptotic applica-
bility of the residual correlation test depend on the assumption of Gaussian
disturbances. However, the results on the principal selection criterion,
the criterion of maximum correlation (as a measure of sample association)
do not. (37) Moreover, since the consistency of the QML estimators of the
parameters is established in the appendix for all systems for which there
was evidence in this study, and since no selections were made on the
strength of tests of coefficient significance, the accuracy of the parameter
estimates, while account must be taken of small sample sizes, is indepen-
dent of the Gaussian assumption. The accuracy of the parameter estimates
reported in the next section do, however, depend on the assumtion of homo-
scedasticity. Again, sample sizes were too small to make more than an
heuristic analysis. Nevertheless, it appeared that upward changes in the
variance usually accompanied an upward change in the magnitude of the
process which (almost) simultaneously induced a parameter shift. Some
heteroscedasticity was, of course, introduced by the practice of ignoring
any shift points but the principal one. It should be noted that upward changes
in the variance of the disturbances in a trended time series cause the OLS
estimation procedure to put more weight on recent observations - a fact
that for predictive purposes can only be applauded. It is our belief that the
OLS or (near) generalized least-square nature of the estimates of this study
may be their most important single property with regard to accuracy. (38)

5. Empirical Results

Time series data for the period 1947-1963 were studied for fifty-six non-
defense agencies of the United States Government. The requests xt of these
agencies were taken to be the amounts presented to Congress in the Presi-
dent's budget. For eight sub-agencies from the National Institutes of Health,
data for a shorter period of time were considered, and the requests xt of
these eight sub-agencies were taken to be their proposals to the Bureau of
the Budget. (39) In all instances the Congressional decision variable yt was
taken to be the final appropriation before any supplemental additions. The
total appropriations (without supplements) of the agencies studied amounted
to approximately 27 percent of the non-defense budget in 1963. Over one-
half of all non-defense agencies were investigated; the major omissions be-
ing the Department of State, the Post Office, and many of the independents.
A minimum of three agencies was examined from each of the Treasury and
the Departments of Justice, the Interior, Agriculture, Commerce, Labor,
and Health, Education and Welfare.

The statistical procedures of section 4 and the appendix were programmed
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for the Control Data G-21 electronic computer in the 20-Gate algebraic
compiling language. The selection among alternate specifications accord-
ing to the criteria of section 4 was not done automatically, but otherwise
all computations were performed by the machine. The results for all
agencies studied are given in Table A at the end of this paper. Although
the raw data contain no measurement errors (40), estimates and statistics
are reported for convenience to no more than three decimal places.

Table A presents estimates and associated statistics for the best speci-
fications (according to the criteria) for the latest period during which the
coefficients of the processes were judged to be fixed. As mentioned in the
previous section, the shortness of the series allows one to search meaning-
fully for a most one "shift point" in each of the two equations for a given
agency. However, an inspection of the residuals and the basic data tend
to indicate that in most cases this is not a serious restriction . Most of the
results presented in Table A require no comment as their interpretation is
straightforward. The last observation (in millions of dollars) is presented
in order to show the magnitude of the latest agency budget and to provide a
comparison with the estimated standard deviation of the disturbance. In all
cases, the mean of the residuals of the best specifications were negligible
relative to these estimated standard deviations, so that the lack of constant
terms in the specifications of the decision equations is justified. Estimated
coefficient standard deviations are shown below coefficient estimates in the
usual manner. The F-statistic reported here refers to the entire series
(1947-1963) and is, unless otherwise noted, computed on the basis of the
equation given under the column entitled "Eqn. No." The four stationarity
categories of temporal stability, reported in the column titled "Temp. Stab.",
are defined as follows:

VS (Temporally very stable): The F-statistic is small and the co-
efficients estimated from the first and last parts of the series
are virtually the same (See Table B where such estimates are
reported.).

S (Temporally stable): The F-statistic is small but the coeffi-
cients estimated from the first and last parts of the series
appear to be different.

NS (Not temporally stable): The F-statistic is large but not sig-
nificant at the 10 percent level and the coefficients estimated
from the first and lat parts of the series appear to be different.

US (Temporally unstable): The F-statistic is significant at the
10 percent level.

For the Congressional decision equations there were six that were tempor-
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ally very stable, twelve that were temporally stable, twelve that were not
temporally stable, and twenty-eight that were temporally unstable. Simi-
larly, for the Agency-Bureau-of-the-Budget decision equations there were
four that were temporally very stable, eighteen that were temporally stable,
eighteen that were not temporally stable, and eighteen that were temporally
unstable. (41)

Consider Table I below. This table presents a summary of the combin-
ations of the Agency-Bureau-of-the-Budget and Congressional decision e-
quations presented in Table A.

Table 1

Summary of Decision Equations

3.4 1 3.5 J 3.6

3.1 20 1 2

3.2 7 0 0

3.3 j 20 3 _

It will be observed that, for those agencies studied, the most popular com-
binations of behavior are the simple ones represented by equations (3.1)
and (3.4) respectively. This fact is even more evident when the eight sub-
agencies, all of which are represented by the (4.14) combination, are added
to the above data. Note also that when Congress uses a "gaming" strategy
such as (3.2) or (3.3), then the Agency-Bureau-of-the-Budget decision e-
quation is the relatively simple one (3.4). Finally, it should be observed
that when on the average Congress grants exactly or almost exactly the a-
mount requested by an agency, the agency tends to use decision equation
(3.6).

The results reported in Table A are in good agreement and support the
hypothesis that, up to a random error of reasonable magnitude, the budget-
ing process of the United States Government results in aggregate decisions
in close agreement with those produced by a set of temporally stable linear
decision rules. On the whole, the estimated correlation coefficients for
the "best" specifications for each agency are high. Table 2 below presents
the frequencies of the correlation coefficients reported in Table A. Notice
that the fits for the Congressional decision equations are, in general, better
than those for the Agency-Bureau-of-the-Budget equations. Of the sixty-four
agencies and sub-agencies studied, there are only fourteen instances in
which the correlation coefficient for the Congressional equation was lower
than the one for the corresponding agency (or sub-agency) equation. One
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Table 2

Frequencies of Correlation Coefficients

1 - .995 - .99 - .98 - .97 - .96 - .95 - .94 - .93 - .90 - .85 - 0

Congres - 15 3~l
siol 28 32 1 55 1 314 1 331 1 1

Agency -
Bureau 8 2 2 9 4 3 4 3 5 11I 10

may speculate that the reason that the estimated variances of the disturb-
ances of the Agency-Bureau-of-the-Budget decision rules are usually larger
than their Congressional counterparts is that the agencies are closer than
Congress to the actual sources that seek to add new programs or expand
old ones.

In section 3 it was suggested that one generally expects 00, P1 , and P3
to be greater than one, and P2 to be negative. (42) One can observe in
Table A that in fifty-six instances this expectation is satisfied, while there
are six cases for which the estimated bo < 1 and two cases for which the
estimated b3 < 1. The latter two cases are easily understood. The fit for
the Bureau of Employment Security is not very good. Given the decrease
in the number of territories, the activities of the Office of the Territories
necessarily must decline. For three of the former six cases, Congress
tends to appropriate an amount greater than the request. Two of these
three instances seem to represent something of a special phenomenon.
When those parts of both requests and appropriations which are directly
related to loans are omitted from the data for both the R.E .A. and the
F.H.A., then the estimated coefficients are of the magnitudes expected
with bo > 1 and ao <1. However, when the data relating to loans are in-
cluded, then bo < 1 and ao > 1. Apparently, Congress favors the loan pro-
grams more than do the agencies.

Finally, the widely held notion that Congress cuts the President's bud-
get indicates that co. CY l' and t3 should all be less than one. These esti-
mates do not fully support this notion. The Bureau of Narcotics and the
F.B.I. get exactly what they ask for (ao = 1 and ut = 0). All eight sub-
agencies from the National Institute of Health (for which xt represents the
agency requests to the Bureau of the Budget) have ao > 1. In addition, there
are fourteen instances in which ao > 1 and three instances in which a3 > 1
for the agencies studied (where xt represents the requests published in the
President's budget). Apparently, there are some programs which Congress
supports more vigorously than does the Administration.

Table B at the end of this paper presents the estimates and Associated
statistics for the best specifications if it is presumed that there is one and
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only one shift point in the series for each agency. When the best specifica-
tions for each part of the series do not change, these were the estimated
relationships, along with the relationship estimated over the entire length
of the series, which provided the basis for the computation of the F-statistic.
When the estimated relationships fell in the "not temporally stable" or
"temporally unstable" categories, the estimates reported in Table A are
the same as the estimates reported for the latter period in Table B. Other-
wise, the estimates reported in Table A refer to the entire series and those
in Table B are the best specifications for the two parts of the series when a
break point has been "forced", whether or not there is evidence of an under-
lying coefficient shift.

Table B illustrates the previous section's observation that not only may
the value of the coefficient(s) shift at some point in the series, but the un-
derlying behavior may also change. Table 3 below presents a summary
from Table B of the combinations of the Agency-Bureau-of-the-Budget and
Congressional decision equations for the best specifications when each se-
ries is broken into two parts in the manner described previously. Although
the year when shift points occur may vary from agency to agency, these
specifications are referred to as "first period" and "second period" respec-
tively.

Table 3

First Period Decision Equations

1 3.4 I 3.5 1 3.6

3.1 27 3 6

3.2 4 0 1

3.3 13 2 2

Second Period Decision Equations

1 3.4 1 3.5 1 3.6

3.1 20 3 4

3.2 J 5 0 2

3.3 22 I I
I I~~~~~~.

The most important point to note in Table 3 is that although the popular
combinations of behavior are the simple ones represented by equations (3.1)
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and (3.4) respectively, there is a marked tendency for Congressional be-
havior to become more sophisticated -- i.e., the incidence of the "gaming"
behavior represented by (3.3) is increasing over time. (43)

A second inference which may be drawn from Table B is that the budget-
ing process seems to be becoming more linear over time in the sense that
the deterministic parts of the decision equations have more explanatory
power. Table 4 below presents frequencies of the correlation coefficients
for the "first" and "second" periods.

Table 4

Frequencies of Correlation Coefficients

1 - .995 - .99 - .98 - .97 - .96 - .94 - .92 - .90 - .80 - .60 - 0
FirstI I I I I
Period Il 1 4 j10 7~ 9 8 4' 16 21 21

SeconT
Period 3|3 1 2 .'11 4 19 3 5 14 6 6

Although there is a different number of correlation coefficients in each
period, 111 for the first period and 114 for the second (44), Table 4 shows
that fits are better for the second period. This suggests that in recent
years the influence of the special circumstances represented by the dis-
turbances in the decision equations appears to be becoming smaller or
less frequent in relation to the explanatory parts; i.e., the simple percent-
age rules. (45) It seems reasonable to expect an increasing use of simpli-
fying "rules of thumb" as the budget expands and the pressure of time al-
lows only a limited capacity to evaluate temporary influences.

There is another point which may be inferred from Table B. When ex-
actly one shift point is presumed, most such shifts are found to occur during
the first two budgets of the Eisenhower Administration (1954-1955). Table 5
below presents, for both Congressional and Agency-Budget-Bureau decision
equations, frequencies of the shift points for the agencies of Table B, for
which either (i) at least one equation has coefficients in the not temporally
stable or unstable categories, and (ii) the decision rules of the participants
appeared to change. For the Congressional decision equations an (actual
or forced) shift point was identified for each agency as the year omitted from
the estimations of the two parts of the series. For the Agency-Bureau-of-
the-Budget decision equations an (actual or forced) shift point was identified
for each agency to be the first year included in the estimation on the second
part of the series. While- it is certainly possible that shift points do not oc-
cur as dramatically and sharply as shown here, and that it may take several
years for behavior actually to change, Table 5 nevertheless makes it clear
that likely shifts are concentrated in the first period of the Eisenhower Ad-

84-449 0-67-19
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Table 5

Frequencies of Shift Points

Year 48 |49 50 51 52 53 54 55 56 57 58 59 60 61 62| T
Congres -

sional 0 2 3 1 0 1117116 1 1 3 0 0 1 0 46 (40)
Agency-

Bureau 0 2 4 0 2 3 5 12 3 0 2 1 0 2 1 37 (36)

ministration. Finally, a study of actual appropriations for the agencies for
which shift points were identified revealed that substantial changes in mag-
nitude of appropriations or requests always preceded or coincided with
shift points. Since these changes are introduced by the introduction or
termination of specific programs, an accompanying adjustment in decision
rules is an understandable phenomenon.

Inspection of both Tables A and B reveals that as a rule, the d-statistics
resulting from fitting the "best" specifications were not significant. It
would thus appear that all major underlying trended variables (with the pos -
sible exception of variables with the same trend) have been accounted for by
these "best" specifications. When an exception to this rule did exist, the
authors made a careful examination of the residuals in an effort to deter-
mine the reason for such a situation. It appeared that in most of these in-
stances the cause was either (i) that, as was mentioned above, the coeffi-
cients shifted slowly over several years and not abruptly at one point in
time, or (ii) that the restriction of searching for only one shift point left
undetected an additional shift point either very early or very late in the
series. Where appropriate, remarks to this effect are listed under the
"Comments" column in both Tables A and B.

In an attempt to unmask the trended variable most likely (in the authors'
opinion) to have been ignored, and to cast some light upon the notion of "fair
share", final appropriations yt for each agency were regressed on total
non-defense appropriations zt. (46) In other words, the model

(5-1) yt =Ylzt+Pt

where Ot is assumed normally distributed with zero mean and constant vari-
ance was fitted by OLS. If, -for a given agency, the fit was good (if the
sample correlation coefficient between the two variates was high and the
d-statistic not significant), the estimator of yj would represent an estimate
of the agency's "fair share" of the non-defense budget. While these results
are not reported here, it should be mentioned that in general they are in-
ferior to those reported in Tables A and B. Indeed, the sample correlations
between yt and zt are usually poorer than those between yt and xt. More-
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over, the d-statistics are usually highly significant and the residual patterns
show the agency's proportion of the non-defense budget to be either increas-
ing or decreasing over time. However, it should be noted that even those
exceptional cases where the agency trend is close to that of total non-defense
appropriation do not invalidate the explicit decision structure fitted here. A
similar study (with similar results) was conducted at the departmental level
by regressing yt for the eight National Institutes of Health on yt for the
Public Health Service, the agency of which they are a part. Finally, the yt
for selected pairs of agencies with "similar" interests were regressed on
each other with uniformly poor results. Thus it would appear that in prac-
tice the notion of "fair share" serves, at the very best, as only a rough
guide to decision making. (47)

In an attempt to discover whether or not naive models would fit as well
as the models presented here, the parameters of the third order auto-
regressive scheme

yt C'5 yt-l +'%6yt- 2 + ' 7 yt- 3 + b

xt = 0 8 xt 1 + 9xt -2 + PlOxt-3 + 3

were estimated. In no case did this occur, and generally the fits for this
model were very poor relative to those for the models above.

6. Concluding Remarks

On the whole the results of this study are encouraging in that they sup-
port the hypothesis that realized aggregate behavior of the budgeting process
of the United States Government is in close agreement with that described
by a set of temporally stable linear decision rules. It should be noted that
these rules incorporate the principal aspects of budgeting behavior found
previously [14], [32] by more traditional methods of political science an-
alysis. In particular, the concept of an agency's base is an integral part
of each of the models fitted. Hence, this study may also be taken as sup-
porting the general view that, at least as a first approximation, the usual
behavior of decision-making human beings in complex situations is to re-
sort to the use of a set of simplifying "rules of thumb". (48)

It should be admitted, however, that to a certain extent the analysis and
interpretation of the data in Tables A and B, and presented here in section 5,
is summarizing, general, and not fully complete. Observe, for example,
that although temporary influences affecting appropriations and requests
have been treated as random disturbances in the models of this paper, any-
one familiar with the facts available to the decision-makers at the time
should be able to explain these special circumstances. Thus a more de-
tailed analysis might include an examination of instances in which the esti-
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mated values of the disturbances (i.e., the residuals) assume large positive
or negative values. For a subset of the agencies examined here, such a
study of the reasons why Congressional participants in budgeting "temporar-
ily waive" their usual decision rules is reported in section 4 of Davis,
Dempster and Wildavsky [ 10] . Of course, this additional and detailed analy-
sis presumes that our models are correct. Since the fits presented here ap-
pear good, however, it is our belief that these models describe in the aggre-
gate the budgeting process of the United States Government.

Another extension of the analysis of the data reported here might com-
pare the estimated coefficients and statistics for selected agencies with simi-
lar interests. Also, it is of interest to determine what factors affect the
relative values of the estimated coefficients and the growth rates of the vari-
ous agencies. The authors hope to accomplish this additional analysis inthe
near future.

It is appropriate to point out possible deficiences of this study before dis-
cussing further the directions for future work indicated by the results of this
analysis. The most obvious deficiency is the omission of certain agencies
from the study. At least to us this does not seem too serious in view of the
fact that over one half of all non-defense agencies were investigated. How-
ever, the omission of certain agencies may have left undiscovered examples
of additional decision rules, and we are currently using the methods of this
paper to analyse time series for the remaining non-defense agencies.

Possibly a more serious deficiency lies in the fact that the sample sizes
are of necessity small and the processes generally unstable, precisely the
conditions under which little econometric theory has been developed. Thus
the criterion of maximum sample correlation lacks proper small sample
justification, and is acceptable only because of the lack of a better criterion.
Further, full information maximum likelihood estimators and especially
biased ones, even when they are known to be consistent, are not fully satis-
factory in such a situation, although they may be the best available. The
remedy for these deficiencies must await the results of further theoretical
research on "evolutionary" processes. (49) Since it is the aim of most
economic and political systems to grow, the current state of knowledge con-
cerning these processes is perhaps surprising. It is disappointing, in re-
gard to full information estimators of structural parameters, from the point
of view of positive theory, for often, as in this study, these parameters have
behavioral or theoretical significance.

Although the models under consideration here are not predictive in nature,
because of the possibility of coefficient shifts, one possible test of their use-
fulness is predictive ability. True predictive models of an agency's appro-
priations, however, would have to include predictions concerning the occur-
rence and magnitude of alterations in the decision rules. Thus, perhaps the



289

most interesting direction for future research would explore what determines
these shifts and when they occur. Peacock and Wiseman (25 ] have attempted
to explain the long run trend of national budgets, a major increase in periods
of social disruption followed by a gentle rise, in terms of the susceptibility
of the public to taxation. Behaviorally, it would appear that the new pro-
grams producing a major increase induce shift points in many agencies si-
multaneously, while the subsequent gentle rise can be explained in terms of
our models and an ordinary rate of new program introduction (cf. table 5).
Hence, while long run and highly aggregate (e.g. departmental) behavior may
no doubt be explained in terms of total appropriations, gross national product
and other aggregate economic, social and political variables, perhaps a de -
scriptively more illuminating approach would use dummy variables to intro-
duce political considerations such as supplemental and unspent appropria-
tions, Congressional majority parties and Presidential pressure into the
structural parameters of the present models. This approach should be par-
ticularly feasible, as should a more detailed study of the decision structure
operating on an agency's request, for agencies which have been found to have
a well defined shift point or to be temporally stable by the methods of this
paper.

Finally, in view of the indication of considerable similarity in decision-
making amongst federal government agencies presented here, it is interest-
ing to consider the application of the present methods elsewhere. Two areas
which immediately suggest themselves are the appropriations of other
governments, municipal, regional or national, and the operating budgets of
large firms or institutions. (50)

APPENDIX

This appendix contains discussions and derivations of estimation proce-
dures for the processes of section 4. Results are given in detail only when
the existing literature is either not immediately applicable or incomplete.
The derivation of the estimation procedures for the systems (4.14-4.36) is
based on the FIML method under the assumption of normally distributed
disturbances. However, the optimal asymptotic properties of these estima-
tors are discussed in both stable and unstable cases, with and without the
Gaussian assumption. In the case of (4.24-4.26), when an auto-correlated
disturbance is present in the first equation of the system (3.2), most of the
asumptotic properties are undecided. In all cases the estimators are
biased.

It can be argued that the many optimum properties of ML estimators,
whether or not normality is assumed, justifies their use in spite of the usu-
ally increased burden of computation. For the models of this paper, al-
though computational difficulties are negligible, none of the available results
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apply directly to the unstable case. Hence the statements of two general
theorems (51) useful in deciding the consistency of the FIML and QML esti-
mators of the systems (4.14-4.36) follow.

Consider an arbitrary m-dimensional vector stochastic process involving
an unknown k-dimensional vector of parameters 0. Suppose that the joint
density fn(xnl 9) of n observations xn is such that the k-vector

E0 ( logf - ( 'log n) a )dx

an

where EO( ) denotes expectation with respect to fnds over Euclidean mn-
dimensional space for the true value of the parameter, 0°. Such a density
is said to be regular with respect to its first derivatives at 80 and a suffi-
cient condition for this is that

b0 log fn be dominated by functions gs(tn) integrable
aes

over Emn for s = 1, ... , k. The symmetric, non-singular k x k matrix

In - E (a 0 ft

is called the information matrix of the sample likelihood.

Theorem 1: For the process under consideration suppose that fn is regular
with respect to its first derivatives at 0° and that

slog f

is of the form S(8)[ Tl(xn) 9 - T2(xn) I with only the functional dependencies
indicated. (S and T1 are non-singular (the latter with probability 1) k x k
matrices and T2 a k-vector.) Then if tr(Inj)- 0 and T t S 1 In is a matrix
of random variables bounded in probability, O = Tj1 T2 is a vector of con-
sistent ML estimators. If

tr( 2 I) - 0 and nT1 S
n

is bounded in probability, a similar result holds.

A (squarer matrix estimating equation T1 0 - T2 = 0 for 0° is said to be
unbiased if E (T1 90 - T2 ) = 0. This concept is due to Bartlett and Durbin.
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In [ 13], Durbin obtained a Cramer-Rao bound for the covariance matrix of
such an equation (normalized). When T1 is a constant matrix and

E0T2 = T190 , the estimator 0 = Tj'T2

is unbiased. In general it is not. Denote the covariance matrix

E0(T1 80
- T2 )(T1 80 - T2 )' as Vn.

Theorem 2: For the process under consideration, suppose that
Tl(xn)0 - T2(xn) is an unbiased estimating equation for 0° with only the
functional dependencies indicated. (T1 is a k x k matrix, non-singular with
probability 1, and T2 is a k-vector.) Then if tr(V 1 ) - 0 and T- Vn is a
matrix of random variables bounded in probability, 0 = Tj'T2 is a vector
of consistent estimators. If

I -1tr(- Vn) -0 and nTI is bounded in probability,

a similar result holds.

Often QML estimating equations satisfy the assumptions of theorem 2.
These two theorems serve to reduce the problem of consistency of the FIML
and QML estimators to a study of the properties of the sample moment
matrix and its expectation, since T1 is often a function of the former and
In and Vn functions of the latter. Notice that no assumption about the sta-
bility of the process is required. Known consistency results will be shown
in the forthcoming paper to follow easily from these theorems for stable
systems (when the probability limits of T 1S 1 2 and Tj1 Vn are constants).
Their power, however, lies in their usefulness in the unstable case.

Returning now to the models of this paper, the notion of (dynamic) will
be made precise. A process following the model (4.1) will be said to be
stable if all roots of the characteristic equation det (A + Bp-1 ) = 0 of the
system are less than one in absolute value. Otherwise it is said to be
unstable. In the first case the process would reach an equilibrium in the
absence of the disturbances, in the second it would be trended and would not.
For the systems of this paper, except for (4.24-26), there is only one
characteristic root p and hence a system will be stable if I p I < 1 and un-
stable otherwise. Let the variance of the disturbances in equation (3.i) be
denoted by a. for i = 1, ... , 6. Then the log likelihood of a sample of n
observations on the system (4.14), conditional on the Oth, is

(1) log f(Y, . . ., Yn I YO, 80) =
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since T and xt andg t and Yt-1 are independent for all t under the assump-
tions. The relation between the first and second partial derivatives of (1)
follows from the well-known fact that the distribution of a sample from a
Gaussian process following model (4.1) is regular with respect to its second
derivatives. In order to generate parametric forms for the sums in In, con-
ditional on xO and yo, the system (4.14) may be solved and expections taken
to yield the following two difference equations:

Eyt2 p 2Eytl2 + kl, Eyo2 =yO2 and

Ext2 = 2 Exl 2 + k4 , Exo2 =xo2 t = 1, 2,...

2 2 2 2 2 2
where p = ac o, k, = c2 + a0 0r4 and k4 = a4 + 0o (1 . The solution

of the second is

(2) Ext 2 2 j i 1
t 0x + tk4 otherwise

so that

2 ( l n_ 2 [1 - p2) x0
2 + k4 ] + 4 2 if 1|

ZEx t 2(1-p- )
t nxO + k4 2 o th enrw i s e

and n'1 times the sum converges if I a 0 P0 I < 1 and diverges otherwise.
An analogous result holds for the second equation. For (4.14), as might be
expected from these considerations, the characteristic root p = a & 0 . In
the stable Gaussian case, when I a0 P0 I < 1, since the system is identified,
the results of Koopmans, Rubin and Leipnik [ 19], theorems 3.3.4, p. 135,
and 3.3.6, p. 139, may be applied to conclude that the OLS (FIML, QML)
estimators aO and bo are consistent and asymptotically independently norm-
ally distributed with means a0 and P 0 and variances

1 2 12
2 2 tand 2 2 Et1

n a 1 n a4

Using theorem 3.3.4, the consistency of the OLS variance estimators fol-
lows exactly as in Mann and Wald [ 21), pp. 184-85, and hence whether or
not the process is Gaussian, the usual t-tests of coefficient significance are
asymptotically valid.

Now, consider the unstable process, when I oOPo I > 1. In the Gaussian
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case, since In is a diagonal matrix, it is clear that the asymptotic properties
of the FlML2 structural parameter estimators are the same whether or not
a' and 04 are known. In order to apply theorem 1 to

fn(yl * *. Yn I YO, h , P0) in the former case,

consider In = diag ( !2 EExt 212 2Eyt1

91 94- l 2 2 2
so that tr(In 1) =12 /EExt + a 42/E Eyt 12 _ 0

-2 -2 2 2by (2). Moreover, S = diag (al1 , 4 ) and Tj = diag (Zxt , yt-l)

so that T IS In = diag QExt2/xt2 , EEytl2/Zyt -2). To show that

TjS 'in is bounded in probability, consider EExt/xt2 . If a0SO I >1,

then from (2) lim P 2nEExt 2
- (p2 _ l)xO2 - k4 /(1 _ P2)2 i Q and since

the disturbances have a continuous distribution, so does Pl 2n Xt 2 . Hence

lim PrP 2 nxt2 = -) = 0 and multiplying and dividing by P ZExt2 /Ext2
n-oo
is bounded in probability. If I do0 | = 1, then limEExt 2/n 2 = k4 /2 t O so

that Z Ext2 / Xt2 is again bounded in probability. Similarly, Z Eyt-l2/£yt- 2

is bounded in probability. It follows from theorem 1, that ao and bo are
consistent. To show that sl is consistent, consider

21 2 1~~~ !n 27l =n(yt-aoxt)2 -Zgo -aO)xt +1td 2 =

n (YO ao)2 xt2 - ;(O-ao)Zxt11t + -_ t2

By the strong law of large numbers (SLLN), the last term - u2 with prob-

ability 1. Moreover, sinceF 5n - aO)(-xt? =(

-2n

and the first factor has mean 0 and variance 2al 2Ex 2 so that

it -0 in probability by the Tshebyshev inequality, while the second is bound-
ed in probability; the first term- 0 in probability. So does the second on
applying the Schwartz inequality to Ex 'l and using the SLLN and the pre-
vious result. A similar procedure yields the consistency of s4
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To establish the consistency of the QML estimators of to and P0 in the
unstable case, consider the covariance matrix of the estimating equation
vector, 2 2 2 1 2

('£Txt'£ §tyt-l' al n A 1 0a4 -- £gt) ,

formed by replacing the parameter estimates by their true values in the
left-hand side of the unbiased estimating equations. Since, under the as-
sumptions, the covariance terms between the first two elements and the
last two are all zero, the asymptotic properties of the QML estimators of
the structural parameters, as in the previous paragraphs, may be considered
separately. In order to apply theorem 2, one must consider

(E(£Xxt)2 E(Ent1.4§tyt-l) A

IVn = 2)
vn- kB(F£gtyt_,l£Xtxt) E¢Ntyt-1) J

The first entry may be written E t 2Xt 2
+ 2 1£ IXtXt) ;Tl Ext2 and

*r<t T
similarly E ~gtytl)2 =742EEyt_l2 . The off-diagonal element may be
written as E(£Ehgtxtyt.l + 2 Z tlt xty -1) =£ E¶tE(gtxtyt) +

r<t T T

2 £ E TEtT XtYT-1)

Hence Vn = diag (a, 2ExtE , a4
2ZEyt_1

2 ) and it follows from theorem 2 by
an argument analogous to that of the previous paragraph that the QML esti -
mators ao, bo, s2, and s4

2 are consistent.

For the systems (4.15) and (4.16), the log likelihoods of a sample of n
observations, conditional on the oth, are

n2 log 2n 2 _ 1 2 £ n - 2 log 2rTa 2
2tr1

1

2 £[ xt P lYt - P2(yt- fxtl) 12 and2a5

2aS ~ ~ ~ ~~2
n1 2 _ n 2 _ 1 2

while the characteristic roots p are anP1 + (1 -O)P 2andp 3 . There is
no difficulty in extending the arguments for the system (4.14) to (4.15) and
(4.16), in order to conclude that the FIML and QML estimators of all the
parameters are consistent, except that for (4.15) one must first find the
parametric form for Ext2 by substitution from the first equation and then
using it to find Eyt 2 and the parametric forms of 1x 1

2 and EEyi-I. Never-
theless, it is clear that the leading root is 0( p 2I/n) which is all that is re-
quired. Note that both (4.15) and (4.16) are identified.
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Before discussing procedures for the systems (4.24) and (4.26) consider
the log likelihood of a sample of n observations, conditional on the Oth, from
the process of (4.34)

n log 2Ti-r3 2 I (Yt - (C3.+ 24 )xt +ck 41 0 Yt-.)

_ n log 2rru4 2 - 2 (Xt -P Oy-)22 ~~~2o- 2

Hence the FIML estimating equations for the structural parameters,

£(yt - (a3 + a4 ) xt + a4 boyt-1 ) xt = 0

E(yt - (a3 + a4 ) xt + a4 boyt_1)(xt - boyt 1 ) = 0

a4 (yt (a3 + a4 )xt + a4 bOyt.- 1 ) Yt -l+ I b (xt - boyt -)ylt- = °'

are non-linear. However, using the first and second, it follows easily that
bo is the OLS estimator for 130 (when the independent variable is treated as
a fixed variate). Moreover, the first two equations may be written

a3 £xt + a4 Itut =xtyt

(3) 2
a3Eutxt + a4 ut =utyt

i. e., the normal equations for the LS regression of y on x and u, where
ut = Xt - boyt-., the residual from the OLS estimation of (3.4). The re-
maining FIML estimators are just the usual OLS estimators of the variances
a 3 and s42 . Thus for (4.34) FIML (QML) and OLS estimators coincide.
It is clear that the demonstration of this equivalence for (4.36) is precisely
analogous, with b3 , s62 and xt-1 replacing bo, s42 and yt- 1 . However, for
the model (4.35), the demonstration breaks down due to the presence of two
parameters in (3.5). For this system OLS and FIML estimators do not, in
general, coincide, so that none of the above theorems are applicable. There
was no evidence of this system in the empirical study. The characteristic
roots p of systems (4.34) and (4.36) are, respectively, a3130 and 13 -.
Notice that the equations (3) are a set of unbiased estimating equations for
the parameters of (3.3) in (4.34). Combining (3) with the OLS estimating
equations for P 0, a 3 2 and U4

2 , it is easily seen that the covariance matrix
of the unbiased estimating equation vector

(Zvtxt £"v tgtEtytl c 3 n t2
u4 _ E 2)

is diagonal, so that one may consider the properties of the estimators of the
structural parameters separately. It is clear that it suffices to establish
the consistency of the QML estimators of all five parameters (assuming only
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a continuous distribution of the disturbances with two moments finite), since
- a2 log fn/ 0 ° 20°' is an extremely complicated (matrix) function of the
parameters and in the stable case the results [19] are of no use. Then, of
course, the consistency of the FIML estimators follows as a special case.
Note that the structural parameters of (4.34) are identified by virtue of the
diagonal covariance matrix of the disturbances. No difficulty is encountered
in extending the arguments for this system to the present system, since the
covariance matrix Vn is diag (03 2Ext2, nc3 0 4 2, 04 2Eyt-12) and the
parametric forms required to verify the conditions of theorem 2 are the same
as (2) with different k's. To show that s32 is consistent one must consider
the probability limit of s32 = £(yt - a3 xt - a4 ut)2 /n, which upon substi-
tuting (Po - bO)Yt- 1 + Nt for ut leads to terms such as

2a 4(4 - a4 )(00 - bO)Z tyt-l/n

as well as those of the form considered for (4.14). Using the Schwartz in-
equality on the sum, the SLLN and the facts that a4 - a 4 and, for example,
(P 0 - bO)W yt-1)/fW - 0 in probability, these terms are easily seen to con-
verge to zero in probability. Hence by theorem 2, one may conclude that
both the FIML and QML estimators of all the parameters of (4.34) are con-
sistent in both the stable and unstable case. Naturally, a similar conclusion
holds for the system (4.36).

Now consider the processes with auto-correlated disturbances. For these
systems, (4.24-26), the first factor of the likelihood function is

(21Tu 2 )2 exp t- -2 ly - a'xt a2 Yt-1 a 2

2
so that FIML estimates of the structural parameters of the first equation
satisfy the third degree polynomial estimating equations

E(yt - alxt - a2 (yt l - alxt.l))(xt - a2xt-I) = 0

£ (yt - alxt - a2 (yt-I - alxt- 1 ))(yt-, - alx,-1 ) = 0

or letting ut = Yt - alxt and wt = ut - a2 ut..

£4 (yt alxt - a2ut-I)xt = a2 Ewtx -1
(4)Y

£ (yt - alxt - a2 ut-l)ut-1 = 0

It is clear, upon substituting true parameter values, that these equations
although non-linear are unbiased. In particular, a2 E ZEtxtl = 0, so that in
the mean these equations look like the normal equations for the OLS regres-
sion of yt on xt and ut -, an unobservable. Since none of the above theorems
apply to non-linear equations, this observation will be related to two heuristic
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procedures for estimating ce1, a2 and a 22 with estimating equations similar
to (4). First, however, consider the charasteristic equations of the systems
(4.24) to (4.26). They are, respectively,

P2- _al + ac2 )P + aCP 2 ° 0

p2 (- ( - P2) + .2(1 2) + 2) P + a1 (Pi 02)2 °
2

P - (a 2 + P3 )P +a2t3 a0,
and

so that the characteristic roots of (4.24) are p I = QalPo and P2 = e22 while
those of (4.36) are p 1 = a2̀ and P2 = P3 . In the empirical study it is to be
expected that

I0 a01 > 1`a2 1 ' 1P31 > I a2l and 1a'21 < 1.

This will be assumed in the sequel, so that the stability of the process will
depend on the magnitude of I alPO I for (4.24) and of I 31 for (4.26).

A natural procedure, ignoring auto-correlation at first, is to use the
OLS estimating equation

n
E= (yt -alxt)xt = °

n0O
to estimate a 1 and then to use the estimated residuals, ut = yt - alxt,
t = 0, 1, . .. , n, to estimate a2 from Z(yt - alxt - a2ut-)ut-l = 0, where
a, has been found previously, and the variance of the disturbance (2 (v) (when
this has meaning) as

s2(v) = £ ut2 /n-1.
t' 0

It is well known that s2 (v) and the LS estimate of the variance of a, may be
seriously biased downwards; especially here, since xt in the present systems
will be strongly positively auto-correlated. H. Wold has proposed a cor-
rection for the bias of s2 (al) which has been shown to yield a consistent es-
timate under the most general conditions by Lyttkens [ 20 ]. For all such
derivations, however, ergodicity, for which stability of the system is neces-
sary, is assumed. (52) From heuristic considerations, the estimator a2
may be biased upwards in the unstable case (i.e., the damping of the disturb-
ance process may be underestimated) due to the growth of the fitting discrep-
ancy as the x, y values move away from the origin over time. Notice that
although all estimations of the parameters of the first equation of the sys-
tems (4.24) to (4.26) need be made conditional only on x0, the properties of
the estimators involved will, in general, depend on the distribution of v0 .
If vo = 0 or is a random variable with mean 0 (in particular if the disturbance
process is stationary) the estimating equations for a, and 'i2 are unbiased.
Then due to the assumed stability of the disturbance process, the LS esti-
mate behaves asymptotically like that for the corresponding (4.1) system
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and the arguments above may be extended to conclude the consistency of the
estimators for a 1 , a2 and the limiting value of a 2 (v) * 2

2 / -_ , using
theorem 2. For unstable (4.26), these conclusions were derived [11 ] for
the case of a Gaussian disturbance process, without any particular assump-
tion on vo. For the empirical study, the only assumption on vo which seems
unreasonable is that of 0 constant value. Since it has been noted that the es-
timators of a2 and a2(v) may be badly biased for small samples, and since
the first estimating equation looks little like the GLS (FIML) first equation
of (4), consider the following 2-stage extension of this procedure.

n-i
Use z (yt - ajxt)xt = 0 to estimate a, and compute the residuals

t-0
u0 , ul, ... , un-, as above. Then treating the u's as a given series, per-
form an ordinary multiple regression (through the origin) of y on x and u for
t = 1, ... , n. The OLS estimating equations are then

£ (yt - aIxt - a2ut-I)xt = 0

E (yt - alxt - a2ut_.)utdl = 0

Unfortunately, these equations are not unbiased due to the dependency of the
u's on a,, so that theorem 2 is not applicable. They might be expected,
however, to distribute bias more evenly between the estimators of a, and a2
and, in the usual OLS estimate of the variance of the disturbances, provide
an estimator for a22. In [11], it was shown, using a method of T. W.
Anderson, that for the case of unstable (4.26), with a Gaussian disturbance
process in (3.2), these estimators are consistent. A similar result was
conjectured for (4.24). In the empirical study, it was noticed that the esti-
mates of al given by the natural and extended procedure were in good agree-
ment, while the estimate of at2 fell in absolute value, and that of a 2 rose
(relative to s2 (v)/1 - a2

2 ) for the latter.

Notice that since the systems (4.24) to (4.26) are recursive and the dis-
turbance process is assumed stable, the usual arguments may be extended
to show that the FIML and QML estimates of the parameters of the second
equations are consistent. Again, the only difficulty is with the parametric
form of MEyt - 2 , which involves converging sums in a 2. In the stable case,
the results of [ 19] may be applied to the FIML estimators of the structural
parameters of the second equation to conclude asymptotic normality. Since
(4.24) may be reduced, on elimination of x, to the second-order stochastic
difference equation

yt - (a1 0 + a 2 )Yt- 1 + apf 12Yt- 2 = e t + ai1t-a1 a2 Et-l

when a 1p0o < 1, results of T. W. Anderson [2] may be used to conclude
that the QML estimators cl, c2 and s2 of the parameters involved are con-
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sistent. When |a P 0 .> 1, an extension of a result of [261, see [ 10],
may be used simifarly, since continuous functions of consistent estimators
are consistent estimators,

a, = 2c2 /bO(cl -V c1 - 4c 2 ), a2 = (Cl - c1
2 4c2/2) and
- 1

2 2 2 2 2 2 2s2 s _ 2c 2 [2(cl - cl; c -4c2 - 2c 2 ) 2 - 1) s 4 A/bO]

2
provide consistent estimates of as, O2 and a2 . In order to make these
estimates comparable bo and s4 must be estimated from the last n observa-
tions and the conclusion is reached conditional on xl, yo and Yi. thus re-
ducing the effective number of observations by one. In the empirical study,
this procedure sometimes generated ridiculous results, so that, as might be
expected, the stochastic convergence of the procedure appears slow.

Another procedure, suggested by Durbin in [13] for multiple regression
with pth order auto-correlation in which the estimators satisfy an asymptoti-
cally unbiased estimating equation, also generated absurd results in the
empirical study. It consists of regressing (through the origin) yt on xt, xt 1
and yt-i, using the estimated coefficient of yt-l as an estimate of a2 and
utilizing this coefficient to obtain an estimate of al . In (4.24), xt and yt-1
are linearly dependent up to the disturbance of At of (3.4), and hence the
estimation of the coefficient of yt-l might be expected to be badly biased.
Similarly for (4.25). For (4.26), the estimate of this coefficient should
probably be better, but the linear dependence of xt and xt _ up top t could
raise difficulties.

The results of this discussion of the properties of the full information
estimators of the parameters of these systems are summarized in Table 6.
A T entry is true, and F entry false and an 0 entry still open. The letter S
denotes stable, U, unstable, and the symbol, e.g., F(U, 3.6), false for the
estimators of (3.6) in the unstable case. All the FIML and QML estimators
of these systems are GLS estimators biased in small samples.

Note that for the systems for which there was evidence in the empirical
study, the estimators used (with the single exception of the extended pro-
cedure estimators for (4.24)) are known to be consistent.
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TABLE 6

Asymptotically
System Procedure Form Consist- normal structural Remarks

ent parameters

414 : FIML- OLS T T(S)O(U)
QML 4OLS - T T 34) 0()-

415 -------- - FIML - - OLS -T TTi
OML OLS 0T 3.6),FQ--36)

4,16 ------------------ ImML ----- OLS ------ T T - j-

4.24 - FIML- Nonlinear - T(S, 3.4) 00))-
QML ----- Nonlinear- 0 0 .
Natural - 2-stage - T 0
Extended - 2-stage - 0 0 .
Consistent - 2-stage - T 0 -- Estimators converge

slowly.
4.25 -FIML - Nonlinear -0 T(S, 3.5) O(U) .----

QML-- Nonlinear- 0 0
Natural ----- 2-stage - T 0 .
Extended - 2-stae - 0 0

4.26 -FIML - Nonlinear -0 T(S, 3.6) 0(U)
OML-- Nonlinear -0 F (U, 3.6)0
Natural------- 2-stage - - T 0 ----- ---
Extended - 2-stage - 0 0 -- Consistent for un-

stable Gaussian.

QML - 3OLS 2-stage-_ T 0 .
4.35 ---------------- - FIML - Nonlinear- 0 0

OML Nonlinear--0 0
4.36 - . FI ML -- 3OLS 2-stage. _- T 0

QML- OLS 2-stage- T FRU, 3.6) 0

84-449 0-67-20



TABLE A

Period end Lost Obs. Samplo SWn. Temp. Stab. Temp. Stob.
Dopartmont and Agency No. of obs. (S M) Eqn. No. Coafficient Estimates R Dav. of Dtst d F-statistic Cat.

(S M)

TREASURY

Buroau of Accounts -1956-63
8

1949-63
14

Bureau of the Pubil Debt - 1955-63
9

1947-63
16

Bureau of Customs -1950-63
14

1950-63
13

Intornal Revenue Servie -1955-63
9

1955-63
9

Buroau of Narcots - 1952-63
12

1953-63
10

U.S. Secret Service - 1955-63
9

1947-63
16

Buroau of the Mint -........ 195643
8

1956-63
7

JUSTICE

30.30

30.81

47.75

48.00

64.78

66.00

486.00

513.00

4.580

4.580

7.060

7.435

6.480

6.680

3.1 0.986 0.999 0.20 2.50 12.70 US
(0. 003)

3.4 1.089 . O.9S 1.60 2.59 . US
(0.022)

3.1 0.994 0.982 0.26 3.05 14.23 US
(0.002)

3.4 0.997 0.837 3.77 2.39 0.19 S
(0.018)

3.1 0.987 0.998 0.55 1.99 . US
(0.003)

3.4 1.065 . 0.971 2.31 2.72 . .. . US
(0.014)

3.3 0.949 -0.613 0.995 6.1 2.44 3.79° US
(0.007) (0.052)

3.4 1.145 .0.894 1.0 2.14 4.01 US
(0.049)

3.1 1.000 1.000 . .. US*

3.4. 1.050 0.961 0.187 2.52 2.51 NS
(0.017)

3.3 0 sdL -0.153 0.998 0.092 1.68 3.15° US
(0.006) (0.083)

3.4 1.098 0.970 0.317 2.10 0.82 S
(0. 019)

3.3 0 984 -0.061 0.999 0.0C1 2.56 8.52° US
(0.004) (0.035)

3.6 1.905 ........ 0.884 0.532 2.20 3.72 US
(0.044)

Federal Bureau of investigation.- 194843 130.7 3.1 1. 000 .......... 1.000 0.45
16 (0.001)

1955-63 130.7 2.6 1. 060 .......... 0.973 4.23
8 (0. 014)

Immigration and Naturalization 1955-63 64.05 3.3 0.985 -0.112 0.999 0.47
Service. 9 (0. 003) (0.050)

1955-63 64.60 3.4 1 .075 0.955 2.66
8 (0.018)

Federal Prison System - . ...... 1956-63 56.06 3.3 0.925 -0.535 0.944 3.60
8 (0026) (0.145)

1947-63 57.20 3.4 (1. 152 (0----- 0. 864 6.92
16 (0.050)

2.00

2.56

1.75

1.76

1.86

2.00

0.05 VS

0.03 S

3. 79' US

4.01 US

0.71 NS

0.47 S

3.6 "operative" in early years.

No regular appropriation made
In 1949.

°3.1 statistic 3.1 "oparativa"
In early years.

*Relation exact coeff. shifts
0.001 up.

*3.1 statistic.
3.1 "operative" in early years.

03.1 statistic.

Recently relation is exact
Coeff. stationary but disturb-

ances decreasing var.

03.1 statistic.
3.1 "operative" in early years.

Comments



INTERIOR

South Eastern Power Admin ..... 1956-63
8

1959-63
4

South Western Power Admin ----- 1956-63
8

1955-63
8

Bonneville Power Admin -------- 1956-63
8

1953-63
10

Bureau of Land Management -- 1955-63
9

1955-63
8

Bureau of Indian Affairs - 1956-63
8

1954-63
9

Bureau of Reclamation ---------- 1955-63
9

1954-63
9

Geological Survey ... . 195-63
8

1955-63
8

Bureau of Mines - 1956-63
8

1955-63
8

National Park Service -1955-63
9

1947-63
16

Fish and Wilidife Service 1951-63
13

1955-63
8

Office of Territories - 1956-63
8

1954-63
9

0.800

0.800

8.660

8.660

42. 51

44.65

42.51

44.55

193.4

197.4

333. 7

344.0

56.10

59.90

36.59

37.49

117.3

123.3

68.00

64.65

20.37

25.48

3.1

3.6

3.1

3.6

3.1

3.4

3.2

3.4

3.3

3.4

3.1

3.4

3.3

3.4

3.3

3.4

3.3

3.4

3.1

3.4

3.1

3.6

0.999 ......
(0.002)
1.020 ------

(0. 021)
0.0999 ----------

(0. 005)
1.503 ...

(0.467)
0.973 .

(0.029)
0.956 ----------

(0.060)
0.961 -0.687

(0.018) (0.283)
1.177 .

(0.063)
1. 044 -0.443

(0.040) (0.314)
1.081 ........

(0.050)
0.957 .

(0.010)
1.143 ..--..

(0.049)
0.978 -0.355

(O 008) (0.119)
1.129 .- -

(0. 030)
0.936 -0.895

(0.017) (0.112)
1.154

(0.069)
1.032 -0.629

(0.044) (0.217)
1.089 .-- - - -

(0.063)
1.032.

(0.012)
1.246 .

(0.069)
0.908

(0. 035)
0.692 ..

(0.079)

1.000 0.007

0.577 0.033

1.000 0.051

0.322 2.405

0.919 2.64

0.871 7.10

0.988 1.42

0.853 4.41

0.947 13.7

0.908 16.0

0.992 7.9

0.868 32.1

0.996 0.99

0.955 3.17

0.974 1.52

0.838 5.17

0.942 9. 92

0.902 13.69

0.998 1.21

0.951 5.51

0.977 1.79

0.878 7.11

2.13

2.65

1.25

1.95

2.37

1.04*

2.83

1.54

2.17

1.78

1.96

3.17

2.79

2.23

2.11

2.47

2.30

1.83

3.04

2.45

1.31

0.67

100.14 US

6.78 US

2.71 NS

0.14 NS

2.46 NS

41.14 US

5.67 US
5.67
1.57 NS5

9.42 US

2.65 NS

5.32 US

0.12 NS

10.08 US

7.70 US

0.00* VS

0.14 S

0.11 SO

0.02 S

15.99 US

1.02 NS

1.57 NS

6.79 US

3.4 "operative" In early years.

'coeff. shifting up in '63.

3.3 "operative" in early years.

3.1 statistic.

3.6 "operative" In early years.

'3.1 statistic.
3.1 "operative" In early years.
Coeff. stationary but var. of

disturbances decreasing.
3.1 "operative" in early years.

'3.1 statistIc.



TABLE A-Continued

Period and Last ObsE Sample Std. T p Stab. Terp. Stab.
Department end Agency No. of Obs. ($ M) Eqn. No. Coefficient Estimates R Dev. of Dist. d F&statiti cat. Comments

(S M)

AGRICULTURE

Agricultural Research Sorvico....

Extension Service .- .- ..

Soil Conservation Service ...

Commodity Stabilization Sorvic.

Agricultural Conservation
Pregram.

Agricultural Marketing Service
Program.

Foreign Agricultural Service.---

Commodity Exchange Authority.

Rural Electrification Admin.
(costs).

R.E.A. (Costs and Loans) ...

Farmer's Home Admin. (costs).

1959-63
5

1947-63
16

1959-63
5

1955-63
a

1956-63
8

1958-63
5

1959-63
9

1947-63
16

1959-62
4

1955-63

1948-63
16

1961-63
2

1948-63
16

1947-61
14

1955-63
9

1955463
8

1956-63
8

1955-63
8

1955463
9

1947-63
16

1955463
9

1955463
8

212.7

207.4

75.35

72.41

188.5

188.3

473.1

447.5

256.5

258.5

271.2

273.4

20.90

25.84

1.022

1.022

10.02

10.32

491.0

490.3

34.58

35.00

3.1

3.4

3.1

3.4

3.3

3.4

3.3

3.4

3.1

3.5

3.3

3.5

3.1

3.4

3.1

3.6

3.3

3.4

3.2

3.4

3.3

3.4

1.0 9 .
(0.019)
1.085.

(0.025)
1.020 .

(0.010)
1.057 .

(0.022
1.031 -0. 30S

(.013) (0.201)
1.052 .

(0.023)
0.920 -0.420

(0.030) (0.0O6)
1.196......

(0.100)
0.997 .-- --

(0.002)
1.042 -0.624

(0.013) (0.332)
0.900 -0.490

(0.034) (0.146)
1.000 -1.019

(0.052) (0.250)
0.840 .

(0.022)
1.299 .-- - - -

(0.119)
1.001 .......

(0.001)
1.050 .....

(0.013)
0. 987 -0.268

(0.002) (0.173)
1.050 ........

(0.017)
1.372 -0.924

(0.112) (0.353)
0.893 .......

(0. 087)
0.996 -0.217

(0.004) (0.046)
1.058 ........

(0.013)

0.934

0.978

0.953

0.938

0.987

0.969

0.983

0.877

1.000

0.951

0.122

0.904

0.992

0.884

1.000

0.998

0.979

0.910

0. 851

0.481

0.997

0.954

23.36

11.6

1.53

3.76

6.7

7.37

32.1

91.4

0.92

7.8

18.9

24.4

0.75

1.02

0.003

0.004

0.20

0.428

64.9

100.0

0.33

1.05

1.35

1.63

1.56

1.65

1.90

1.92

3.09

1.0S

0. 869°

1.61

2.41

1.96

2.36

1. 11I

2.42

2.48

2.27

1.90

2.59

2.43

2.10

3.05

1.89 NS

0.16 VS

1.48 NS

1.27 NS

2.77° NS

1.13 NS

0.03 VS'

0.05 S
0. 56OOSOO

0.42 NS

0.75 S

..... ....... S

0.02 S

5.84 US

3.31 US

0. 74° S

9. 030 US

1.90 NS

4.33 US

0.00 VS

7.02° US

0.43 S

03.1 statIstic.

°3.1 "operative" in eary years
1st cefi. VS.

'Big cut In '63 removed.

°°Statlonary with '59 obs.
removed.

3.1 statistic.

*Lower Coeff. '58-'61. Big in-
crease '62 removed.

°3.4 statistic.

3.4 "operative" in early years.

03.2 statistic.

Very large disturbances.

03.1 statistic.

°Variance of residual greater In
early period.



F.H.A. (Costs and Loans).......

Federal Crop Insurance Corp.....

Forest Service..........

COMMERCE

Bureau of the Census .

Coast and Geodetic Survey..

Patent Office.

National Bureau of Standards ....

Weather Bureau..... . -

LABOR

Office of the Solicitor............

Bureau of Labor Standards ...

Bureau of Veterans' Reemploy-
ment Rights.

Bureau of Apprenticeship and
Training.

1957-63
7

1958-63
5

1956-63
7

1949-63
14

1955-63
9

1947-63
16

1956-63
8

1947-63
16

1955-63
9

1955-63
8

1948-63
16

1951-63
12

1948-63
16

1947-63
16

1948-63
16

1954-63
9

1955-63
9

1947-63
16

1956-63
8

1947-63
16

1956-63
7

1950-63
13

1958-63
4

1955-63
8

374.6

370.0

6.799

7. 500

223. 3

222.9

21.20

23.04

37.15

38.00

26.01

27.80

60. 00

68.10

114.8

121.5

4.261

4.293

3.244

3.356

0.633

0.633

5.026

5.026

3.3

3.4

3.3

3.4

3.3

3.4

1.144 -1.210
(O. 056) (0. 454)
0.930.

(0.045)
0.965 -0.806

(0.005) (0.078)
1.051

(O. 048)
1.087 -1. 348

(0. 039)
1.053 .

(0.025)

3.2 0.93 -0.098
3.2 (0.013) (0.067)
3.4 0.649 .

(0.243)

3.2 1.060 -0.526
(0. 050) (0. 354)

3.4 1.179 .
(0.082)

3.1 0.991
(0.011)

3.4 1.064 1.195
(0.017) (0.470)

3.1 0.883 ..
(0.010)

3.4 1.288 .
0.113

3.1 0.966.
(0.013)

3.4 1.308 .
(0.097)

3.3

3.4

3.1

3. 4

3.1

3.4

3.1

3.5

0.726

0.997

0.913

0.603

0.959

0.974

36.1

26.9

0. 088

1.164

15. 4

10.3

0.999 1.35

0.047 31.87

0.978

0.910

0.991

0.980

0.998

0.897

0.995

0. 944

1.021 0.278 0.988
(0.022) (0.192)
1.112 . 0.936

(0.041)
0.994 ........ 0.988

(O. 029)
1.143 . 0.899

(0. 086)
0.999 ........ 1.000

(0.001)
1.071 .......... 0.947

(0.032)
1.029 .---- 0.891

(0.028)
1.064 . -0.444 0.953

(0.017) (0.289)

0.25

4.07

0.77

1.17

1.19

10.16

2.6

13.2

0.173

0. 332

0.175

0.461

.00749

.005012

0.249

0.188

1.93

1.21

1.61

1. 45

2.19

2.55

2.97 NS

3.24 US

0.00 NS

0.00 VS

2.110 NS

0.17 S

3.1 "operative" in early years.

3.1 statistc.

3.1 statistic.

3.1 "operative" in early years.

0.86 14.91 US 'Census years '60-'61 excep-
tional.

2.08 0.91 S
Census years '50, '51, '60 +

'61 distorting.
Z. Z6

2.16

1.48

1.93

1.69

1. 48

2.00

1.20

2.23

2.73

2.10

2.48

2.40

2.50

2.71

2. 50

Z.27 rS

1. 82' NS

0.74 S

1.72 NS

0.02 VS

0.20 S

0.33 S

0.20 SO

5.15

0.05

5.21

0.24

0.00

7.38

0.32

*3.4 statistic.
3.6 "operative" in early years.

3.4 "oparative" in early years.
an0

'Variance of residuals greater
in early period.

US

S

US

S

VS*

US

US

NS

3.1 statistic.

'Variance of residuals greater
early period.



TABLE A-Continued

Period and Lost Obs. SamplStd. Tamp. Stab. Tomp. Stab.
Dopartment and Agency No. of Obs. ( M) Eqn. No. Coafficiant Estimates R Dov. of Dist, d F-statIstic CeL

(SPA)
Comments

LABOR-Continuad

Bureau of Employment Security-. 1948-61 130.4 3.3 0.939 -0.093
14 (0.011) (0.053)

1956-63 132.7 3.5 0.065 -0.893
7 (0.126) (0.371)

Bureau of Employee Compensa- 1962-63 65.92 3.1 0.989 ......
tUon. 2 (0.011)

1953-63 65.92 3.4 1.016 ....
10 (0.010)

Bureau of Labor Statistics - 1951-63 15.49 3.1 0.968 .........
13 (0.016)

1952-63 16.63 3.4 1.148
11 (0.025)

Women's Bureau - . ... 1951-63 0.893 3.3 0.960 -0.368
13 (0.018) 10.108

1952-63 1.035 3.4 1.152 ......
11 {0.095)

Wage and Hour Division -1955-63 17.72 3.1 -0.995 ------
80 (0.003)

1955-63 17.77 3.4 1.061 .

HEALTH, EDUCATION, AND (045
WELFARE

Public Health Service -.. 1955-63 1504 3.3 1.106 -0.768
9 (0.024) (0.143)

1947-63 1343 3.5 1.182 -0.854
16 (0.105) (0.496)

Social Security Administration.-. 1948-63 2623 3.2 0.978 -1. 180)
16 (0.016) (0. 580)

1947-63 2859 3.4 1.105 ......
16 (0.029)

Food and Drug Administration -- 1956-63 28.28 3.3 0.968 -0.316
8 (0.019) (0.127)

1955-63 28.40 3.4 1.257 ..-.-.
Office of Education - ~~8 (0.072~

Oc of Education ----------- . 1954463 658.9 3.2 1.052 -0. 533
9 (0.039) (0.343)

1947-63 597.6 3.4 1.101 (0-343)
16 (0.138)

Office of Vocatlonal Rehabilltation. 1956-63 102.9 3.3 0.986 -0.492
8 (0.009) (0.092)

195S-63 101.3 3.4 1.172 .(0. Q92)
7 (0.032)

0.995 12. 5

0. 533 130.0

1.000 1.03

0.998 1.73

0.989 0. 55

0.982 0.69

0.979 0.033

0.940 0.098

1.000 0.10

0.933 1.40

0.996 40

0.974 84

0.987 82

0.956 174

0.996 0.88

0.955 2.66

0.985 38. 4

0.777 116.6

0.997 1.8

0.974 5.2

1.31

1.90

2.00

2.18

1.73

1.66

2.23

1.02

2.32

2.10

2.41

1.44

1.95

2.86

1.94

2.61

2.28

2.89

2.42

2.92

0. 22°°S°

0.95 NS

4.95 US

9.34 US

49.92 US

16.98 US

1.69° NS

0.26° NMS

32.293 US

0.02 S0

6.20 US

0.23 NS

2.68 NS

0.19 S

0.20 S°

1.13 NS

0.61 S

0.22 S

0.72 S°

1. 14 NS

°statistic for '63 obs. Big grant
In '62.

00 3.1 statistic.

03.1 statstlc.

°'63 Increase masking earlier
shift.

*Big grant In '62 removed.

'Variance of residuals In early
period.

°3.1 statistic. 3.1 "operative"
in early years, Ist coeff.
stable.

3.1 statistic. 3.1 "operative" in
early years, let coeff. stable.



INDEPENDENTS

Federal Aviation Agency - ... 195543 766.9
8

196143 810.8
2

Civil Aeronautics Beard -195543 88.71
8

194743 94.49
16

National Labor Relations Board- 195642 19.99
7

195042 18.88
12

Army Corps of Engineers -195441 929.1
8

1954-61 930.3
7

Allirgy InfectIous Disease 1954-62 44. 000'
Acti ie.8

50. 063

Arthritis & Metabolic Disease 1954-1962 61. 200'
Activities.

8 70.812

General Research and Services... 195641 83.900'
6

1952-62 95.767
10

National Cancer Institute - 1952-1962 111. 00*

10 113.565

National Heart Institute. . 195242 85.9000

10 102.255

National Institute of Dental 195741 15.500'
Research. 4

195242 14.800
10

Neurology and Blindness Ac- 195442 56.600'

10 56.145

Mental Health Activities 1952 100.9000
1962

10 90.657

3.3

3.4

3.2

3.4

3.1

3.4

3.3

3.4

3.1

3.4

3.1

3.4

3.1

3.4

3.1

3.4

3.1

3.4

3.1

3.4

3.1

3.4

3.1

3.4

0.950 -0.205
(0.011) (0.078)

1.099 --- --
(0.020)
0.9 8 0.249

(0.009) (0.070)
1.151------

(0.142)
1.030 .-----

(0.040)
1.098 .-----

(0.027)
1.009 0.527

(0.010) (0.126)
1.081 .

(0.046)
1.097 .

(0.022)
1.312 .

(0. 050)
1.098 .

(0.025)
1.635 .

(0.116)
1.004.

(0.080)
1.206 .-- - - -

(0.040)
1.014 .

(0.017)
1.238 --------

(0.062)
1.106.

(0.027)
1.223 .

(0.067)
1.051 .

(0.058)
1.334 .

(0.061)
1.002 .

(0.016)
1.265 .

(0.035)
(0.033)

0.998 17.9

1.000 20.4

0.997 1.82

0.796 23.35

0.952 1.39

0.964 0.98

0.996 19.9

0.975 39. 5

0.988 2.417

0.996 1.457

0.988 3.334

0.995 2.164

0.964 29.313

0.945 4.846

0.986 6.106

0.996 3.227

0.981 6.457

0.992 3.577

0.946 4.064

0.975 1.285

0.985 3.741

0.999 1.349

0.982 7.368

0.993 4.757

2.31 15.26' US

2.00

'3.1 statistic.

2.70 0.02 S* "'3.1 "a erative" In early
years, st oefl. stable.

2.14 0.00D VS

2.17 1.61 NS

2.15 30.53 US

1.07 24.42 US '3.1 statistic

3.07 3.35 US

1.476 .'Congressional appropriation
for 1961.

1.752

1.237 'C-ongressional approprIation
far 1961.

1.762

1.659

1.052

1.685

2.604

1.008

1.573

0.621

1.104

1.378

1.385

1.398

1.414



TABLE B

Period Period
Department and Agency and No. Eqn. No. Coefficient Estimates R d and No. Eqn. No. Coefficient Estimates R d Comments

of Obs. of Obs.

TREASURY

Bureau of Accounts -1948-54
7

1947-48

Bureau of Public Debt -1948-53
6

1947-54
7

Bureau of Customs - 1948

1947-48
1

Internal Revenue Servico 1948-53
6

1947-53
6

Bureau of Narcotics -1948-50
3

1947-52
S

United States Secret Service - 1948-53
6

1947-54
7

Bureau of the Mint - 1948-54
7

1947-55
8

JUSTICE

Federal Bureau of Investigation- 1948-54
7

1947-54
7

Immigration and Naturalization 1948-53
Service. 6

1947-54
7

Federal Prison System 1948-53
7

1947-54
7

3.3

3.4

3.1

3.6

3.1

3.4

3.1

3.5

3.1

3.4

3.2

3.4

3.1

3.6

3.1

3.6

3.3

3.4

3.1

3.4

0.939 -0. 162 0.598 1.40 1956-63
(0. 015) (0.082) 8

1.822 . . .1949-63
14

0.965 0.984 1.36 1955-63
(0.009)
0.955 0.639 2.26 1955-63

(0.035) 8
0. 893 -1950-63

14
1.836 1950-63

13
0.959 0.980 1.69 1955-63

(0.016) 9
1.105 -0.811 0.901 2.48 1955-63

(0.041) (0.460) 9
0.999 1.000 2.79 1952-63

(0.002) 12
1. 131 0.923 2.27 1953-63

(0.032) 10
0.954 0.469 0.835 1.39 1955-63

(0.014) (0.117) 0.984 1.36 9
1.077 0.899 1.70 1955-63

(0.023) 8
0. 81 0.829 1.67 1956-63

(0.036) 8
0.923 0.419 2.45 1956-63

(0.067) 7

1.000
(0.004)
1.073

(0. 092)
0.961 0.376

(0 013) (0.202)
1.146

(0. 029)
0.968

(0.007)
1.074

(0. 019) .

1.000

0.828

0.983

0.975

0.987

0.905

3.1 0.986
(0.003)

3.4 1.089
(0.022)

3.1 0.994
(0.002)

3.4 1.013
(0.010)

3.1 0.987
(0. 003)

3.4 1.065
(0. 014)

3.3 0.949 -0.613
(0.007) (0.062)

3.4 1.145
(0.049)

3.1 1.000

3.4 1.050
(0.017)

3.3 .982 -0.153
(0.006) (0.083)

3.4 1.115 ----
(0.027)

3.3 0.964 0.061
(0.005) (0.035)

3.6 1.095
(0.044)

2.02 1956-63 3.1 1.000
8 (0. 000)

1.94 1955-63 3.6 1.060
8 (0.014)

2.57 1955-63 3.3 0.985 -0.112
9 (0.003) (0.050)

1.50 1955-63 3.4 1.075
8 (0.018)

2.55 1956-63 3.3 0.925 -0.535
8 (0.026) (0.145)

2.40 1955-63 3.4 1.160
8 (0.080)

0.999

0.966

0.982

0.527

0.998

0.971

0.995

0.894

1.000

0.961

0.998

0.942

0.999

0.884

1.000

0.973

0.999

0.955

0.944

0.629

2.50

2.59

3.05

3.32

1.99 No regular appropriation made
In 1949.

2.72

2.44

2.14

-------- 2nd period not run.

2.52

1.68

2.29

.58

2.20

2.20

2.56

1.75

1.76

1.86

2.00



INTERIOR

South Eastern Power Admin - 1951-55
5

1950-58
8

South Western Power Admin - 1948-54
7

1947-54

Bonneville Power Admin ........ 1948-54

1947-52

Bureau of Land Management. -- 1947-53
6

1947-54
7

Bureau of Indian Affairs - 1948-54

1947-53
6

Buroau of Reclamation 1947-53
6

1947-53
6

Geological Survey ............. .. 1948-54
7

1947-54
7

Bureau of Mines ............... 1948-54
7

1947-55
7

National Park Service -- 1948-53
6

1947-53
6

Fish and Wildlife Service -.-.- 1948-49
2

1947-54
7

Office of Territories ..........- . 1. I8-54
7

1947-53
6

3.3 0.245 0.166
(0. 053) (0. 098)

3.6 0.752
(0.256)

3.20 0. 707 0.373
(0. 106) (0.230)

3.4 0.800 ----
(0. 280)

3.1 0.866 ..-.
(0.050)..

3.5 1.695 0.676
(0.097) (0.293)

3.3 0.839 -0.342
(0.014) (0.081)

3.4 1.417 ......
(0.084)

3.3 0.832 -0.258
(0.034) (0.139)

3.4 1.321 .
(0.163

9.2 0.914 -0. 595
(0.027) (0.277)

3.6 0.982 ..
(0.132)

3.3 0.937 -0. 119
(0.024) (0.166)

3.5 1.328 -0. 582
(0.075) (0.316)

3.1 0.915 .....
(0. 039)

3.4 1.116.
(0.070)

3.2 0.995 -0.439
(0.045) (0.473)

3.4 1.028 .
(0 176)

3.1 0.728 .-.
(0.083)

3.4 1.086 .
(0.089)

3.1 0.775 .
(0.051)

3.6 1.175-
(0.179)

0.813 3.33 1956-63
8

0.456 1.57 1959-63
4

0.927 1.88 1956-63
8

0.105 1.70 1955-63
8

0.953 1.84 1956-63
8

0.991 1.86 1953-63
10

0.995 1.67 1955-63
9

0.923 3.52 1955-63
8

0.952 1.11 1956-63
8

0.617 2.72 1954-63
9

0.993 2.08 19554-63

9
0.981 1.78 1956-63
0.988 8
0.947 1.99 1955-63

8
0.859 1.69 1956-63

8
0.759 2.24 1955-63

8
0.979 4.37 1955-63

9
0.414 1.50 1954-63

9
1.000 1.98 1951-63

13
0. 441 1.87 1955-63

8
0.912 0. 90' 195663

8
0.788 1.73 1954-63

9

3.1 0.999 ...
(0. 002)

3.6 1.020
(0.021)

3.1 0.999 .......
(0. 005)

3.6 1.503 ....-.
3 (0.467)
3.1 0.973 .....

(0.029)
3.4 0.956 --------

(0. 060)
3.2 0.961 -0.687

(0.018) (0.283)
3.4 1.177 ..

(0.063)
3.3 1.044 -0.443

(0.040) (0.314)
3.4 1.081 .

(0.050)
3.1 0.957

(0. 010)
3.4 1.143.

(0.049)
3.3 0.978 -0.355

(0.008) (0.119)
3.4 1.129 ..

(0.030)
3.3 0.936 -0.895

(0.017) (0.112)
3.4 1.154 ....

(0.069)
3.3 1.032 -0.629

(0.044) (0.217)
3.4 1.092 - .-.-

(0.080)
3.1 1.032 .- ...

(0.012)
3.4 1.246 - ..

(0.069)
3.1 0.908 .

(0.035)
3.6 0.692 .

(0.079)

1. 000

0. 577

1.000

0.322

0.919

0.871

0.988

0.853

0.997

0.908

0.992

0.868

0.994

0.955

0.974

0.838

0.942

0.819

0.998

0.951

0.977

0.878

2.13

2.65

1.25 'Consistent Estimates.

1.95

2.37
*Coeff. shifting up 1963.

1. 040

2.83

1.54

2.17

1.78

1.96

3.17

2.79

2.23

2.11

2.47 Big Increase 1962.

2.30

1.84

3.04

2.45

1.31 *1953-54 cuts exceptional.

0.666

C4O
cW



TABLE B-Continuod

Period Period
Department and Agency and No. Eqn. No. Coefficient Estimates R d and No. Eqn. No. Coefficient Estimates R d Comments

of Obs. of Obs.

AGRICULTURE

Agrlcultural Research Sorvice ...

Estension Service--.

SoD Conservation Servio .

Commodity Stabilization Sorvice.

Agricultural Conservation Pro-
gram.

Agricultural Marketing Service. --

Foreign Agricultural Service.

Commodity Eachange Authority_

Rural Elcatrification Admin.
(costs).

R.E.A. (costs and loans) .

1948-57
10

1947-54
7

1948-57
10

1947-54
7

1948-54
7

1947-57
10

1948-57
6

1947-54
7

1948-57
10

1947-54
7

1948-54

1947-60
13

1948-54
7

1947-61
14

1948-53
6

1947-54
7

1948-54
7

1947-54
7

1948-53
6

1947-54
7

3.3 0.960 0.495
(0. 010) (0. 123)

3.4 1.083 .
(0.043)

3.1 1.003-
(. 010)

3.4 1009 ----
(0.005)

3.1 0.962 .
(0.026)

3.4 1.096 .
(0.035)

3.1 0.922 .
(0.022)

3.4 1.096-
(0.056)

3.1 0.970 .
(0.023)

3.6 0.966 .----
(0. 087)

3.3 1.023 -0.8S4
(0.020 (0.443)

3.5 (1.012 -0. 443
(0.026) (0.261)

3. 1 0.901 ----
(0.051)

3.4 1.299 .
(0.119)

3.3 0.966 -0.579
(0.020) (0.203)

3.4 1.083-
(0.043)

3.2 0.906 -0.643
(0.019) (0.378)

3.4 1.134 -(-3- )
(0.068)

3.1 0.958.
(0.098)

3.4 0.900.
(0. 176)

0.977

0.693

0.993

0.989

0.925

0.877

0.964

0.789

0.914

0.330

0.766

0.145

0.327

0.884

0.953

0.695

0.969

0.755

0.864

0.365

2.47

2.25

1.58

2.62

1.70

2.84

1.17

1.19

1.28

1.61

2.02

1.79

1.50

1.11

1.64

2.25

2.58

2.65

1.72

2.60

195943

5
1955-63

8
195943

a
195543

1959-63
0

1958-63

1959-63

195543

138

195942
40Q

1955-639

195643

1955-683
1955-638

1955-63

9

1955-63

3.1

3.4

3.1

3.4

3.3

3.4

3.3

3.4

3.1

3.5

3.3

3.4

3.1

3.4

3.1

3.6

3.3

3.4

3.2

3.4

1.039 .
(0.019)
1.085-

(0.036)
1.020 .

(0.010)
1.057 .

(0.022)
1.031 0.303

(0.013) (0.201)
1.052 .

(0. 023)
0.920 0.420

(0.030) (0. 0S)
1.203 .----

(0.150)
0.997 .

(0.002)
1.042 0.624

(0.013) (0.332)
0.927 -0. 503

(0.S87) (0.218)
1.657 .

(0.007)
0.839 .

(0.033)
1.626 .

1.001
(0.001)
1.050 .----

(0.013)
0.981 -0.268

(0.002) (0.173)
1.050 .

(0. 017)
1.372 -0.924

(0.112) (0.353)
0.902 ..

(0.090)

0.934

0.951

0.953

0.930

0.907

0.9839

0.983

0.746

1.000

0.951

0. 63

1.000

0.988

1. 00

0.91S

0.979

0.910

0.851

0.639

1.35

1.9o

1.96

1.65

1.50

1.92

3.09

1. 03S 
04-fold Increase '59.

0. 8S90 °'49 obs. exceptional.

1.61 **Big cut In '63 removed.

2.34

2.00

2.36

-....... Bi; Increase '62, lower coeff.
5V-61.

2.42 1948 obs. disturbing Ist period.

2.48

2.27

1.90

2.59

1.11

W



Farmer's Home Admin. (costs) ... 1948-53
6

1947-54
7

F.H.A. (costs and loans) --------- 1948-55
8

1947-57
10

Federal Crop Insurance Corp ----- 1950-55
6

1949-55
6

Forest Service ---------..... 1949-53
6

1947-54
7

3. 1 0.889 0.614 1.56 1955-63 3.3 0.994 -0.217
(0. 049) 9 (0.004) (0.046)

3.4 1.093 .0. 509 2.33 1955-63 3.4 1. 058 .
(0.058) 8 (0.013)

3.1 0.946 .. . 0.709 1. 16 1957-63 3.3 1.144 -1.210
(0. 0o7) 7 (0. 0 ,6) (0. 454)

3.4 1.048 - 0.731 2.02 1958463 3.4 0.930 .
(0. 048) 5 (0. 045)

3. 1 0.961 0.991 1.72 1957-63 3.3 0.965 -0.806
(0.017) 7 (0.005) (10.078)

3.4 1.0J3 ... 0.618 1.23 196-63 3.4 1. 05 .
(0.109) 7 (0.028)

3.3 0.921 0.352 0.801 1.96 1955-63 3.3 1.087 -1.348
(0.025) (0.223) 9 (0. 039) (0.447)

3.4 1.078 0.432 1.72 1955-63 3.4 1.0-0
(0.045) 8 (0.035)

0.997

0.954

0. 725

0.997

0.833

0.411

0.959

0.955

COMMERCE

Bureau of the Consus ........... 1948-54 3.3 0. 778 0.211 0.954 1. 36 1956-63 3.2 0.993 -0.098 0.999
7 (0.097) (0.126) 8 (0.013) (0.067)

1947-54 3.4 0.930 .-...--- -0.066 2.05 1955-63 3.6 0. 557 . .0.062
7 (0.464) 8 (0.321)

Coast and Goodotic Survoy ....... 1948-53 3.1 0.779 .... -0.294 2.53 1955-63 3.2 1.060 -0.526 0.978
6 (0.150) 9 (0.030) (0.354)

1947-54 3.5 1.080 1.022 0.811 2.17 1955463 3.4 1.179 -- ..- 0.910
7 (0.029) (0.077) 8 (0.082)

Potent Office ................... 1948-54 3.1 0.969 ........ 0.955 1.73 1956-63 3.1 0.994 ...... 0.989
7 (0.012) 8 (0.017)

1947-50 3.4 1. 181 . 0.998 1.23 1951-63 3.4 1.077 0.... 0.979
3 (0.065) 12 (0.020)

Nalonal Bureau ofStandards .... 1948-54 3.1 0.877 . .0.896 1.16 1956-63 3.1 0.883 ........ 0.998
7 (0.038) 8 (0.012)

1947-55 3.4 1.100 ..-.-.- 0.026 2. 31 1956-63 3.4 1.303 ....... 0.871
8 (0.127) 7 (0.181)

Woother Bureau a. . ........... 1948-52 0.941 -0. 592 . . ........ 1954-63 3. 1 0.969 0.995
5 3.3 (0.014), (0.304) 0.138 2.58 I10 (0.017)

1947-53 3.4 1.116 - -------- °0.942 0.662' 1954-63 3.4 1.308) 0.944
6 (0.022) (0.097)

LABOR

Office of the Solicitor ............ 1948-54
6

1947-56
9

.Bureau of Labor Standards .----- 1948-54
7

1947-54
7

2.10

3.05

1.93

1.21

1.61

1.95

2.19

2.80

0.86 Census rs. '50 '51, '60, '61
excep .lonal.

2.16

2.26 Cut In '52 (Korea)-causing
neg. cor.

2. 16

1.24

2.15

1.89

1.46 Coeffs. shifting '61-'63.

2.09

1.20 *Residuals AC dua to coaff.
shift-'48 and '49.

3.1 0.908 . ... 0.937 1.03' 1955-63 1.021 0.278 "48 obs. exceptional.
(0.043) 9 3.3 (0.022) (0. 192) 0.988 2.23

3.4 1.105 -- ..- 0.646 2.43 1957-63 3.4 1.101 ...... 0.917 3.20
(0.079) 6 (0.051)

3.1 0.764 -------- 0.441 0.89' 1956-63 3. 1 0.994 . ..0.988 2. 10 'Residuals AC duo to coflf.
(0.100) 8 (0.029) shift in '48 and '49.

3.4 1.314 0 0.610 0.80' 1955-63 3.4 1.132 0 0.838 2.70
(0.179) 8 (0.122)

IA



TABLE B-Continued

P&raod Period
Department and Agency anid No. Eqn. No. Coefficient Eatimatos It d and No. Eqn. No. Coefficient Estimates R d Comments

ofOhs. of Ohs.

LABOR-Continued

Bureau of Veterans' Reomploy- 1948-55
ment Ris. 7

1948-49

Bureau of Approntleeship and 1948-57
Trainin. 11

1947-54
7

Bureau of Employment Security- 194841
14

1947-55
a

Bureau of Employee Compensa- 1948-60
tio. 13

1947-52
5

Bureau of Labor Statistics .-. 194849
2

1947-51
4

Women's Bureau ............. 1948-49
2

1947-51
4

Wage and Hour Division - 1948-53
6

1947-54
7

0.900 -0.511 -Sl1956-63
3.3 (0.126) 10.045 0. an 2.28 7
3.4 ----- 1950-63

13
0.952 -0.315 . 1958-63

3.3 (0.011) (0.116) 0.96 4 .-24 4
3.4 1.118 . 0.587 1.07 195543

(0.051) 8
3.3 0.939 -0.093 0.995 1.31 1963

(0.011) (0.053) 1
3.6 1.126 . 0.880 1.95 1956-63

(0.096) 7
3.1 0.877 . 0.971 2.48 1962-63

(0.045) 2
3.4 1. 378 . 0.724 1. 55 1953-63

(0.186) 103.1 0.520 1.000 1.97 1951-63
(0.021) 13

3.4 1.502 ........ 0,947 1.77 1952-63
11

3.1 0.838 ------ 1.000 2.00 1951-63
(0.025) 13

3.4 1.237 .... 0.993 0.622 1952-63
(0.025) 11

3.1 0.904 ---- 0.984 1.94 1955-63
(0. 020) go

3.4 1.113 0.55.... 1. S 2.56 1955-63
(0. 122) 8

3.1 0.999 -------- 1.000 2.40
(0. 001)

3.4 1 071 . 0.947 2.50
(0. 032)

3.1 1.029 0.891 2.71
(0.028)
1.084 -0.444 0.953

3.5 (0.017) (0.289) 2.53
3.1 0. 9d3 - - - .... Big grant in 1962.

3.5 0.065 0.893 0.533 1.90
(0. 126) (0. 371)

3.1 0.989 1. 000 2.00 Big grant in 1981.
(0.011)

3.4 1.016 0.998 2.18
(0.018)

3.1 0.968 0.989 1.73
(0. 016)

3.4 1.148 . 0.982 1.66
(0.025)

3.3 0.900 0. 368 0.979 2.23 Coeffs. shifting '62 and '65.
(0.017) (0.018)

3.4 1.152 . 0.940 1.02
(0.066)

3.1 0.995 1. 000 2.32 'Big grant in 1962 removed.
(0. 003)

3.4 1.061 0.933 2.10
(0.045)

HLALTH, LEUCATIUO, AND
WELFARE

Public Health Service 1947-55 3.1 0.913 - 0.983 1.12 1955-63 3.3 1.106 -0.768 0.996 2.41
6 (0.031) 9 (0.024) 10.143

1947-54 3.4 1.132 - 0.769 1.25 1956-63 3.5 1.182 -0.854 0.974 1.95
7 (0.119) 8 (0.105) 10.496

Social Security Administration.---- 1948-54 3.1 0.959 .- 0.961 1.58 1956-63 3.2 0.978 -1. 180 0.987 1.95
7 (0.022) 8 (0. 016) (0. 580)

1947-54 3.4 1.141 ----- 0.821 2.34 1955463 3.4 1. 110 ..... 0.952 2.76
7 (0. 089) 8 (0. 030)

CA



Food and Drug Administratlofn -. 1948-54
7

1947-54
7

Office of Education - 1948-53
6

1947-54
7

Office of Vocational Rehabilitation. 1948-54
7

1947-55
8

3. 1 0.953 0.939 2.46 1956-63 3.3 0.988 -0.316 0.996
(0.012) 8 (0.019) (0. 127)

3.4 1.085 0.760 2.05 1955.63 3.4 1.257 0.955
(0.036) 8 (0.072)

3. 1 0.939 0.997 1.07 1955-63 3.2 1. 052 -0.533 0.985
(0.024) 9 (0. 039) (0.343)

3.4 0.920 0.524 2.16 1955-63 3.6 1.139 0.666
(0. 256) 8 (0.209)

3.1 0.936 0.763 2.11 1956-63 3.3 0.986 0.492 0.998
(0.022) 8 (0.009) (0.092)

3.4 1.085 . 0.424 0.543 1956-63 3.4 1.172 . 0.974
(0.063) 7 (0.032)

1.94

2.61

2.28 Cooffs. shifting Ist and last 4
years.

3.11

2.42

2.92 scoolfs. shifting '48-'49.

INDEPENDENTS

Federal Aviation Agency --------- 1948-54 3.1 0.760 -------- 0.619 1.43 1955-63 3.3 0.950 -0.205 0.998
7 (0.040 8 (0011) (0.078)

1947-60 3.4 1.377 . 0.931 2.40 1961-63 3.4 1.:099 -- - 1. 000
13 (0.072) 2 (0. 020)

Civil Aeronautics Board --------- 1948-54 3. 1 0.914 -------- 0.646 1.79 1955-63 3.(2 0.926 0.249 0.993
7 (0. 021) 8 (0.009) (0.070)

1947-54 3.4 1. 146 ........ 0.855 0.80' 1955-63 3.4 1.140 0.641
7 (0.039) 8 (0.124)

National Labor Relatlons Board.. 1948-54 3.1 0.912 ........ 0.562 1.42 1956-62 3.3 1.003 0.527 0.996
7 (0.053) 7 (0. 040) (0.126)

1947-49 3.4 1.919 1.000 1.98 1950-62 3.4 1.098 0.964
2 (0.036) 12 (0.027)

Army Corps of Engineers ........ 1947-52 3.1 0.866 .. . 0.975 2.94 195441 3.1 1.013 ...... 0.980
6 (0.023) 8 (0.019)

1946-53 3.4 1.226 ----- 0.858 1.33 1954461 3.4 1.081 ----- 0.975
7 (0.082) 7 (0.023)

2.31

2.00

2.70 extended procedure.

3.09 *estimates '48 exceptional.

2.17

2.15

1.49

3.07



314

NOTES

1. This research was sponsored by Resources for the Future. However,
only the authors are responsible for any opinions reported herein, any
errors, and the point of view of the paper. Although the authors are
jointly responsible for the main text of the paper, Dempster has pri-
mary responsibility for the appendix. The respective institutional af-
filiations of the authors are: Carnegie Institute of Technology, Univer-
sity of Oxford, and the University of California at Berkeley.

It should be noted that references are indicated by numbers enclosed by
brackets . Numbers within parentheses refer to both footnotes and
equations in the text, but equations generally are indicated by a number
with a decimal point.

2. The major studies in the economics literature are Burkhead [ 5 ] and
Smithies [28 ]. Neither of these authors use a quantitative approach.

3. This description is similar to that found in many texts in political
science. See, e.g., Burns and Peltason [ 6], pp. 709-15. An account
of the behavior of the various participants can be found in Wildavsky
[32 ], and Fenno [14] describes various aspects of the House Appropri-
ations Committee.

4. Departmental and agency personnel are "formally" required to support
the President's budget although it may differ from their requests to the
Bureau of the Budget.

5. See, for example, Wildavsky [32], pp. 18-30.

6. Wildavsky, [32], pp. 35-47.

7. Fenno [14], p. 312, for an account of the graphic terminology used by
committee members.

8. Wildavsky, [32], pp. 47-62.

9. Fenno [14], p. 312.

10. See Wildavsky, [32], pp. 44-45, for a specific instance of this.

11. Fenno [14], p. 3 12 .

12. This point is treated in more detail in Davis, Dempster and
Wildavsky [10].
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13. See, for example, Theil [29].

14. An obvious generalization of (3.2) is a higher order Markov scheme.
Such a rule is not discussed here since the empirical investigation
gave no evidence of such behavior.

15. See Wildavsky [32), pp. 31-2, for a brief discussion of the practice of
the agencies attempting to "come out even" on spending.

16. Other gaming strategies are easily proposed. Suppose, for example,
that a given agency believes that it knows the decision rule which
Congress uses in dealing with it, and that this decision rule can be
represented by one of (3.1-3.3) above. Presume, for reasons analo-
gous to those outlined for (3.3), that this agency desires to take into
account that (positive or negative) portion of the previous year's ap-
propriation yti1 which was not based on the previous year's request
xt-1. This consideration suggests

xt = P4 yt- 1 + P 5t -1 + Ct

as an agency decision rule where At-l_ is a dummy variable represent-
ing in year t-l the term not involving xt_, in one of (3.1-3.3) above.
If one believes that agency and Bureau. of the Budget personnel are suf-
ficiently well acquainted with the Senators and Congressmen to be able
to predict the value of the stochastic disturbance, then it becomes
reasonable to examine a decision rule of the form

xt =Yt-I +r I + + bt

where At is defined above. No evidence of either form of behaviors
was found among the agencies which were investigated.

17. As the authors, unfortunately, have learned through bitter experience.

18. A process is said to be unstable, evolutionary or explosive, if, heuris-
tically, the expectations of the successive values of the variables of the
process are increasing or decreasing without bound, i.e., the variables
of the process have an upward or downward trend. A rigorous defini-
tion for the model (4.1) below will be given in the appendix. Since we
are interested in structural parameter estimates in this study, the
usual methods of dealing with trend are not useful here.

19. See Wold and Jureen [34], and for a summary, Johnston [17], pp. 264-6.

20. See Koopmans [19], Wold [34], or Johnston 117]. It is assumed
throughout that the distribution functions of the disturbances are
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absolutely continuous.

21. In the sequel £ will denote summation over t from 1 to n unless there
is explicit notation to the contrary.

22. A Latin counterpart of a Greek letter will be used to denote both an
estimator of a parameter and a particular estimate in the sequel.

23. This is also the state of knowledge regarding other simultaneous esti-
mation techniques, such as two-stage least-squares, for unstable
processes. A survey of known results for these processes will be
included in a forthcoming paper on estimation by M. A. H. Dempster.

24. See for example, Neiswanger and Yancey [ 22] and Johnston [17],
Chapter 10, which report on Monte Carlo studies with Gaussian dis-
turbances.

25. See Anderson [ 2 ] where the general case of the reduced form of (4.1)
is studied.

26. Of course the only way to evaluate properly the relative merits of the
selection criterion proposed above and the criteria used in this paper
would be a Monte Carlo study of unstable processes following (4.1)
with normal and several other different distributions of the disturb-
ances. It should be stated that for the few agencies for which the first
method was applied to select the first (Congressional) equation of the
system, both methods led to the same decision.

27. These last two assumptions will be made throughout the remainder of
the paper. Our methods include a test of their validity. Were the
sample sizes large enough, a Kolmogorov-Smirnov test of the similar-
ity of the sample distributions of the residuals to the normal distribu-
tion might have been made.

28. This statistic is of course a multiple correlation coefficient for equa-
tions (3.2), (3.3) and (3.5).

29. Indeed, consider for example (3.1) in (4.14). Then at time t
=2 Ext)2/Q2 / - E2 (1c2y 2(x

Ro a o E(xt - E"( El (xt Ext)2 E ( -o(xt Ext)2 +12)

= [1+ c5j [a 0 (Et 2 - E xt)] I /2 1 as t a

since (as will be shown in the appendix) Ext2 - E2 xt- ewherev 1 is
the variance of X and E(-) denotes the expectation operator.
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30. See Theil [30), Section 6.2.4, pp. 213-214.

31. This statistic is known as the Durbin-Watson ratio and is a slight modi-
fication of an earlier statistic proposed by von Neumann [24] . See
Theil and Nagar [31] for references to the work of Durbin and Watson
and others. A description of the test may be found in Johnston [ 17),
p. 92.

32. This table was constructed from table 2 of [31] by linear extrapolation
of first differences, where A = 0.15 and AT = 0.015 for the one per-
cent level, and A = 0.15 and ET = 0.01 for the five percent level.

33. This table was constructed by subtracting the values in table 2 from 4.

34. Indeed, for (4.14) for example, the numerator of r is

t +Ityt_1(P,- bo) + (-o a0 ) xt- + ( %- ao) xtyt_(P 0- bo)]

while the denominator is

{[E n2 + 2jtxt(qO- ao) + (a@- ao)2 x 2]E[E 2 + 2 §tyt_1030- bo) +

(0O- b0) Yt -]}/.

By the methods of the appendix (since the OLS estimators of ao and b0
converge in probability to aO and Po), their probability limits may be
shown to be, respectively, a1 4 (= 0 under Ho) and ora 4 .

35. cf. Scheffe [27], Chapter 2.

36. One might, for example, after detecting a suspected structural param-
eter shift point, use the statistic I Iv vI l/ I I v2 j 12 - Fnk, n-k" where
the v's are the residuals of a regression run on the basis of
n' = min(n1 , n2 ) observations on either side of this point, to test

2 2 2 2
Ho: a 1 = a2 against HI: a71 < a2

37. It should be mentioned that the residual correlation test criterion and
the criterion of maximum sample correlation always agreed for the
data analyzed. When the residuals were "significantly" correlated
for an agency, (3.3) was the best specification by the latter criterion.
The d-statistic test criterion and the criterion of maximum sample
correlation agreed similarly, except for specifications for which an
inspection of the residual pattern indicated that a possible shift point
may have been overlooked.

38. On this point, and on the problem of the applicability of the models of

84-449 0-67-21
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mathematical statistics in general, the reader is referred to articles
by Berkson[ 4 ] and Hotelling [15 ]. In the former, an interesting
letter from Gauss to Bessel is cited in which the originator of the LS
procedure "specifically repudiated the principle of maximum likelihood
in favor of minimizing some function of the difference between estimate
and observation", p. 2. See also [8], where Chow has shown that for
any sample size the FIML estimators of the structural parameters of
models of the form (4.1) are generalized least-squares estimators in
that they minimize certain quadratic determinental functions of the
difference between estimate and observations.

39. Agency proposals to the Bureau of the Budget are not reported to the
public and could be obtained only for these eight sub-agencies.

40. There is, however, a problem caused by re-organizations which shift
projects from one agency to another. When this difficulty was en-
countered, the project was "artificially" assigned to only one of the
agencies and both requests and appropriations data were adjusted
accordingly.

41. In a few instances an inspection of the residuals indicated that a shift
point occurred so early or so late in the series that it was not possible
to compute a meaningful F -statistic. In these few cases the deviant
observations were dropped and the usual analysis performed on the
shortened time series.

42. A Latin counterpart of a Greek letter will be used to indicate an
estimate.

43. The apparent discrepancy between the latter part of Table 3 and Table I
is caused by the fact that for two agencies, the Bureau of the Census and
the Office of Education, although the Agency-Bureau-of-the-Budget de-
cision equations are temporally stable and best specified as (3.4), when
a shift point is forced, perhaps falsely, as was the case for Table B,
the criteria indicate (3.6) for the latter period. On the other hand, for
the Bureau of Public Debt the criteria indicate a change from (3.6) to
(3.4). The agency decision equation for the Commodity Exchange
Authority appeared to change from (3.4) to (3.6). These judgments
were made on the basis of an examination of the residuals. The Con-
gressional decision equation for the Civil Aeronautics Board appeared
to change from (3.1) to (3.2). The Congressional equation appeared to
change from (3.1) to (3.3) for the following agencies: Bureau of Mines,
National Park Service, Commodity Stabilization Service, Food and Drug
Administration, and the Office of Vocational Rehabilitation. These
judgments were made on the basis of the "significance" of the coeffi-
cient of the additional term as well as the usual selection criteria. The
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totals in parentheses in Table 5 exclude these agencies.

44. Some of the shift points appeared to occur so early in the series that
it was not possible to calculate a correlation coefficient.

45. For more on this point see Davis, Dempster, and Wildavsky [10 ].

46. This time series was taken from the Statistical Abstract of the United
States.

47. As an additional check, the model Yt/zt = Y2 + y3 t + twhere t is
the usual index of time, was fitted by OLS for selected agencies. Not
surprisingly, the results were in good agreement with those mentioned
above in the sense that the estimates of Y 3 were generally significantly
different from zero.

48. For descriptions of, and further references to other "rules of thumb"
decision rules in economics, see Cyert and March [ 9]

49. As suggested in section 4, a Monte Carlo investigation of the present
systems might be most useful in this regard.

50. Two dissertation studies of aspects of municipal and educational bud-
geting, involving heuristic computer simulations, are currently near -
ing completion at the Carnegie Institute of Technology.

51. The proofs will be given in a forthcoming paper, "Parameter Estima-
tion for Linear Unstable Processes with Discrete Time".

52. Regarding the existence of a bias in s2 (al), see Johnston [17], pp. 187-
192. The techniques of spectral analysis have also been used to derive
the consistency of certain corrections. However, stationarity, or at
least ergodicity, is usually assumed. The reader is referred to
Lyttkens [20] and a survey paper by Wold [33 ].
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There are striking regularities in the bud-
getary process. The evidence from over half of
the non-defense agencies indicates that the be-
havior of the budgetary process of the United
States government results in aggregate deci-
sions similar to those produced by a set of sim-
ple decision rules that are linear and temporally
stable. For the agencies considered, certain
equations are specified and compared with data
composed of agency requests (through the
Bureau of the Budget) and Congressional ap-
propriations from 1947 through 1963. The com-
parison indicates that these equations surr-
marize accurately aggregate outcomes of the
budgetary process for each agency.

In the first section of the paper we present an
analytic summary of the federal budgetary
process, and we explain why basic features of
the process lead us to believe that it can be rep-
resented by simple models which are stable
over periods of time, linear, and stochastic.' In
the second section we propose and discuss the
alternative specifications for the agency-Bud-
get Bureau and Congressional decision equa-
tions. The empirical results are presented in
section three. In section four we provide evi-

* The research was sponsored by Resources for
the Future. We received valuable criticism from
Rufus Browning, Sam Cohn, W. W. Cooper,
Richard Cyert, Nelson Polsby, Herbert Simon,
and Oliver Williamson, research assistance from
Rose Kelly, and editorial assistance from Jean
Zorn. Mrs. E. Belton undertook the laborious
task of compiling the raw data. We are grateful
to Resources for the Future and to our colleagues,
but the sole responsibility for what is said here
is our own.

I See the Appendix for explanations of terms
and concepts.

dence on deviant cases, discuss predictions, and
future work to explore some of the problems
indicated by this kind of analysis. An appendix
contains informal definitions and a discussion
of the statistical terminology used in the paper.

1. THE BUDGETARY PROCESS

Decisions depend upon calculation of which
alternatives to consider and to choose.' A major
clue toward understanding budgeting is the
extraordinary complexity of the calculations
involved. There are a huge number of items to
be considered, many of which are of consider-
able technical difficulty. There is, however,
little or no theory in most areas of policy which
would enable practitioners to predict the con-
sequences of alternative moves and the prob-
ability of their occurring. Nor has anyone
solved the imposing problem of the inter-per-
sonal comparison of utilities. Outside of the
political process, there is no agreed upon way of
comparing and evaluating the merits of differ-
ent programs for different people whose pre-
ferences vary in kind and in intensity.

Participants in budgeting deal with their
overwhelming burdens by adopting aids to
calculation. By far the most important aid to
calculation is the incremental method. Budgets
are almost never actively reviewed as a whole
in the sense of considering at once the value of
all existing programs as compared to all possi-
ble alternatives. Instead, this year's budget is

I The description which follows is taken from
Aaron Wildavsky, The Politics of the Budgetary
Process (Boston, 1964). Portions of the comments
on the House Appropriations Committee are from
Richard Fenno, "The House Appropriations
Committee as a Political System: The Problem of
Integration," this Ravinw, 56 (1962), 310-324.

323
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based on last year's budget, with special atten-
tion given to a narrow range of increases or de-
creases.

Ificremental calculations proceed from an
existing base. (By "base" we refer to common-
ly held expectations among participants in
budgeting that programs will be carried out at
close to the going level of expenditures.) The
widespread sharing of deeply held expectations
concerning the organization's base provides a
powerful (although informal) means of securing
stability.

The most effective coordinating mechanisms
in budgeting undoubtedly stem from the roles
adopted by the major participants. Roles (the
expectations of behavior attached to institu-
tional positions) are parts of the division of
labor. They are calculating mechanisms. In
American national government, the adminis-
trative agencies act as advocates of increased
expenditure, the Bureau of the Budget acts as
Presidential servant with a cutting bias,. the
House Appropriations Committee functions as
a guardian of the Treasury, and the Senate
Appropriations Committee as an appeals court
to which agencies carry their disagreements
with House action. The roles fit in with one an-
other and set up patterns of mutual expecta-
tions which markedly reduce the burden of
calculation for the participants. Since the
agencies can be depended upon to advance all
the programs for which there is prospect of sup-
port, the Budget Bureau and the Appropria-
tions Committees respectively can concentrate
on fitting them into the President's program or
paring them down.

Possessing the greatest expertise and the
largest numbers, working in the closest prox-
imity to their policy problems and clientele
groups, and desiring to expand their horizons,
administrative agencies generate action
through advocacy. But if they ask for amounts
much larger than the appropriating bodies be-
lieve reasonable, the agencies' credibility will
suffer a drastic decline. In such circumstances,
the reviewing organs are likely to cut deeply,
with the result that the agency gets much less
than it might have with a more moderate re-
quest. So the first guide for decision is: do not
come in too high. Yet the agencies must also
not come in too low, for the reviewing bodies
assume that if agency advocates do not ask for
funds they do not need them. Thus, the agency
decision rule might read: come in a little too
high (padding), but not too high (loss of con-
fidence).

Agencies engage in strategic planning to
secure these budgetary goals. Strategies are the
links between the goals of the agencies and
their perceptions of the kinds of actions which

will be effective in their political environment.
Budget officers in American national govern-
ment uniformly believe that being a good poli-
tician-cultivation of an active clientele, devel-
opment of confidence by other officials (partic-
ularly the appropriations subcommittees), and
skill in following strategies which exploit op-
portunities-is more important in obtaining
funds than demonstration of agency efficiency.

In deciding how much money to recommend
for specific purposes, the House Appropriations
Committee breaks down into largely autono-
mous subcommittees in which the norm of
reciprocity is carefully followed. Specialization
is carried further as subcommittee members
develop limited areas of competence and juris-
diction. Budgeting is both incremental and
fragmented as the subcommittees deal with
adjustments to the historical base of each
agency. Fragmentation and specialization are
increased through the appeals functions of the
Senate Appropriations Committee, which deals
with what has become (through House action)
a fragment of a fragment. With so many partici-
pants continually engaged in taking others
into account, a great many adjustments are
made in the light of what others are likely to
do.

This qualitative account of the budgetary
process contains clear indications of the kind of
quantitative models we wish to develop. It is
evident, for example, that decision-makers in
the budgetary process think in terms of per-
centages. Agencies talk of expanding their base
by a certain percentage. The Bureau of the
Budget is concerned about the growth rates for
certain agencies and programs. The House Ap-
propriations Committee deals with percentage
cuts, and the Senate Appropriations Commit-
tee with the question of whether or not to
restore percentage cuts. These considerations
suggest that the quantitative relationships
among the decisions of the participants in the
budget process are linear in form.

The attitudes and calculations of partici-
pants in budgeting seem stable over time. The
prominence of the agency's "base" is a sign of
stability. The roles of the major participants
are powerful, persistent, and strongly grounded
in the expectations of others as well as in the
internal requirements of the positions. Stabiltiy
is also suggested by the specialization that
occurs among the participants, the long service
of committee members, the adoption of incre-
mental practices such as comparisons with the
previous year, the fragmentation of appropria-
tions by program and item, the treatments of
appropriations as continuously variable sums
of money rather than as perpetual reconsidera-
tions of the worth of programs, and the practice
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of allowing past decisions to stand while coordi-
nating decision-making only if difficulties arise.
Since the budgetary process appears to be
stable over periods of time, it is reasonable to
estimate the relationships in budgeting on the
basis of time series data.

Special events that upset the apparent sta-
bility of the budgetary process can and do
occur. Occasionally, world events take an un-
expected turn, a new President occupies the
White House, some agencies act with excep-
tional zeal, others suffer drastic losses of con-
fidence on the part of the appropriations sub-
committees, and so on. It seems plausible to rep-
resent such transient events as random shocks
to an otherwise deterministic system. There-
fore, our model is stochastic rather than deter-
ministic.

The Politics of the Budgetary Process contains
a description of strategies which various partic-
ipants in budgeting use to further their aims.
Some of these strategies are quite complicated.
However, a large part of the process can be ex-
plained by some of the simpler strategies which
are based on the relationship between agency
requests for funds (through the Budget Bu-
reau) and Congressional appropriations. Be-
cause these figures are made public and are
known to all participants, because they are
directly perceived and communicated without
fear of information loss or bias, and because the
participants react to these figures, they are
ideal for feedback purposes. It is true that there
are other indicators-special events, crises,
technological developments, actions of clientele
groups-which are attended to by participants
in the budgetary process. But if these indi-
cators have impact, they must quickly be re-
flected in the formal feedback mechanisms-
the actions of departments, the Bureau of the
Budget, and Congress-to which they are di-
rected. Some of these indicators (see section iv)
are represented by the stochastic disturbances.
Furthermore, the formal indicators are more
precise, more simple, more available, more
easily interpreted than the others. They are,
therefore, likely to be used by participants in
the budgetary process year in and year out.
Present decisions are based largely on past ex-
perience, and this lore is encapsulated in the
amounts which the agencies receive as they go
through the steps in the budgetary cycle.

For all the reasons discussed in this section,
our models of the budgetary process are linear,
stable over periods of time, stochastic, and
strategic in character. They are "as if" models:
an excellent fit for a given model means only
that the actual behavior of the participants has
an effect equivalent to the equations of the
model. The models, taken as a whole, represent

a set of decision rules for Congress and the
agencies.

11. THE MODELS

In our models we aggregate elements of the
decision-making structure. The Budget Bureau
submissions for the agency are used instead of
separate figures for the two kinds of organiza-
tions. Similarly, at this stage in our analysis, we
use final Congressional appropriations instead
of separating out committee action, floor ac-
tion, conference committee recommendations,
and so on. We wish to emphasize that although
there may be some aggregation bias in the
estimation of the postulated structure of deci-
sion, this does not affect the linearity of the
aggregate relationships. If the decisions of an
agency and the Bureau of the Budget with re-
gard to that agency depend linearly upon the
same variable (as we hypothesize), then the
aggregated decision rule of the two, treated as a
single entity, will depend linearly upon that
variable. By a similar argument, the various
Congressional participants can be grouped to-
gether so that Congress can be regarded as a
single decision-making entity. While the aggre-
gating procedure may result in grouping posi-
tive and negative influences together, this
manifestly does not affect the legitimacy of the
procedure; linearity is maintained.'

Our models concern only the requests pre-
sented in the President's budget for an individ-
ual agency and the behavior of Congress as a
whole with regard to the agency's appropria-
tion. The models do not attempt to estimate
the complete decision-making structure for
each agency from bureau requests to depart-
ments to submission through the Budget Bu-
reau to possible final action in the Senate and
House. There are several reasons for remaining
content with the aggregated figures we use.
First, the number of possible decision rules
which must be considered grows rapidly as
each new participant is added. We would soon
be overwhelmed by the sheer number of rules
invoked. Second, there are genuine restrictions
placed on the number of structural parameters
we can estimate because (a) some data, such as
bureau requests to departments, are unavail-
able, and (b) only short time series are mean-
ingful for most agencies. It would make no
sense, for example, to go back in time beyond
the end of World War II when most domestic
activity was disrupted.'

a See H. Thiel, Linear Aggregation of Economic
Relations (Amsterdam, 1954).

' Our subsequent discussion of "shift" or
"break" points should also make clear that it is
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Sinec the agencies use various strategies and
Congress may respond to them in various ways,
we propose several alternative systems of equa-
tions. These equations represent alternative
decision rules which may be followed by Con-
gressional and agency-Budget Bureau partici-
pants in the budgetary process. One important
piece of data for agency-Budget Bureau per-
sonnel who are formulating appropriations re-
quests is the most recent Congrcssional appro-
priation. Thus, we make considerable use of the
concept "base," operationally defined as the
previous Congressional appropriation for an
agency, in formulating our decision rules. Since
the immediate past exercises such a heavy in-
fluence on budgetary outcomes, MXlarkov (si-
multaneous, difference) equ:itions are partic-
ularly useful. In these Markov processes, the
value of certain variables at one point in time
is dependent on their value at one or more im-
medliately previous periods as well as on the
particular circumstances of the time.

We postulate several decision rules for both
the agency-Budget Bureau requests and for
Congressional action on these requests. For
each series of requests or appropriations, we
select from the postulated decision rules that
rule which most closely represents the behavior
of the aggregated entities. We use the variables

ya the appropriation passed by Congress for
any given agency in the year t. Supple-
mental appropriations are not included in
the y1.

x, the appropriation requested by the Bureau
of the Budget for any given agency for the
year t. The z, constitutes the President's
budget request for an agency.

Wie will also introduce certain symbols repre-
senting random disturbances of each of the
postulated relationships. These symbols are
explained as they are introduced.

A. Equalionsfer Agency-Budget Bureau Deci-
sion Rules. The possibility that different
agencies use different strategies makes it neces-
sary to construct alternative equations repre-
senting these various strategies. Then, for each
agency in our sample, we use time series data to
select that equation which seems to describe
best the budgetary decisions of that agency. In
this section we present three simple models of
agency requests. The first states agency re-
quests as a function of the previous year's ap-
propriation. The second states requests as a
function of the previous appropriation as well
as a function of the differences between the

not realistic to expect meaningful time series of
great length to, be accumulated for most agencies
ii the United States government.

agency request and appropriation in the previ-
ots year. The third states requests as a func-
tion of the previous year's request. Iln all three
linear models provision is made for a random
variable to take into account the special cir-
cumstances of the time.

An agency, while convinced of the worth of
its programs, tends to be aware that extraor-
dinarily large or small requests are likely to be
viewed with suspicion by Congress; an agency
does not consider it desirable to make extraor-
dinary requests, which might precipitate un-
favorable Congressional reaction Thorefore,
the agency usually requests a precentage (gen-
er.lly greater than one hundred percent) of its
previous year's appropriation. This percentage
is not fixed: in the event of favorable circum-
stances, the request is a larger percentage uf the
previous year's appropriation than would
otherwise be the case; similarly, the percentage
might be reduced in the event of unfavorable
circumstances.

Decisions made in the manner described
above may be represented by a simple equa-
tion. If we take the average of the percentages
that are implicitly or explicitly used by budget
officers, then any request can be represented by
the sum of this average percentage of the previ-
ous year's appropriation plus the increment or
decrement due to the favorable or unfavorable
circumstances. Thus

(1) X, = 00I*1- + El

The agency request (through the Budget
Bureau) for a certain year is a fixed mean
percentage of the Congressional appropria-
tion for that agency in the previous year plus
a random variable (normally distributed
with mean zero and unknown but finite vari-
ance) for that year.

is an equation representing this type of be-
havior. The average or mean percentage is re-
presented by fO.. The increment or decrement
due to circumstances is represented by {,, a var-
iable which requires some special explanation.
It is difficult to predict what circumstances will
occur at what time to put an agency in a favor-
able or unfavorable position. Numerous events
could influence Congress's (and the public's)
perception of an agency and its programs-the
occurrence of a destructive hurricane in the
case of the Weather Bureau, the death by
cancer of a friend of an influential congressman,
in the case of the National I nstitutes of Health,
the hiring (or losing) of an especially effective
lobbyist by some interest group, the President's
becoming especially interested in a program of
some agency as Kcnnedly was in mental health,
and so on. (Of course, some of them may be
more or less "pre(lictable" at certain times to
an cxl)erienced observer, but this fact causes no
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difficulty here.) Following common statistical
practice we may represent the sum of the ef-
fects of all such events by a random variable
that is an increment or decrement to the usual
percentage of the previous year's appropria-
tion. In equation (1), then, Z, represents the
value which this random variable assumes in
year t.

We have chosen to view the special events of
each year for each agency as random phenom-
ena that are capable of being described by a
probability density or distribution. We assume
here that the random variable is normally dis-
tributed with mean zero and an unknown but
finite variance. Given this specification of the
random variable, the agency makes its budget-
ing decisions as if it were operating by the pos-
tulated decision rule given by equation (1).

An agency, although operating somewhat
like the organizations described by equation
(1), may wish to take into account an addition-
al strategic consideration: while this agency
makes a request which is roughly a fixed per-
centage of the previous year's appropriation,. it
also desires to smooth out its stream of appro-
priations by taking into account the difference
between its request and appropriation for the
previous year. If there were an unusually large
cut in the previous year's request, the agency
submits a "padded" estimate to make up for
the loss in expected funds; an unusual increase
is followed by a reduced estimate to avoid un-
spent appropriations. This behavior may be rep-
resented by equation or decision rule where

(2) zX = Ami-l + 05(yt-, - Xes-) + xs

The agency request (through the Budget
Bureau) for a certain year is a fixed mean
percentage of the Congressional appropria-
tion for that agency in the previous year plus
a fixed mnean percentage of the difference be-
tween the Congressional appropriation and
the agency request for the previous year plus
a stochastic disturbance.

Xs is a stochastic disturbance, which plays the
role described for the random variable in equa-
tion (1), the O's are variables reflecting the
aspects of the previous year's request and ap-
propriation that an agency takes into account:
0, represents the mean percentage of the previ-
ous year's request which is taken into account,
and 6, represents the mean percentage of the
difference between the previous year's appro-
priation and request (yoe-x,_,) which is taken
into account. Note that OS <0 is anticipated so
that a large cut will (in the absence of the
events represented by the stochastic distur-
bance) be followed by a padded estimate and
vice-versa.'

A Since some readers may not be familiar with

Finally, an agency (or the President through
the Bureau of the Budget), convinced of the
worth of its programs, may decide to make re-
quests without regard to previous Congression-
al action. This strategy appeals especially when
Congress has so much confidence in the agency
that it tends to give an appropriation which is
almost identical to the request. Aside from
special circumstances represented by stochastic
disturbances, the agency's request in any given
year tends to be approximately a fixed percent-
ago of its request for the previous year. This
behavior may be represented by
(3) Xs = PX8_1 + Pe

The agency request (through the Budget
Bureau) for a certain year is a fixed mean
percentage of the agency's request for the
previous year plus a random variable (sto-
chastic disturbance).

where p, is a stochastic disturbance and P, is
the average percentage. Note that if the agency
believes its programs to be worthy, Os> 1 is
expected.'

These three equations are not the only ones
which may be capable of representing the ac-
tual behavior of the combined budgeting deci-
sions of the agencies and the Bureau of the
Budget. However, they represent the agency-

the notation we are using, a brief explanation may
be in order. As a coefficient of the equation, P, is
an unknown number that must be estimated from
the data, and this coefficient multiplies another
number (y,_I-xz,_) that may be computed by
subtracting last year's request from last year's
appropriation. We want the equation to say that
the agency will try to counteract large changes in
their appropriations by changing their normal
requests in the next year. If the agency asks for
much more than it thinks it will get and its
request is cut, for example, the expression
(you- z-e,) will be a negative number written in
symbolic form as (yes -x.-,) <0. A rule of multi-
plication says that a negative number multiplied
by another negative number gives a positive num-
ber. If an agency pads its request, however, it
presumably follows a cut with a new request
which incorporates an additional amount to make
allowance for future cuts. In order to represent
this behavior, that is to come out with a positive
result incorporating the concept of padding, the
unknown coefficient OA must be negative (P, <0).

I The agency that favors its own programs
should increase its requests over time. In the
absence of the stochastic disturbance (when the
random variable is 0), the request in a given year
should be larger than the request in the previous
year so that z,>x,-,. Therefore, the unknown
coefficient P, must be larger than one (fi > 1) since
it multiplies last year's request.
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Buidget Bureau budgeting lmehavi 'r better than
all other hlecision rules we tried.'

B. L'quations for Congressional Decision
Roles. In considuering Congressional behavior,
we again postulate three decision equations
from which a selection must be made that best
represents the behavior of Congress in regard
to an agency's appropriations. Since Congress
may use various strategies in determining ap-
propriations for different agencies, different
Congressional decision equations may be
selected as best representing Congressional ap-
lpropriatioiss for each agency in our sample.
Our first model states Congressional appropria-
tions as a function of the agency's request
(through the Budget Bureau) to Congress.
'Ihe second states appropriations as a function
of the agency's request as well as a function of

I Other gaming strategies are easily proposed.
Suppose, for example, that a given agency be-
lieves that it knows the decision rule that Con-
gress uses iii dealing with it, and that this decision
rule can be represented by one of (4), (7), or
(8), above. Presume, for reasons analogous to
those outlined for (8), that this agency desires
to take into account that positive or negative
portion of the previous year's appropriation
ij/,- that was not based on the previous year's
request zxi,. This consideration suggests

X. = 04y- + 0iA-i + a,
as all agency decision rule where A,-, is a dummy
variable representing in year t -I the term not
iiivolving x1, in one uf (4), (7) or (8) above. If one
believes that agency and Bureau of the Budget
persolninel are sufficiently well acquaiiuted with the
senators and congressmen to be able to predict the
value of the current stochastic disturbance, then
it becomes reasonable to examine a decisioni rule
of the form

X, = 9s6Y-u + 0,A, + O,

where A, is defined as above. No evidence of either
form of behavior was found, however, among the
agencies that were investigated. We also esti-
mated the parameters of the third order auto-
regressive scheme for the requests of an individual
agency

x, = ,ifa-l + flsz, , + flioix, + T1

in an attempt to discover if naive models would fit
as well as those above. In no case did this occur
and generally the fits for this model were very
poor. A similar scheme was estimated for the
appropriations y, of an individual agency with
similar results with respect to qeuations (4), (7!
and (8) above. Since the "d" statistic suggests
that no higher order Markov process would be
successful, no other rules for agency behavior were
tried.

the deviations (rOin the iusim:l reliontlusipu he-
tween (xungruess aiid the age \v iii uhie pr rious
year. The third model st ates alrlpproprialioinl as
a function of that segment if the agen vy's re-
quest that is not part of its appruopriationii r re-
quest for the previous year. Random variable,
are included to take account of special eircum-
stances.

If Congress believes that an agencv's re-
quest, after passing through the hands of the
Budget Bureau, is a relatively stable index of
the funds needed by the agency to carry out its
programs, Congress responds by appropriating
a relatively fixed percentage of the agenry's re-
quest. The term "relatively fixed" is used be-
cause Congress is likely to alter this percentage
somewhat from year to year because of special
events and circumstances relevant to particular
years. As in the case of agency requests, these
special circumstances may be viewed as randoiu
phenomena. One can view this behavior as if it
were the result of Congress' apirolpriating a
fixed mean percentage of the agency requests;
adding to the amount so derived a sum repre-
sented by a random variable. One may repre-
sent this behavior as if Congress were following
the decision rule

(4) y, = axr, + a>,
The Congressional appropriation afor ali
agency in a certain year is a fixed ineai per-
centage of the agency's request in that year
plus a stochastic disturbance.

where ao represents the fixed average percen-
tage and n, represents the stochastic distur-
bance.

Although Congress usually grantes an agency
a fixed percentage of its request, this request
sometimes represents an extension of the
agency's programs above (or below) the size
desired by Congress. This can occur when the
agency and the Bureau of the Budget follow
Presidential aims differing from those of Con-
gress, or when Congress suspects that the
agency is padding the current year's request. Iii
such a situation Congress usually appropriates
a sum different from the usual percentage. If e,
represents the mean of the usual percentages,
this behavior can be represented by equation or
decision rule

(5) y, = az, + D,

where v, is a stochastic disturbance represent-
ing that part of the appropriations attributable
to the special circumstances that cause Con-
gress to deviate from a relatively fixed percent-
age. Therefore, when agency aims and Con-
gressional desires markedly differ from usual
(so that Congress may be said to depart from
its usual rule) the stochastic disturbance takes
on an unusually large positive or negative
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value. In order to distingush this case from the
previous one, more must be specified about the
stochastic disturbance v,. In a year following
one in which agency aims and Congressional
desires markedly differed, the agency makes a
request closer to Congressional desires, and/or
Congress shifts its desires eloser to those of the
agency (or the President). In the year after a
deviation, then, assume that Congress will tend
to make allowances to normalize the situation.
Such behavior can be represented by having
the stochastic disturbance v, generated in ac-
cordance with a first order Mfarkov scheme.
The stochastic component in v, is itself deter-
mined by a relation
(6) v, = a,s,., + es
where e, is a random variable. The symbol r,
therefore stands for the stochastic disturbance
in the previous year (v,,) as well as the new
stochastic disturbance for the year involved
(e,). Substituting (6) into (5) gives
(7) ye = aez, + aevi, + et

The Congressional appropriation for as
agency is a fixed mean percentage of the
agency's request for that year plus a sto-
ehastic disturbance representing a deviation

from the usual relationship between Congress
and the agency in the previous year plus a
random variable for the current year.

as a complete description of a second Congress-
ional decision rule. If Congress never makes
complete allowance for an initial "deviation,"
then -I <as<l is to be expected.

To complete the description of this second
Congressional decision rule, we will suppose
O<as<l. Then, granted a deviation from its
usual percentage, Congress tends to decrease
subsequent deviations by moving steadily back
toward its usual percentage (except for the un-
foreseeable events or special circumstances
whose effects are represented by the random
variable e,). For example, if in a particular
year v,-. >0, and if in the following year there
are no special circumstances so that t, =0, then
v4=atve <v,_,. The deviation in year I is
smaller than the deviation in year t-1. How-
ever, if -1 <a,<0. after an initial deviation,
Congress tends to move back to its usual rule
(apart from the disturbances represented by
the random variable e4) by making successively
smaller deviations which differ in sign. For ex-
ample, if v,-. >0, then apart from the distur-
bance e, it is clear that v,=aev,._, <0, since
a,<0. Finally, if a,=0, decision rule (7) is the
same as the previous rule (4).

The specialization inherent in the appropria-
tions process allows some members of Congress
to have an intimate knowledge of the budget-
ary processes of the agencies and the Budget
Bureau. Thus, Congress might consider that

part of the agency's request (z,) which is not
based on the previous year's appropriation h r
request. This occurs when Congress believe;
that this positive or negative remainder repre-
sents padding or when it desires to smiooth out
the agency's rate of growt h. If C ongr cs knows
the decision rule that an agency u-es to furinu-
late its budgetary request, we can let A, repre-
sent a dummy variable definedl as XA =, if the
agency uses decision rule (I); A1=i(y-I
-x,-,)+x, if the agency uses decision rule (2);
and, X,=p, if the agency uses decision rule (3).
Suppose that Congress appropriates, on the
average, an amount which is a relatively fixed
percentage of the agency's request plus a per-
centage of this (positive or negative) remainder
X,. This behavior can be represented by the "as
if" decision rule
(8) y, = asr, + aed, + Pt

The Congressional appropriation for an
agency is a fixed mean percentage of the
agency's request for a certain year plus a
fixed mean percentage of a dummy variable
which represents that part of the agency's re-
qulest for the year at issue which is nut part
of the appropriation or request of the previ-
ous year phls a random variable representing
the part of the appropriation attributable to
the special circumstances of the year.

where v4 is a stochastic disturbance whose value
in any particular year represents the part of the
appropriation attributable to the agency's
special circumstances of the year. One might
expect that Congress takes only "partial" ac-
count of the remainder represented by At, so 0
<a4 <1.

III. EMPIRICAL RESULTS

Times series data for the period 1947-1963
were studied for fifty-six non-defense agencies
of the United States Government. The requests
(z,) of these agencies were taken to be the
amounts presented to Congress in the Presi-
dent's budget. For eight sub-agencies from the
National Institutes of Health, data for a
shorter period of time were considered, and the
requests (x,) of these eight sub-agencies were
taken to be their proposals to the Bureau of the
Budget.8 In all instances the Congressional de-
cision variable (y,) was taken to be the final ap-
propriation before any supplemental additions.
The total appropriations (without supple-
ments) of the agencies studied amounted to
approximately twenty-seven percent of the
non-defense budget in 1963. Over one-half of all
non-defense agencies were investigated; the
major omissions being the Post Office and many
independent agencies. A minimum of three

I Agency proposals to the Bureau of the Budget
are not reported to the public and could be ob-
tained only for these eight sub-agencies.
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agencies was examined from each of the Trea-
sury, Justice, Interior, Agriculture, Commerce,
Labor, and Health, Education and Welfare
Departments.9

If the agency-Budget Bureau disturbance is
independent of Congressional disturbances
the use of ordinary least squares (OLS) to esti-
mate most of the possible combinations of the
proposed decision equations is justified. OLS is
identical to the simultaneous full information
maximum likelihood (FIML) technique for
most of the present systems. This is not so,
however, for some systems of equations be-
cause of the presence of an auto-correlated dis-
turbance in one equation of the two and the
consequent non-linearity of the estimating
equations. In equation (6) the stochastic dis-
turbance for year t is a function of the value of
the disturbance in the previous year. In a sys-
tem of equations in which auto-correlation
occurs in the first equation, an appropriate

I Three interrelated difficulties arise in the
analysis of the time series data x,, yi, for an agency.
The first problem is the choice of a technique for
estimating the parameters of the alternate
schemes in sonse optimal fashion. Given these
estimates and their associated statistics, the sec-
ond problem is the choice of criteria for selecting
the model best specifying the system underlying
the data. Finally, one is faced with the problem of
examining the variability of the underlying pa-
rameters of the best specification. We believe that
our solution to these problems, while far from
optimal, is satisfactory given the present state of
econometric knowledge. See our presentation in
"On the Process of Budgeting: An Empirical
Study of Congressional Appropriations," by
Otto Davis, M. A. H. Dempster, and Aaron
Wildavsky, to appear in Gordon Tullock (ed.),
Papers on Non-Market Decision Making, Thomas
Jefferson Center, University of Virginia. See
especially section 4 and the appendix by Demp-
ster, which contains discussions and derivations of
estimation procedures, selection criteria and test
statistics for the processes in Section II of this
paper.

'0 We make the assumption that these two
disturbances are independent throughout the
paper. Notice, however, that dependence between
the disturbances explicitly enters decision equa-
tion (8) of section II and those of footnote 7. For
these equations, the assumption refers to the
disturbance of the current year. That is, we allow
the possibility that special circumstances may
affect a single participant (Bureau of the Budget
or Congress) as well as both. When the latter case
occurred, our selection criteria resulted in the
choice of equation (8) as best specifying Congres-
sional behavior.

procedure is to use OLS to estimate the alter-
native proposals for the other equation, decide
by the selection criteria which best specifies the
data, use the knowledge of this structure to
estimate the first equation, and then decide,
through use of appropriate criteria, which ver-
sion of the first equation best specifies the data.

The principal selection criterion we used
is that of maximum correlation coefficient (R).
For a given dependent variable this criterion
leads one to select from alternative specifications
of the explanatory variables, that specification
which leads to the highest sample correlation
coefficient. The estimations of the alternative
specifications must, of course, be made from
the same data.' The second criterion in-
volves the use of the d-statistic test for
serial correlation of the estimated residuals
of a single equation." This statistic tests the

itll hypothesis of residual independence
against the alternative of serial correlation. We
used the significance points for the d-statistic of
'T'heil and Nagar." When the d-statistic was
found to be significant in fitting the Congres-
sional decision equation (4) to an agency's data,
it was always found that equation (7) best spec-
ified Congressional behavior with respect to
the appropriations of that agency in the sense
of yielding the maximum correlation coeffi-
cient. A third criterion is based on a test of the
significance of the sample correlation between
the residuals of (4) and the estimated X, of the
equation selected previously for a given agency.
David's significance points for this statistic
were used to make a two-tailed test at the five
percent level of the null hypothesis that the
residuals are uncorrelated.t4 When significant

11 We are estimating the unknown values of the
coefficients (or parameters) of regression equa-
tions for each agency. All of our estimators are
biased. We use biased estimators for the simple
reason that no unbiased estimators are known.
The property of consistency is at least a small
comfort. All of our estimators are consistent. It
might be noted that all unbiased estimators are
consistent, but not all consistent estimators are
unbiased.

1x This statistic is known as the Durbin-Watson
ratio. A description of the test may be found in
J. Johnston, Econometric Methods (New York,
1963X, p. 92.

Is H. Theil and A. L. Nagar, "Testing the Inde-
pendence of Regressional Disturbances," Journal
of the American Statistical Association, 56 (1961),
793-806. These significance points were used to
construct further significance points when neces-
sary. See Davis, Dempster and Wildavsky, op. cit.

"The test is described itl T. W. Anderson, An
Introduction to Muttivariate Analysis (New York,
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1 '13Li 1. BEST SPECIFICATIONS FOR EACH AGENCY ARE HIGH

Frequencies of Correlation Coefficients

1 -. 995 - .99 - .98 - .97- .96 - .95 - .94- .93 - .90 - .S5 - 0

Congressional 28 3 15 5 l 3 4 1 3 3

Agency-Bureau 8 2 2 9 4 3 4 3 5 11 10

correlation occurred, it was always found that
Congressional decision equation (8), in which a
function of the deviation from the usual re-
lationship between request and the previous
year's appropriation enters explicitly. best
specified appropriation behavior with respect
to the agency in question.

The statistical procedures were programmed
for the Carnegie Institute of Technology's
Control Data 0-21 electronic computer in the
20-Gate algebraic compiling language. The
selection among alternate specifications accord-
ing to the criteria established was not done
automatically; otherwise all computations
were performed by machine. Since the results
for each agency are described in detail else-
where," and a full rendition would double the
length of the paper, we must restrict ourselves
to summary statements.

The empirical results support the hypothesis
that, up to a random error of reasonable magni-
tude, the budgetary process of the United
States government is equivalent to a set of
temporally stable linear decision rules. Esti-
mated correlation coefficients for the best
specifications of each agency are generally
high. Although the calculated values of the
multiple correlation coefficients (R's) tend to
run higher in time series than in cross-sectional
analysis, the results are good. We leave little of
the variance statistically unexplained. More-
over the estimated standard deviations of the
coefficients are usually, much smaller than one-
half of the size of the estimated coefficients, a
related indication of good results. Table I pre-
sents the frequencies of the correlation co-
efficients.

The fits between the decision rules and the
time series data for the Congressional decision
equations are, in general, better than those for
the agency-Bureau of the Budget equations.
Of the 04 agencies and sub-agencies studied,
there are only 14 instances in which the corre-
lation coefficient for the agency (or sub-agency)
equation was higher than the one for the corre-

1958) pp. 69-71. See Dempster's appendix to
Davis, Dempster, and Wildavsky, op. cit., for
some justification of the use of the test.

15 See Davis, Dempster, and Wildavsky, op. cia.

sponding Congressional equation. We specu-
late that the estimated variances of the dis-
turbances of the agency-Budget Bureau
decision rules are usually larger because the
agencies are closer than Congress to the actual
sources that seek to add new programs or ex-
pand old ones.

Table 2 presents a summary of the combina-
tions of the Agency-Bureau of the Budget and
Congressional decision equations. For those
agencies studied, the most popular combina-
tions of behavior are the simple ones repre-
sented by equations (4) and (1) respectively.
When Congress uses a sophisticated "gaining"
strategy such as (7) or (8), the corresponding
agency-Bureau of the Budget decision equation
is the relatively simple (1). And, when Con-
gress grants exactly or almost exactly the
amount requested by an agency, the agency
tends to use decision equation (3).

Our discussion thus far has assumed fixed
values for the coefficients (parameters) of the
equations we are using to explain the behavior
underlying the budgetary process. In the light
of the many important events occurring in the
period from 1946 to 1963, however, it seems
reasonable to suppose that the appropriations
structure of many government agencies was
altered. If this is correct, the coefficients of the
equations-literally, in this context, the values
represented by the on-the-average percentages
requested by the agencies and granted by
Congress-should change from one period of
time to the next. The equations would then be
temporally stable for a period, but not forever.

TABLE 2. BUDGETARY BEHAVIOR IS SIMPLE

Summary of Decision Equations

Agency-Budget Bureau 1 2 3

4 28' 2 5

Congress 7 7 0 0

8 20 3 _

* including eight sub-agencies from the National
Institutes of Health
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The year when the coefficient of an equation
changes from one value to another is termed
the "shift point". The time series we are using
are so short that it is possible to find only one
meaningful shift point in each of the two equa-
tions that describe the budget request and
appropriation best fitting an agency. We,
therefore, broke each time series into two parts
and used Chow's F-statistic' to determine
temporal stability by testing the null hypothe-
sis that the underlying coefficients did not shift
(against all alternatives) for the individual
equations. We used four categories for the co-
efficients of a decision equation defined as
follows:

Temporally very stable: The F-statistic is small
and the coefficients estimated from the first
and last parts of the series are virtually the
same.

Temporally stable: The F-statistic is small, but
the coefficients estimated from the first and
last parts of the series appear to be different.

Not temporally stable: The F-statistic is large
but not significant at the ten percent level
and the coefficients estimated from the first
and last parts of series appear to be different.

Temporally unstable: The F-statistic is sig-
nificant at the ten percent level.

Of the Congressional decision equations, six
were temporally very stable, 12 were tem-
porally stable, 12 were not temporally stable,
and 28 were temporally unstable. Of the
agency-Bureau of the Budget decision equa-
tions, four were temporally very stable, 18
were temporally stable, 18 were not temporally
stable, and 18 were temporally unstable.'
Since a substantial majority of cases fall into
the not temporally stable and temporally
unstable categories, it is evident that while the
process is temporally stable for short periods, it
may not be stable for the whole period.

Table 3 presents a summary of the combina-
tions of the agency-Bureau of the Budget and
Congressional decision equations when each
series is broken into two parts. These specifica-
tions are referred to as "first period" and "see-

16 G. C. Chow, "Tests of Equality between Sets
of Coefficients in Two Linear Regressions," Econ-
oinetrica, 28 (1960), 591-605, and the appendix
to Davis, Dempster, and Wildavsky, op. cit.

1' In a few instances an inspection of the resid-
uals indicated that a shift point occurred so early
or so late in the series that it was not possible to
compute a meaningful stationarity F-Statistic. In
these few cases the deviant observations were
dropped and the usual analysis performed on the
shortened time series. Thus we "forced" a break in
every case in order to perform subsequent opera-
tions.

TABLE 3. CONGRESSIONAL BEHAVIOR TENDS TO

BECOME MOIRE SOPIIISTICATED

First Period Decision Equations

_ I 1 2 -3

4 35 l 3 5

7 4 0 l

S 13 2 2

Second Period Decision Equations

1 2 3

4 28 3 1 4

7 5 0 2

8 22 I I

ond period" for all agencies even though the
years at which the time series were broken vary.
While the most frequent combinations of be-
havior are the simple ones represented by
equations (4) and (1) respectively, there is a
marked tendency for Congressional behavior
to become more sophisticated: the incidence of
the gaming behavior represented by equation
(8) increases over time.'

The budgetary process seems to become more
linear over time in the sense that the impor-
tance of the "special circumstances" appears
to diminish. Table 4 presents frequencies of
the correlation coefficients for the first and
second periods. Although there is a different
number of correlation coefficients in each
period (111 in the first period and 114 in the
second)'" Table 4 shows clearly that fits are
better for the second period, which is sufficient
evidence of increasing linear tendencies. To
us it seems reasonable to expect an increasing
use of simplifying rules of thumb as the budget
grows in size and the pressure of time on
key decision makers increases. Yet this is

's The apparent discrepancy between the latter
part of Table 3 and Table 1 is caused by the fact
that for two agencies, the Bureau of the Census
and the Office of Education, although the Agency-
Bureau of the Budget decision equations are
temporally stable and best specified as (1), when a
shift point is forced, the criteria indicate (3) for
the latter period.

19 Some of the shift poin1ts appeared to occur so
early in the series that it was not possible to calcu-
late a correlation coefficient.
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TABLE 4. TIlE BUDGETARY PROCESS IS BECOMING MORE LINEAR

Frequencies of Correlation Coefficients

1 -. 995 - .99 - .98 - .97 - .96 - .94 - .92 - .90 - .80 - .60 - 0

First Period 11 4 10 7 1 9 8 4 16 21 21

Second Period 33 1 12 11 4 19 3 5 14 5 6

TABLE 5. LIKELY SHIFT POINTS ARE CONCENTRATED IN THE FIRST YEARS

OF THE EISENIHOWER ADMINISTRATION

Frequencies of Shift Points

Year 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 T

Congressional 0 2 3 1 0 1 17 16 1 1 3 0 0 1 0 46 (40)

Agency-Bureau 0 2 4 0 2 3 15 13 3 0 2 1 0 2 1 37 (30)

only one of a number of possible explanations.
For example, the data are not deflated for
changes in the price level during the early
years. Since there were larger increases in the
price level during the early years, this might
help explain why the fits are better during the
second period.

When only one shift point is presumed, most
shifts are discovered during the first two bud-
gets of the Eisenhower Administration (1954-
1955). Table 5 presents, for both Congressional
and Agency-Budget Bureau decision equations,
frequencies of the shift points for (a) those
equations whose coefficients are in the not
temporally stable or temporally un-stable
categories and (b) those agencies for which the
decision rules of the participants appeared to
change. While it is certainly possible that shift
points do not occur as dramatically and as
sharply as shown here, and that it may take
several years for actual behavior to change
noticeably, Table 5 nevertheless makes it clear
that likely shifts are concentrated in the first
period of the Eisenhower administration.

We said, in Section II, that we expected in
fiI, and 0,i, to be greater than one, and f2 to be
negative. In 56 instances this expectation is
satisfied, but eight exceptions were noted. In
the two cases where the estimated ft. <I, ex-
planations are immediately available. First,
the fit for the Bureau of Employment Security
is not good. Second, the Office of Territories
evidences most un-Parkinsonian behavior: its
activities decline with a decrease in the number
of territories. In the six other exceptions, the
estimated coefficient is #. <I. For three of
these, Congress tends to appropriate an
amount greater than the request, and two of

the three represent an interesting phenomenon.
When those parts of requests and appropri-
ations directly related to loans are omitted
from the data for both the Rural Electrifica-
tion Administration and the Federal Housing
Administration, the estimated coefficients are
of the magnitudes expected with Oo >1 and
a <1. However, when the data relating to
loans are included, then flo<1 and aO>l. Ap-
parently, Congress favors the loan programs
more than do the agencies or the Budget
Bureau.

As a rule, the d-statistics resulting from
fitting the best specifications were not signifi-
cant. It would thus appear that all major
underlying trended variables (with the possible
exception of variables with the same trend)
have been accounted for by these specifica-
tions. When an exception to this rule did exist,
the authors made a careful examination of the
residuals in an effort to determine the reason
for such a situation. It appeared that in most
of these instances the cause was either (a) that
the coefficients shifted slowly over several
years and not abruptly at one point in time, or
(b) that restricting the search to only one shift
point left undetected an additional shift either
very early or very late in the series.

In an attempt to unmask the trended vari-
able most likely (in our opinion) to have been
ignored, and to cast some light upon the notion
of "fair share," final appropriations yI for each
agency were regressed on total non-defense
appropriations z,. This time series was taken
from the Statistical Abstract of the United
States. The results were poor. Indeed, the
sample correlations between yt and z, are us-
ually worse than those between y, and x,.

84-449 0-67-22
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Moreover, the d-statisties are usually highly
significant and the residual patterns for the
regression show the agency's proportion of the
non-defense budget to be either increasing or
decreasing over time. However, it should be
noted that even those exceptional cases where
the agency trend is close to that of the total
non-defense appropriation do not invalidate
the explicit decision structure fitted here. A
similar study, with similar results, was con-
ducted at the departmental level by regressing
y, for the eight National Institutes of Health
on y, for the Public Health Service, the agency
of which thev are a part. Finally, the y, for
selected pairs of agencies with "similar" in-
terests were regre.sed on each other with uni-
formly poor results.

Although empirical evidence indicates that
our models describe the budgetary process of
the United States government, we are well
aware of certain deficiencies in our work. One
deficiency, omission of certain agencies from
the study, is not serious because over one-half
of all non-defense agencies were investigated.
Nevertheless, the omission of certain agencies
may have left undiscovered examples of ad-
ditional decision rules. We will shortly study
all agencies whose organizational structure can
be traced. We will also include supplemental
appropriations.

A more serious deficiency may lie in the fact
that the sample sizes, of necessity, are small.
The selection criterion of maximum sample cor-
relation, therefore, lacks proper justification,
and is only acceptable because of the lack of a
better criterion. Further, full-information max-
imum likelihood estimators, and especially
biased ones, even when they are known to be
consistent, are not fully satisfactory in such a
situation, although they may be the best
available. However, the remedy for these
deficiencies must await the results of future
theoretical research on explosive or evolu-
tionary processes.

IV. THE DEVIANT CASES AND PREDICTION:

INTERPRETATION OF THE STOCHASTIC
DISTURBANCES

The intent of this section is to clarify further
the interpretation of the stochastic distur-
bances as special or unusual circumstances rep-
resented by random variables. While those in-
fluences present at a constant level during the
period serve only to affect the magnitude of the
coefficients, the special circumstances have an
important, if subsidiary, place in these models.
We have indicated that although outside ob-
servers can view the effects of special circum-
stances as a random variable, anyone familiar
with all the facts available to the decision-

makers at the time would be able to explain
the special circumstances. It seems reasonable
therefore to examine instances where, in esti-
mating the coefficients, we find that the esti-
mated values of the stochastic disturbances
assume a large positive or negative value. Such
instances appear as deviant cases in the sense
that Congress or the agency-Budget Bureau
actors affected by special circumstances (large
positive or negative values of the random
variable) do not appear to be closely following
their usual decision rule at that time but base
their decisions mostly on these circumstances.
The use of case studies for the analyses of
deviant phenomena, of course, presupposes our
ability to explain most budgeting decisions by
our original formulations. Deviant cases, then,
are those instances in which particular decisions
do not follow our equations. It is possible to
determine these deviant instances simply by
examining the residuals of the fitted equations:
one observes a plot of the residuals, selects
those which appear as extreme positive or nega-
tive values, determines the year to which these
extreme residuals refer, and then examines
evidence in the form of testimony at the Ap-
propriations Committees, newspaper accounts
and other sources. In this way it is possible to
determine at least some of the circumstances of
a budgetary decision and to investigate
whether or not the use of the random variables
is appropriate.

0

Finally, it should be pointed out that in our
model the occurrence of extreme disturbances
represents deviant cases, or the temporary
setting aside of their usual decision rules by the
decision-makers in the process, while coefficient
shifts represent a change (not necessarily in
form) of these rules.

From the residuals of one-half of the esti-
mated Congressional decision equations, a
selection of 55 instances (approximately 14
percent of the 395 Congressional decisions
under consideration) were identified as devi-
ant." Table 6 shows the yearly frequency of

2 The importance of analyzing deviant cases is
suggested in: Milton M. Gordon, "Sociological
Law and the Deviant Case," Sociometry, 10
(1947); Patricia Kendall and Katharine Wolf,
"The Two Purposes of Deviant Case Analysis," in
Paul F. Lazarsfeld and Morris Rosenberg (eds.),
The Language of Social Research, (Glencoe, 1962),
pp. 103-137; Paul Horst, The Prediction of Per-
sonal Adjustment: A Survey of the Logical Problems
and Research Techniques (New York, 1941); and
Seymour Lipset, Martin Trow, and James Cole-
man, Union Democracy (New York, 1960).

2X We are indebted to Rose M. Kelly, a graduate
student in the 1)epartment of Political Science,
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TABLE 6. OEVIANT CASES CLUSTER IN YEARS O01 POLITICAL CHANGE

'48 '49 '50 '51 '52 '53 '54 '55 '56 '57 '5S '59 '60 '61 '62 '63

Number of Cases 2 1 1 1 |4 4 1 1 2 3 4 2E E
the occurrence of deviant cases. It is apparent
that deviancy grows in years of political
change: in 1948 the Republican 80th Congress
made a determined effort to reduce appropria-
tions submitted by the Democratic P'resident;
the years 1953 through 1955 mark the begin-
ning of Eisenhower's Presidency; the large
number of deviant cases in 1962 and 1963 are
related to the accession to office of Kennedy
and Johnson. The latter category of deviant
cases, we will explain later, may be mis-clasifi-
cations in the sense that the passage of time
and the corresponding accumulation of addi-
tional evidence may reveal shift points, i.e.,
changes in the "average percentages" of the de-
cision processes, rather than "exceptional cir-
cumstances." Nevertheless, this fact causes no
particular problem in light of our purposes
here, and the cases may be viewed as if they
are appropriately classified.

Table 7 categorizes the cases according to

TABLE 7. DEVIANT CASES MAT BE VIEWED

AS RANDOM EVENTS

Categories of Deviance Number of Cases

Significant policy change 20
Fiscal policy change 8
Felt need of Congressional supervision 6
Amended estimate due to a time factor 6
Single event 5
Large new legislative program 4
Reorganization of agency I
Non-identifiable 5

TOTAL N- 55

estimates of why deviance occurred. It should
be noted that the largest category, significant
policy change, involves the lack of a budgetary
base for the agency in question. In order to
highlight the meaning we give to random
phenomena, an illustration of each category
follows. This analysis explains why, although
the deviant cases are understandable to an
experienced observer or participant, an out-

University of California, Berkeley, who did the
research on the deviant cases and provided the
data for Tables 6 and 7.

sider would have to regard them as essentially
random disturbances to an otherwise determin-
istic system. Indeed, no two events in the
categories of Table 7 are likely, a priori, either
to be the same or to occur in any particular year.

Significant Policy Change

The Southwestern Power Administration is
typical of agencies whose appropriations fluc-
tuate unduly because basic policy is being
negotiated. Deviance was evident in 1948, 1949,
1954, and 1955. The SPA continually requested
funds for the building of transmission lines, and
Congress repeatedly eliminated the request
from their appropriations, insisting that private
enterprise would supply the necessary facilities.
In 1948 the Bureau of the Budget recommended
$7,600,000 of which only S125,000 was appro-
priated, with stringent and explicit instructions
that printing and mailing of materials calcu-
lated to increase clientele among rural and
municipal electrical cooperatives cease.

The Korean War increased demands for electric
power. Deviance occurred in 1955 not because
of appropriations cuts but because of House
floor amendments and Senate Appropriations
Committee increases. Public policy then be-
came stabilized as Congress established a
budgetary base. The following years fit our
equations.

Fiscal Policy Changes

The Foreign Agricultural Service's 1963 appro-
priation is deviant in appropriation figures, but,
because $3,117,000 was provided by transfer-
ring funds from Sec. 32, the total budget for
FAS is close to the Budget Bureau's initial
request.

Falt Need of Congressional Supervision

The House Committee reports on Office of
Territories for 1953 show a lack of confidence in
the agency. The tenor call be judged by House
Report 1622: "The Department was advised
last year that the Committee did not intend to
provide appropriations for an endless chain of
capital investment in the Alaska Railroads.
Army testimony was conflicting as to the need
for a road and railways. There is need for a
coordinated plan before the Committee can act
intelligently with regard to the railroad."

Year
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Anieuded Estimate DIze to Timne Factor

Typical of this type of deviance is the Cnim-
modity Stalbilizationt, Service's appropri:ation for
195S. On tite basis of figures from Coumity
Agricultural Agents, Secretary Ezra Taft
Benson scaled down his request from $465
million to $298 million. A more accurate esti-
mate was miade possible because of added time.

Large News Lcgislative Programi

This is especially apt to affect an agency if it is
required to i muplemetit several new programs
simultaneously. The Commissioner of Educa-
tioni said in reference to the student hlan prs-
gram, "WVe have no way of kuowimig because we
never had such a program, aind mansy ,,f the
institutions never had them." The ND)EA Art
alone had ten new entitlemetits.

Reorganizatioa of an Agency

The only example is the Agricultural Marketiig
Service's appropriation for 1962. Funds were
reduced because of a consolidation of diverse
activities by the Secretary of Agriculture and
not through reorganization as a result of Con-
gressional demands.

Non-identifiable

This applies, for example, to the Public Health
Service where a combination of lesser factors
converge to make the agency extremely deviant
for 1959, 1960, 1961, and 1962. Among the
apparent causes of deviance are publicity
factors, the roles of committee chairmen in both
Hottse and Senate, a high percentage of profes-
sionals in the agency, and the excellent press
coverage of health research programs. No one
factor appears primarily responsible for the
deviance.

Our models are not predictive but explana-
tory. The alternate decision equations can be
tried and the most appropriate one used when
data on requests and appropriations are availa-
ble. The appropriate equation explains the data
in that, given a good fit, the process behaves
"as if" the data were generated according to
the equation. Thus, our explanatory models are
backward looking: given a history of requests
and appropriations, the data appears as if they
were produced by the proposed and appropri-
ately selected scheme.

The models are not predictive because the
budget process is only temporally stable for
short periods. We have found cases in which
the coefficients of the equations change, i.e.,
cases in which there are alterations in the
realized behavior of the processes. We have no
a priori theory to predict the occurrence of
these changes, but merely our ad hoc observa-

tion thau in'-st occurrei during Eisenhower's
first te ir. 1I'rldictions are uccessarily based
uponi the estimiated values of the coefficients
and on the statistiral properties of the stochas-
tic disturbance (.oiwetimes ca!led the error
terni). Witho.,ut a scientific method of predict-
ing the shift points in our model, we cannot
scientifically say that a request or an appro-
priation for some future year will fall within a
prescribed range with a given level of confi-
dence. We can predict only when the process
renains stable in time. If the decision rules of
the participants have changed, our predictions
may be worthles-: in cur models, either the
coefficients have shifted or. more seriously, the
scheme has changed. Moreover, it is extremel%
difficult to determine wvhethier or not the ob-
servation latest in time represents a shift point.
A sudden change may be the result either of a
change in the underlying process or a tem-
porary setting aside of the usual decision rules
in light of special circumstances. The data for
several subsequent years are necessary to de-
termine with any accuracy whether a change in
decision rules indeed occurred.

It is possible, of course, to make conditional
predictions by taking the estimated coefficients
from the last shift point and assuming that no
shift will occur. Limited predictions as to the
next year's requests and appropriations could
be made and might turn out to be reasonably
accurate. However, scholarly efforts would be
better directed toward knowledge of why,
where and when changes in the process occur so
that accurate predictions might be made.

The usual interpretation of stochastic (in
lieu of deterministic) models may, of course,
be made for the models of this paper, i.e., not
all factors influencing the budgetary process
have been included in the equations. Indeed,
many factors often deemed most important
such as pressure from interest groups, are
ignored. Part of the reason for this lies in the
nature of the models: they describe the de-
cision process in skeleton form. Further, since
the estimations are made, of necessity, on the
basis of time series data, it is apparent that any
influences that were present at a constant level
during the period are not susceptible to dis-
covery by these methods. However, these in-
fluences do affect the budgetary process by
determining the size of the estimated coeffi-
cients. Thus, this paper, in making a compara-
tive study of the estimated coefficients for the
various agencies, suggests a new way of ap-
proaching constant influences.

No theory can take every possible unex-
pected circumstance into account, but our
theory can be enlarged to include several
classes of events. The concentration of shift
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points in the first years of the l'isenhower ad-
ministration implies that all e(lpirieal theory
should take account of changes in the political
party controlling the White House and Con-
gress.

We also intend to determine indices of clien-
tele and confidence so that their effects, when
stable over time, can be gauged.n Presidents
sometimes attempt to gear their budgetary
requests to fit their desired notion of the rate of
expenditures appropriate for the economic
level they wish the country to achieve. By
checking the Budget Message, contemporary
accounts, and memoirs, we hope to include a
term (as a dummy variable) which would en-
able us to predict high and low appropriations
rates depending on the President's intentions.

V. SIONIFICANCE OF THE FINDINGS

We wish to consider the significance of (a)
the fact that it is possible to find equations
which explain major facets of the federal
budgetary process and (b) the particular equa-
tions fitted to the time series. We will take up
each point in order.

A. It is possible to find equations for the
budgetary process. There has been controversy
for some time over whether it is possible to
find laws, even of a probabilistic character,
which explain important aspects of the politi-
cal process. The greatest skepticism is reserved
for laws which would.explain how policy is
made or account for the outcomes of the politi-
cal process. Without engaging in further ab-
stract speculation, it is apparent that the best
kind of proof would be a demonstration of the
existence of some such Ias. This, we believe,
we have done.

Everyone agrees that the federal budget is
terribly complex. Yet, as we have shown, the
budgetary process can be described by very
simple decision rules. Work done by Simon,
Newell, Reitman, Clarkson, Cyert and March,
and others, on simulating the solution of com-
plex problems, has demonstrated that in com-
plicated situations human beings are likely to
use heuristic rules or rules of thumb to enable
them to find satisfactory solutions." Bray-

n See Wildavsky, op. it,. pp. 64-68, for a discus-
sion of clientele and confidence. In his forthcoming
book, The Power of the Purse (Boston, 1966),
Richard Fenno provides further evidence of the
usefulness of these categories.

' Geoffrey P. E. Clarkson, Portfolio Selection:
A Simulation of Trust Investment (Englewood
Cliffs, N. J., 1962); G. P. E. Clarkson and H. A.
Simon, "Simulation of Individual and Group
Behavior," American Economic Review, 50 (1960),
920-932; Richard Cyert and James March (eds.)

brooke and Lindblom have provided convincing
arguments on this sco.re ft r the political pro-
cess.'" Wildavsky's interveiws with budget
officers indicate that they, too, rely extensively
on aids to calculation." It is not surprising,
therefore, as our work clearly shows, that a set
of simple decision rules can explain or represent
the behavior of participants in the federal
budgetary process in their efforts to reach
decisions in complex situations.

The most striking fact about the equations
is their simplicity. This is perhaps partly be-
cause of the possibility that more complicated
decision procedures are reserved for special
circumstances represented by extreme values
of the random variable. However, the fact that
the decision rules generally fit the data very
well is an indication that these simple equations
have considerable explanatory power. Little of
the variance is left unexplained.

What is the significance of the fact that the
budgetary process follows rather simple laws
for the general study of public policy? Perhaps
the significance is limited; perhaps other policy
processes are far more complex and cannot be
reduced to simple laws. However, there is no
reason to believe that this is the case. On the
contrary, when one considers the central im-
portance of budgeting in the political process-
few activities can be carried on without funds
-and the extraordinary problems of calcula-
tion which budgeting presents, a case might
better be made for its comparative complexity
than for its simplicity. At present it is un-
doubtedly easier to demonstrate that laws,
whether simple or complex, do underlie the

A Behavioral Theory of the Firm (Englewood
Cliffs, N. J., 1963); Allen Newell, "The Chess
Machine: An Example of Dealing with a Com-
plex Task by Adaptation," Proceedings of the
Western Joint Computer Conference (1953), pp.
101-108; Allen Newell, J. C. Shaw, and H. A.
Simon, "Elements of a Theory of Human Prob-
lem Solving," Psychological Review, 65 (1958),
151-1166; Allen Newell and H. A. Simon, "The
Logi: Theory Machine: A Complex Information
Processing System," Transactions on Information
Theory (1956), 61-79; W. R. Reitman, "Program-
ming Intelligent Problem Solvers," Transactions
on Human Factors in Electronics, HFE-2 (1961),
pp. 26-33; H. A. Simon, "A Behavioral Model of
Rational Choice," Quarterly Journal of Economics,
60 (1955). 99-118: and H. A. Simon, "Theories of
Decision Making in Economics and Behavioral
Science," American Economic Review, 49 (1959),
253-2S3.

s David Braybrooke and Charles Lindblom, A
Strategy of Decision (New York, 1964).

n Wildavsky, op. cit., pp. 8-63.



338

budgetary process than to account for other
classes of policy outcomes. because budgeting
provides units of analysis (appropriations re-
quests and grants) that are readily amenable
to formulating and testing propositions statis-
tically. The dollar figures are uniform, precise,
numerous, comparable with others, and, most
important, represent an important class of
policy outcomes. Outside of matters involving
voting or attitudes, however, it is difficult to
think of general statements about public policy
that can be said to have been verified. The
problem is not that political science lacks
propositions which might be tested. Works of
genuine distinction like Herring's The Politics of
Democracy, Truman's The Governmental Pro-
cess, Hyneman's Bureaucracy in a Democracy,
Neustadt's Presidential Power, Buchanan and
Tullock's The Calculus of Consent, contain im-
plicit or explicit propositions which appear to
be at least as interesting as (and potentially
more interesting than) the ones tested in this
paper. The real difficulty is that political
scientists have been unable to develop a unit of
analysis (there is little agreement on what con-
stitutes a decision) that would permit them to
test the many propositions they have at their
command. By taking one step toward demon-
strating what can be done when a useful unit of
analysis has been developed, we hope to high-
light the tremendous importance that the de-
velopment of units of analysis would have for
the study of public policy.

B. The significance of the particular equations.
Let us examine the concepts that have been
built into the particular equations. First, the
importance of the previous year's appropria-
tion is an indication that the notion of the base
is a very significant explanatory concept for
the behavior of the agencies and the Budget
Bureau. Similarly, the agency-Budget Bureau
requests are important variables in the deci-
sions of Congress. Second, some of the equa-
tions, notably (7) and (8) for Congress, and (2)
for the agency-Budget Bureau, incorporate
strategic concepts. On some occasions, then.
budgeting on the federal level does involve an
element of gaming. Neither the Congress nor
the agencies can be depended upon to "take it
lying down." Both attempt to achieve their
own aims and goals. Finally, the budgetary
processs is only temporally stable. The oc-
currence of most changes of decision rules at a
change in administration indicates that al-
terations in political party and personnel oc-
copying high offices can exert some (but not
total) influence upon the budgetary process.

Our decision rules may serve to cast some
light on the problem of "power" in political
analysis. The political scientist's dilemma is

that it is hardly possible to think about politics
without some concept of power, but that it is
extremely difficult to create and then to use an
operational definition in empirical work. Hence,
James 'March makes the pessimistic conclusion
that "The Power of Power" as a political
variable may be rather low.!0 The problem is
particularly acute when dealing with processes
in which there is a high degree of mutual de-
pendence among the participants. In budget-
ing, for example, the agency-Budget Bureau
and Congressional relationships hardly permit
a strict differentiation of the relative influence
of the participants. Indeed, our equations are
built on the observation of mutual dependence;
and the empirical results show that how the
agency-Budget Bureau participants behave de-
pends on what Congress does (or has done) and
that how Congress behaves depends on what
the agency-Budget Bureau side is doing (or has
done). Yet the concept of power does enter the
analysis in calculations of the importance that
eavh participant has for the other; it appears in
the relative magnitude of the estimated co-
efficients. "Power" is saved because it is not
required to carry too great a burden. It may be
that theories which take power into account as
part of the participants' calculations will prove
of more use to social science research than at-
tempts to measure the direct exercise of in-
fluence. At least we can say that theories of
calculation, which animate the analysis of The
Politics of the Budgetary Process and of this
paper, do permit us to state and test proposi-
tions about the outcomes of a political process.
Theories of power do not yet appear to have
gone this far.

In the field of economics. work has long been
done on organizational units called industrial
firms. In political science. however, despite the
flurry of excitement over organization theory,
there has been no empirical demonstration of
the value of dealing with various public or-
ganizations as comparable entities. By viewing
governmental bodies not as distinctly different
agencies but as having certain common proper-
ties (here, in budgetary calculations and strate-
gies), we hope to have shown the utility to
empirical theory of treating organizations qua
organizations. Despite the differences among
the organizations studied-some follow differ-
ent decision roles and are affected by different
random disturbances-it is analytically signifi-
cant to explain their behavior by virtue of
features they share as organizations.

It should be clear that we are dealing with

n James March, "The Power of Power," in
David Easton, editor, lVarieties of Political Theory
(Englewood Cliffs, N. J., 1966), pp. 39-70.
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general models of organizations and not with
individual policies. One cannot say anything
directly about water, land, health, or other
transportation policies, from inspection of our
models of a given agency. But this limit is
not inherent in our approach. It is possible, for
example, to calculate from our data present
and future estimated rates of growth for vir-
tually all domestic agencies since World War
II. Agencies with similar growth rates may be
segregated and examined for common features.
The growth rates of agencies in similar areas of
policy, such as public health and natural re-
sources, may be compared, and the fortunes of
policies in those areas deduced. Individual
agencies may be broken down into sub-units or
the courses of certain policy programs charted
to explain the differential treatment they re-
ceive. While pursuing this type of analysis, we
hope to have one advantage. We shall be work-
ing from a general model of the budgetary
process. It will, therefore, be possible for us to
locate our efforts within this larger scheme. To
know whether one is dealing with a normal or
deviant case, to know one's position in this
larger universe, is to be able to give more gen-
eral meaning to the individual and particular
circumstances with which one must be in-
volved in handling small parts of the total pro-
cess.

The general mode of analysis we have de-
veloped here may be pursued in many different
contexts. Similar studies could be undertaken
in state and local governments as well as for-
eign countries." Private firms and public
agencies may be conceptualized in parallel
terms through their budgetary mechanisms." 5

By comparing the processes underlying budget-
ing in a variety of political and economic sys-
tems, it may be possible to state more elegantly
and precisely the conditions under which dif-
ferent forms of behavior would prevail.

APPENDIXI

On the Definition of Terms
Certain of the technical terms required in the

paper are here given informal definitions.
Coefficient: A coefficient of an equation is a

parameter or number that is said to have some
given but usually unknown value. The a's and B's

91 See the forthcoming studies by John P. Cre-
cine on budgeting in Pittsburgh, Detroit and
Cleveland, and by Donald Gerwin on the Pitts-
burgh School District. Aaron Wildavsky will
attempt to apply variations of the models in this
paper to Oakland, California.

ts Aaron Wildavsky, "Private Markets and
Public Arenas," The American Behavioral Scien-
tiet vol. 9 no. 7. (SeDt. 1965) on. 33-39.

used in the models aro the coeflicients of the equa-
tions in which they appear. Since the values of the
coefficients are usually unknown, they must be
estimated statistically from available data. In this
paper, the coefficients (a's and it's) are average
representations of the real percentages of requests
made by agencies and appropriations granted by
Congress.

Linear: An equation is linear if it has no square
or higher order terms. Thus Y=ox is linear
whereas y = ax' is not linear. (Remember that for
two variables linear means "in a straight line.")

Stochastic: A variable is stochastic, a term
meaning random, if the particular value that it
assumes is a matter of chance and the set of values
that it can assume is capable of being described by
a probability distribution or density. The distri-
bution gives the probability of the random vari-
able assuming the various allowable values.

Variance: The variance is defined as E(x-p)2
where x is a random variable, p is its mean, and E
stands for "the expected value of." One can think
of variance as a measure of the dispersion or
spread of the probability distribution governing
the random variable.
Linear Regression Equation: A linear regression
equation is a particular model of the relationship
between two or more variables. The model has the
form

Yi -' ta + PiXi + &2:2s + ' + r. i + e.

where go is the unknown constant term, the other
r's are unknown coefficients, and e; is a random
variable. In this notation, yj represents the value
of the dependent variable on the ith observation
and xu, x * *.., xki represents in a similar man-
ner the values of the independent variables for the
same observation. From a set of n observations,
each of which consists of particular values for the
dependent and independent variables, the regres-
sion operation estimates values for the unknown
coefficients and the constant term: the regression
operation also estimates n values of the random
variable, which are called residuals. When the sets
of observations on the dependent and indepen-
dent variables refer to successive periods, the
observations are called time series and we say
that the values of y. are generated by a stochastic
process.

Stochastic Disturbance: This is a name for the
random variable in a regression equation. It is
also called the error term. Thus, in the equation
yeax,+e,, the term c. represents a stochastic
disturbance (or random variable), which is usu-
ally assumed to be normally distributed with
mean zero and finite but unknown variance.

Difference Equation: An equation which de-
scribes the value of a variable in one period ib
terms of the value of either that variable cr an-
,,ther variable in some previous period is a differ-
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ence equation. For example, xi=,gt.s is a differ-
ence equation. If a random variable is present, the
equation is called a stochastic difference equation.
Thus, if , is a random variable, Z,=aSy,-,+e, is a
stochastic difference equation and the successive
values of z may be thought of as a stochastic
process.

Unstable, Evolutionary or Explosive Process:.A
process is said to be unstable, evolutionary or
explosive if the expected values of the successive
values taken by the process are increasing. For
example, the stochastic difference equation
ye-=ly.-t+et, where -V>l, generates an evolu-
tionary process.

Serially Independent: If successive realizations of
a random variable are serially independent, the
value it assumes in one period is independent of
the value it assumed in a previous period. This
can be described mathematically as E(x, I
=E(z,), meaning that the expected value of
random variable x at period i does not depend
upon the value that the random variable x as-
sumed at period t -1. It follows that the expected
simple correlation between 7, and x,., will be
zero, if the random variable z is serially indepen-
dent. For example, in our models, the assumption
of serial independence of the disturbances reflects
the belief that special circumstances in one year
either do not affect special circumstances in suc-
ceeding years or that their influence enters ex-
plicitly into our model (as in equation (8) and the
equations of footnote 4).

The Meaning of a Markov Process

For our purposes, a Markov process generating
some random variable x, is a process for which the
value of x at time t depends upon the values as-
sumed by that random variable at one or more
earlier periods plus the value assumed by some
stochastic disturbance at time L. A Markov pro-
cess is "first order" if the variable x, takes on a
value that depends only upon the value of the
variable X-1 in the previous period plus the value
of a stochastic disturbance at time t. Thus

X. = azs., + et

is a first order Markov process where ea is a ran-
dom variable with a given distribution and a is a
non-zero constant. A second order Markov pro-
cess can be described by

Z, = aoZ -l + 2Zsi.. + el

where both a, and a2 are non-zero constants. The
value of the variable x, now depends upon its
values in two previous periods.

On the Mfeaning of Goodness of Fit

An intuitive notion of good fit for a linear re-
gression equation is that in a scatter diagram the

observations should cluster about the fitted line.
Probably the most popular measure of good fit is
the square of the multiple correlation coefficient
(RI), which may often be interpreted as the per-
centage of the variance of the dependent variable
that is explained by the postulated linear relation-
ship (regression). For our models however, this
interpretation is not valid, although the adjusted
R gives a rough measure of the goodness of fit.
The closer to I that the adjusted R is, the better
the fit.

On Standard Deviations of Coefficient Estimates

Speaking roughly, these standard deviations
measure the reliability of the estimates of the
coefficients. The smaller the estimated standard
deviation, the more accurate the estimated coeffi-
cient is likely to be. If we had another series of
data generated from the same process, the smaller
the standard deviation of the coefficient (esti-
mated from the first data) in relation to the size of
this coefficient, the more likely it is that a new
estimate made on the basis of the hypothetical
new series of data would be close to the estimate
made from the original data. Generally, one hopes
the estimated standard deviation of the coefficient
is at least as small as one-half the size of the esti-
mated coefficient.

On Biased and Unbiased Estimators

Think of the prgblenr of trying to determine the
average IQ of students at a large university. Sup-
pose the administration would not allow access to
records and one did not wish to give IQ tests tr, all
students. Orre might select a certain number of
students at random (a sample) and give them the
tests. The test scores of these students rrre sample
observations. One might compute the average of
these test scrres and clhim that he has an estimate
of the mean IQ rf all strrderrts at the University.
The estimator is the feermrla for the average of the
sample observations. If he repeated the process,
taking a trew s:rrrple, it is possible that the esti-
mator would prodrcc ai slightly differert estimate
of the mean. However, the estimator wrould still
have a certain expected value. If the expected
valre of the estirator can be proven to eqral the
population parrrrrt'r (the mean. IQ of all the
students example) then the estimator is said trt be
unbiased. Otherwise, it is said to he biased.

On Conrsistent Estimators

An estiniator is c-einsisterrt if it arpproraches
rearer and nearer to the trrre value of ir para rreter
(it. otr ease-, a cine liciert) .as the size of the Snarrple
is increased. A eo nRrsisterL iest ironitr mnay be biased
(it. ninny inipr-ach c!ecr to bhit never actially
tral the pl:rarn eter), tlit if tlrr Si:lople fr-rrr



341

which it is estimated is large enough this bias will
be small.

On Least-Squares Estimators and the Alcaning of
Teniporally Stable Processes

This discussion specifically refers to process (4)
although it is equally applicable to all processes.
Consider

ye a=crs + ii,

where . represents the coefficient of the equation
or the "on the average" percentage of the request
that is granted by Congress and *, is a stochastic
disturbance (random variable) that represents the
variation in the request over time that may be
assigned to special circumstances. We assume
that *, is normally distributed with mean zero and
finite but unknown variance. The coefficient is
unknown and must be estimated on the basis of
available data. The data are the requests I, and
the corresponding appropriations y,. We do not
know the values assumed by the stochastic dis-
burbance. Our estimates of the values assumed by
the stochastic disturbance are the residuals of the
fitted regression equation. If, for a given agency,
we observe the requests and appropriations over a
specified period of time, we could plot the data in
a scatter diagram (Fig. 1). The line drawn in Fig.
I would be our estimated line (the line resulting
from our estimate of a).

The vertical positive and negative distances of
the points from the fitted line are the values of the
residuals, our estimates of the values assumed by
the stochastic disturbance. The least-squares
estimates of the coefficients are those values of the
coelficients which make the sum of the squares of
these distances a minimum. In Fig. 1, there is no
discernible pattern of departure of the points from
the line.

Thus, we can say that the process is temporally
stable (i.e., fixed over time) and presume that the
true value of the coefficient (we know only its
estimated value) remained constant during the
period under consideration. A temporally stable
process is one in which the value of the true coeffi-
cieit does not change during the period under
consideration. This should not be confused with a
stable or non-evolutionary process, i.e., nile whose

(I ~~~~~~~~~xt
.IG, I

a

a,6

FIG. 2

values do not tend to grow, but fluctuate about
some level.

If we again plotted the requests and appropria-
tions data for an agency and found the results to
be as in Fig. 2, the longest line would represent our
first fitted equation (or the equation resulting from
our first estimate of the value of the coefficient).
The points (alternately the residuals) form a pat-
tern of departure from the fitted line. In the early
years (a) they fall mostly above the line and in the
later years (b) they fall mostly below the line. The
process must have been temporally unstable for
the period as a whole, i.e., the coefficient had one
true value during the first years of the period and
a different true value during the last years.

A temporally unstable process is one in which the
true coefficient assumes two or more values during
the period under consideration. Since we only
know the estimated coefficient, we must examine
the residuals to determine whether such a pattern
is present. Then, we select what appears to be the
probable year of change, and fit two lines such as
those drawn in above. We then compute the F
Statistic to make our statistical test to determine,
at a given level of significance, whether or not the
true value of the coefficient shifted. If it was found
to shift, the process was temporally stable for
some period of time but not necessarily for the
entire series of time periods examined.

The AMeaning of a Shift Point and a Break Point

The two second lines fitted to Figure 2 repre-
sent the true process. The year during which the
coefficient changes (the year when the pattern
shifts from clustering about line (a) to clustering
about line (b) is referred to as a shift point. If
what appears at first to be a shift in the true value
of the coefficient is actually an alteration in be-
havior so that one equation fits the first sub-
period and another equation must be used for the
second sub-period, we still refer to the year of the
change in realized behavior as a shift point. Break
point is the term used to describe a suspected shift
point but for which the F-test indicates that the
true coefficienit value did not shift.
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NoTE 1. ANSWERING THE QUESTION: IS AN INTEGRATED PLAN-
NING, PROGRAMING, BUDGETING SYSTEM USEFUL FOR OUR
JURISDICTION?

A number of requests have been received from jurisdictions asking about
PPBS-What is meant by the term? Would such a system be useful for our
governmental unit? What type of work would it entail? Can we look to some
immediate results?

The present note is one of a series designed to help answer the questions that
have been raised. It concerns itself with a pre-examination of PPBS, namely, how
a jurisdiction may go about the problem of making a decision as to whether or not
to undertake the implementation of an integrated system of planning, programing,
budgeting. In developing the materials, the note draws on the experience of
several jurisdictions.

STEP ONE. A Top Staff Assignment.-A staff person (or personnel of a task
force whose chairman reports directly to the chief executive) should be assigned
to explore the feasibility and uses of PPBS for the jurisdiction, to familiarize
himself with the processes and implications of the system, and to learn what other
jurisdictions have done or are doing.

Among the tasks of such a staff person would be the following: (These items
are discussed under Steps Two and Three below.)

(1) the preparation of a memorandum on the usefulness of PPBS for the
jurisdiction

(2) the preparation of supplementary material on the staffing and financial
implications of implementing PPBS.

Step T71wo. A Memorandum on: What's In It For Us?-While there are common
structural and organizational problems, differences from one state to another, or
one local jurisdiction to another are many, and the decision about inplementation
of PPBS-when, and how-must be made in the light of these special character-
istics.

In general an integrated system of planning, programming, and budgeting offers:
(1) An improved process for decision making.
(2) A systematic method of exploring alternative ways (more effective or less

costly) for getting the public business done.
(3) A procedure for coordination of governmental programs in the light of

identified common or single objectives.
(4) A better method of selection among federal aid offerings and of integrating

federal aids into the jurisdiction's own service program.
(5) A strengthening of the initiative of the state and local government in policy

formulation.
But each jurisdiction has special issues before it of immediate concern. An

important end-product of a PPB system over a short haul, indicative of a potential
quick payoff, may take the form of:

(1) An examination of fundamental objectives of the jurisdiction and the role
of individual programs in meeting those objectives.

(2) Better guidelines for policy formulation on one or two major issues on which
decisions must be taken immediately, e.g., form of an urban renewal project
(site, rental groups, commercial-residential mix), scope of a summer-time job
program for young persons in poor neighborhoods, deployment of new mass
transportation facilities, etc.

(3) More information on the present budgetary allocations existing among
program expenditures, that would display the relative expenditures for-

(a) preventing dependency on tax supported, services;
(b) servicing the existing work load;
(c) developing the social and economic base of the community.

A memorandum on the usefulness of a PPB system should summarize the major
issues on which an analysis would be immediately useful; and also compare, as an
example, the information now presented the Governor, Mayor, City or County
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Manager to the information that would become available if a PPB system were
introduced.

STEP THREE: Assessment of Staffing and Fund Requirements.-An initial
evaluation must be made to-

(1) Determine whether the professional capacity for program evaluation
exists within the jurisdiction, or whether new personnel would be needed.

(2) Estimate the staff training that is needed to carry out effectively a
PPS system.

(3) Cost the staff work involved in implementation of a PPB system.
(4) Specify various time schedules for implementing a program.
(5) Develop tentative priority list for areas in which systematic analysis

should be undertaken in tially.
Few jurisdictions will be able to implement fully program analysis across-the-

board at the outset of the new system. A summary statement should be prepared
for the chief executive of the jurisdiction of staffing, recruitment possibilities,
additional expenditure requirements in accord with various time schedules.
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I. Introduction

This note deals with the development of the set of output oriented
categories -- the "program structure" -- one of the key parts of a Planning-
Programming-Budgeting System. The structure provides the categories for the
government's formal multi-year output and financial plan and for individual
program analyses. The note is intended to assist state and local governments
in developing such a program structure for their jurisdictions.

It is difficult, if not impossible, to be very specific about rules
for developing a program structure. This note, therefore, is limited to
identifying some general principles and setting some guidelines.

II. Basic Considerations

1. Classifications should focus on objectives.

A PPB system should enable the top managers in a government to focus
their attention on the government's major resource allocation problems. The
purpose of the program structure is to provide the framework for such alloca-
tion. It establishes the basic classification scheme for the marshaling of
information required for program analysis and policy decisions. The program
structure should highlight the government's fundamental objectives and the
competing and complementary programs involved in carrying out such objectives.

2. Structures should be distinguished from budget categories.

As is indicated above, the function of the program structure is to
aid in program planning, -- that is, to facilitate rational choices among
program alternatives -- not to affect the management and control of current
operations. It is not assumed here that the same set of categories is appro-
priate for a government's formal budget,which is submitted to the legislative
branch of the government. Whether the same categories, or a similar set,
should be used for the formal budget is a debatable issue, which is not taken
up in this note. * If the program structure used for resource allocation
planning differs from that used in the formal budget, a "crosswalk" between
the two is necessary to assure that the program planning decisions and the
formal budget are compatible.

It may be preferable for the formal budget to continue to emphasize
the management control function rather than the program planning function.
In that case, its emphasis might be on accounting object classes (such as:
personal services, supplies, equipment, etc.) and organizational components
rather than on objectives and programs.

84-449 0-67-23
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3. All functions should be included regardless of organizational
placement.

All of the functions and activities of the government should be
encompassed by the program structure. The categories of the program
structure should emphasize the fundamental government objectives, the
things to be done, rather than the things to be bought. Each governmental
activity ideally should be placed in the program structure under the objec-
tives to which it primarily contributes. Activities should be grouped in
this manner regardless of their formal organizational placement. It will
often be necessary to group together programs from more than one department
or agency, since several agencies may administer programs that contribute
directly to the same governmental objective. For example, the police
vehicle maintenance activity, even if organizationally placed under a
centralized garage in, say, the Public Works Department, should be included
in the program structure under such a category as "Patrol Car Units for
Crime Control". This does not mean that the centralized garage activity
should be shown as a separate category for each program that it serves,
but only that its applicable costs should be included in the costs for each
of such programs.

4. Formal organization need not correspond to structure.

As `3" above suggests, a program structure will often group to-
gether activities of different agencies. This does not imply that changes
in organization are necessary. For the management of operations it may be
quite reasonable for similar activities, regardless of end use, to be
organized together whereas for resource planning another way of viewing
the activities may be preferred. The maintenance of police vehicles activity
mentioned in '3", above, is an example of such activities. (However, the
PPB system should be designed to provide each major organizational unit with
a compilation showing the relation between the activities for which it is
responsible and the program structure.)

5. A "non-perfect" structure is to be expected.

There is no "perfect" program structure. Many important programs
have multiple purposes and could reasonably be classified in various ways.
No one category scheme will fulfill all needs or satisfy all users. In
addition, individual program analyses frequently may call for special group-
ings or other modifications to reflect the needed emphasis of the problem
at hand. As a practical matter, for a government's formal program structure
a single pattern should be chosen. The result necessarily will be a compro-
mise. Special groupings can be made and will often be needed for individual
special purpose analyses.

6. Inflexibility should be avoided.

The formal program structure, however, should not be allowed to be-
come rigid or inflexible. New developments and changes in emphasis are bound
to occur in future years, and they will suggest the need for revisions of the
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formal program structure. (Of course, whenever a new program is created,
provision must be made for it in the program structure.) Nevertheless, too
frequent changes in the formal program structure, for insufficient reasons,
are also undesirable since changes are likely to cause problems with exist-
ing data information systems.

7. Avoid spending excess effort on structure.

Because of the many options open for program structure classifica-
tions, it would be unwise to expend too much time and effort in perfecting
the design of the initial program structure. After trial, the design can be
revised as best suits the requirements of the particular jurisdiction and
the needs of its policy decision makers. The program structure is only one
of the several parts of the PPB system. If the fundamental objectives have
been sufficiently identified, even a rough-cut program structure should be
sufficient for forming the framework for the subsequent analytical efforts
that are the essence of a PPB system. The test of a satisfactory program
structure will be its usefulness for the on-going processes of choice and
decision.

III. Some General Guidelines For Preparation of a Program Structure

The preparation of a governmental program structure can be considered
to entail the following three major tasks:

1. Identification of the fundamental governmental objectives of
the jurisdiction.

2. Development of the specific categories.

3. Formulation of descriptive statements to explain the scope, cover-
age, and content of each category. These are needed in order to make clear
what types of activities and what costs should be included under each program
and under each grouping of programs.

These tasks, though on the surface sequential, will probably be
performed concurrently since the process of undertaking any one of them will
occasionally suggest necessary revisions to the others.

Each of the major tasks is discussed in the following sections.
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A. Identification of Fundamental Governmental Objectives

This is a basic step toward a rational grouping of programs on the
basis of their objectives. The aim is to define as sharply as possible why
the government exists. One procedure would be to explore first the following
key questions without being inhibited by the scope and nature of the govern-
ment's current activities.

What is to be done?

For whom?

A second step would be to examine current (and proposed) activities
and ask:

Why is each activity currently performed being done?

And for whom?

Are there aims with which the government is concerned
even though there may be no recognizable current activities
related to those aims (and therefore should be allotted a
place in the program structure)?

These questions should be concerned with fundamental objectives and
not just with the immediate outputs of those activities. For example, a
housing inspection activity provides such "outputs" as number of inspections
of housing and number of violations uncovered, but the fundamental objective
is the provision of opportunity for safe and satisfactory homes.

The "For whom?" question is intended to identify the clientele, the
target groups, aimed at. For example, the target group might be the general
public or a particular segment of it such as the "poor", and can be considered
as part of the objective.

Exhibit 1 is an illustration of a summarized sample set of objectives.
The statements of objectives should be worded so as to avoid specifying par-
ticular means" as definite targets before evaluation takes place. For exam-
ple, an objective worded "To provide a central public recreational facility"
assumes that it is necessary to have a central facility in order to meet the
objective of providing 'adequate" recreational facilities. However, there are
such alternatives as the use of smaller decentralized facilities that should
also be considered. These alternatives are different means for reaching the

For the purpose of this note, thethrm's 'aims , purposes , 'missions",
and "goals" are synonymous with "objecthels".



EXHIBIT 1. SAMPLES OF FUNDAMENTAL GOVERNMENTAL OBJECTIVES

I. Personal Safety *
To reduce the amount and effects of external harm to individuals

and in general to maintain an atmosphere of personal security from
such external events.

A. Law Enforcement
To reduce the amount and effects of crime and in general to

maintain an atmosphere of personal security from criminal behavior.

B. Fire Prevention and Control

To reduce the number of fires and the loss due to fires.

II. Health

To provide for the physical and mental health of the citizenry
including reduction of the number, length and severity of illnesses
and disabilities. To provide access to health services of a "satis-
factory" quality.

III. Intellectual Development

To provide satisfactory opportunities for intellectual develop-
ment to the citizenry.

IV. Satisfactory Home and Community Environment *

To provide satisfactory homes and living conditions.
A. Satisfactory Homes

To provide opportunities for satisfactory homes to the citi-
zenry including provision of a choice, at affordable prices, of
decent, safe, and sanitary dwellings in pleasant surroundings.

B. Satisfactory Water Supply

To provide sufficient water of sufficient quality.

V. Economic Satisfaction and Satisfactory Work Opportunities for Individuals
To enable each family, each person, to meet basic economic-physical

needs, while maintaining dignity and self-respect. To enable any employ-
able person desiring employment to obtain satisfactory employment without
loss of dignity and self-respect.

VI. Leisure-Time Opportunities

To provide leisure-time opportunities for the citizenry that are
accessible, permit variety, are safe, physically attractive, avoid
uncomfortable crowding and are in general enjoyable.

VII. Transportation - Communication - Location
To provide for the "transport" of needed amounts and types of

"traffic" quickly, safely and, for persons, pleasurably.

For illustration, two samples of second level" objectives are included
in each of these two program areas.
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real objective. *

B. Development of the Specific Categories

There are as many different ways of putting together a program
structure as there are people who will attempt it. It is very difficult
to formulate generally acceptable specific "rules" for constructing one.
Some guidelines are presented below, but even these guidelines probably
can be violated without dire consequences to the PPB system.

The basic principle of an objective oriented program structure is
the grouping of activities that serve the same purpose. The program struc-
ture consists of a number of levels, with some or all categories of one
level possibly being further subdivided. Exhibit 2 represents the general
hierarchical arrangement of a program structure. (An example of the first
three levels of a program structure is presented in Attachment 1 of PPB
Note 3.")

The topmost level of a program structure should consist of the
broad categories directed toward the fundamental objectives of the juris-
diction. The second and lower levels will be progressively narrower group-
ings serving more limited objectives. As the categories become narrower
in scope at the lower levels, they should be viewed as complementary and/or
substitute approaches to the fundamental objectives at the highest level
in the structure. The lowest level in any structure would be comprised of
the programs that have been implemented as the specific means for moving
toward the end objectives.

1. Need for a classification theme for the upper levels.

In establishing the classifications, the groupings for the
structure, a variety of patterns can be used. For the first (the highest)
level, some type of underlying principle or theme should be followed. A
rationale is needed for soundness and so that persons other than those
initially creating the structure will understand where various sorts of
programs should be placed. Identification of fundamental government objec-
tives as called for in Section III-A of this note (page 4) will suggest some
basic underlying principles.

Statements of objectives should also avoid inclusion of specific
numerical magnitudes. For example, a statement of objectives "to reduce
crime rates ten percent should be avoided. The specific amount of improve-
ment that should be sought should generally not be determined until after
the alternatives have been evaluated as to the costs and benefits of each
and these tradeoffs are understood.



EXHIBIT 2. VISUAL REPRESENTATION OF A PROGRAM STRUCTURE FORMAT

I. II * | ll I . | 1st level

1J I. L [ U 3 Eif I.C. IIA 2nd level

-4

I.C.l. 3rd level

4th level

NOTE: This is not an organization chart. A program structure is intended to display the rela-
tionship among programs and governmental objectives. For many reasons, a government may
not want its organization structure to conform to the program structure.
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Exhibit 3 offers two examples of first level categories. Option A
in Exhibit 3 shows the first level categories used for the illustrative pro-
gram structure in Attachment 1 of PPB Note 3 (the objectives shown in
Exhibit 1 are also those associated with these categories). The rationale
for this program structure is to show the purposes of the jurisdiction from
the viewpoint of meeting the needs of the individual citizen. Option B of
Exhibit 3 gives an alternative set of categories. It focuses on the juris-
diction as the basic entity rather than the individual citizen. This leads
to emphasis upon such things as economic development of the jurisdiction,
whereas the example in Option A emphasizes what the economic development
function does for the individual. Actually, however, there is considerable
similarity between the two examples given in Exhibit 3.

Other approaches are possible. For example, a government might pre-
fer to put first emphasis upon clientele groupings and place categories such
as those in Exhibit 3, Option A, under each clientele group. The important
point is to find a theme of attack on the classification problem that will
highlight the program planning issues and the comparisons of most signifi-
cance over the long run to the governmental decision makers.

2. Lower-level categories, the program "building blocks"

Costs and outputs will be estimated for each of the program
structure categories. The lowest level categories, the individual programs,
represent the basic program "building blocks" which can be accumulated in
various combinations to yield the higher level categorizations.

Each of the lowest level categories should be a complete system",
or program, which can, of itself, contribute something to the jurisdiction's
objectives. As such, the activities and their costs contained within each
such program should be all those required to develop, procure, operate and
maintain the program. For example, a program might be labeled "psychiatric
attention for emotionally disturbed children". As a program, it should be
considered to include the activities covered by grants from other govern-
ments for specific services, plus the capital costs, the administration, and the
operating activities, both direct and indirect, that are needed to operate
the program, even if more than one agency or more than one source of funds
supports the program.

Accounting system "object classes" should not be categories of the
program structure. The costs to be shown for each program in the structure
should, however, include the costs of all the object classes. In back-up
data it will be appropriate to permit identification of each program's activ-
ities and of their costs, by agency, by funding source, and by object class,
as desired. The costs estimated for each program will probably have to be
built up from such basic detail in order to derive the needed cost factors
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EXHIBIT 3: FIRST LEVEL OF ILLUSTRATIVE PROGRAM STRUCTURES

Option A*

I. Personal Safety

II. Health (Physical and Mental Well-Being)

III. Intellectual Development and Personal Enrichment

IV. Satisfactory Home and Community Environment

V. Economic Satisfaction and Satisfactory Work
Opportunities for the Individual

VI. Satisfactory Leisure-Time Opportunities

VII. Transportation - Communication - Location

VIII. General Administration and Support

Option B

I. Economic Development of the City

II. Effective Use of Natural Resources in the City

III. Development of Human Resources

IV. Promoting Personal Safety and Security of Property

V. The City as a Cultural and Educational Center

VI. General Administration and Support

* Option A is from the more detailed Illustrative Program
Structure presented in Attachment I to "PPB Note 3". The objectives
shown in Exhibit 1 are related to the categories here.
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and cost estimates.

The concept of "program" as used in PPB systems will generally not
be directly compatible with current accounting systems. As has been noted
above, identification of all costs generated by an output oriented program,
regardless of source of funding, organization, or object class is necessary in
PPB systems. These costs should be included, as far as is practicable, with
the program generating them. Current accounting categories should not be
allowed to affect significantly the choice of PPB system program categories.
There will be many ways in which program costs can be at least roughly estimated
from existing accounting systems. In the long run, however, some changes in
the financial information systems will probably be desirable.

3. Classification bases

In grouping programs many different bases can be used. At the
upper levels of the program structure, the groupings as already noted should
be related to the major fundamental governmental objectives that have been
identified. One possible major basis for classification at the upper levels
lies in the characteristics of the "clientele" or target" groups being served.
Some of the characteristics that might be appropriate to distinguish are: age,
sex, race, income level, geographical segment, and type of disability. Another
major classification basis is to distinguish "preventive" programs from programs
that service the existing conditions.

Exhibit 4 illustrates how one segment of governmental services
might be structured. The example shows the path that might be constructed from
the main objective, "To provide a 'Satisfactory Home and Community Environment'
down to 'foster home programs for dependent children."' More category levels
are shown than may be practical to include on the formal, government-wide,
multi-year plan. However, all of these categorizations are likely to be perti-
nent for individual program issues. Therefore, such detail should probably
be provided for by the department concerned, such as the jurisdictions'
Department of Public Welfare.

Since the cost estimates required for program planning (as the term is
used in PPB) are in general less precise than for budgeting, it is likely to be
desirable in many instances, particularly for the later year estimates, to
develop cost factors, such as the cost per patrol car unit", which aggregates
the costs for several object classes and perhaps for more than one agency. Such
cost factors are very useful for developing and evaluating program options.
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EXHIBIT 4: FOSTER HOME CARE IN THE CONTEXT OF A PROGRAM STRUXTURE

Satisfactory Home and CommunityI Environment

- I-
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Clientele groups provide the basis for the groupings at levels 2
through 5. (The characteristics distinguished are: dependency, age, type of
handicap, and whether the children are without homes or not.) Levels 6 and 7
contain the specific programs, the specific "means'. The lowest level, level
7, itself could probably be further subdivided for the department's internal
purposes.

Various other classifications could be proposed. For example,
perhaps children with special handicaps should not be separately classed
until a lower level (if at all). A second option would be to insert a level
(between say, 5 and 6) to distinguish programs for "emergency care" from those
for "temporary care", from those for "long term care". The classification
scheme in Exhibit 4 does not contain this distinction.

The category "Prevention programs" at level 6 in Exhibit 4 is an
important one. Prevention will often have very high returns over the long
run. In the example shown, many programs to prevent the abandonment of
children might be possible and would, in the long run, reduce the need and
public expense, for the care of children without homes. For example, such
efforts as: assistance in family planning, direct financial aid and home-
making services to families, and assistance to unwed mothers, might reduce
the number of abandonments. Many other possibilities exist.

The supporting activities such as "research", "evaluation and
planning", and "general administration" are shown in Exhibit 4 at level 7.
Though shown in the exhibit only at one level, these activities may exist
at all levels. Such support-type activities are discussed further below.

To a great extent the classification bases chosen and their
specific order will be determined according to the individual government's
own view as to the important issues that confront it and the priorities it
attaches to them. However, in order to achieve a reasonably stable program
structure, it will be preferable if these priorities are set in accordance
with a long range view.

Bases that should not be used to group programs are:

a. Accounting object classes (discussed in "2" above).

b. Cost elements such as "operations, activity Y" vs. "main-
tenance, activity Y" vs. "capital costs, activity Y".

Costs for these items should be included with the costs of the
specific programs that generate them but should not be distinguished in the
program structure. It is not the purpose of the multi-year plans of program
analyses to display these types of detail; the focus of PPB is upon whole



361

- 13 -

programs, not on the cost components. *

One highly desirable feature of the program structure and the
words used for the categories is understandability. The users should under-
stand why the categories are grouped as they are (even if they do not fully
agree with the approach) and what each category is meant to encompass. Ob-
scure or overly subtle classification schemes and overly fancy language are
to be avoided.

Categories that are grouped together (at any level of the struc-
ture) will be either "complementary" or "competing", and perhaps some of both.
(In the broad sense all groupings and all individual programs compete with
each other for funds.) At the upper levels of the structure, where category
groupings represent different governmental objectives, the groupings will be
complementary. At the lower levels, the groupings contain different means to
accomplish the objectives; there will be more of a tendency for categories
within such groups to be "competitive" with each other.

4. Multiple-purpose programs

The grouping and classification of programs will seldom be neat
and tidy. Many programs will have simultaneous applicability to more than
one program grouping. For example, street lighting probably serves both to
help traffic safety and to reduce crime, and perhaps also has a beautification
function. But traffic safety, law enforcement, and physical beautification
may each be separate objective oriented categories in different parts of the
program structure. Where then should the street lighting activity be placed?

Probably the most frequent solution will be to place it with that
grouping to which it seems to contribute most. Another and possibly better
solution is to place it also with the other groupings to which it makes a
significant contribution. When this is done, it will be necessary to identify
the program as a 'non-add" entry in these other groupings so that when grand
totals are calculated, such programs are not double-counted. However, the too
frequent use of these multiple, non-add entries will add too much length to
the program structure and thereby adversely affect the ease with which the
information can be comprehended. Therefore, multiple entries should be used
selectively.

This does not mean that advanced quantitative analytical techniques
should not be applied to, say, central garage maintenance activities as a whole
for the purpose of reducing costs and improving efficiency. But this, in
general, is not the thrust of PPB systems which aim at comparisons among end-
oriented programs. Methods improvement and cost reduction in current operations
are not the objective of a PPB system.
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Regardless of the placement of a program in the formal program
structure, if a program is relevant to an individual program analysis, it
should be considered in the analysis.

A related type of problem arises with "support-type" activities;
this is discussed in the next section.

5. Multiple-application support activities

As was previously stated, activities and also the costs that are
generated by a program should, in general, be considered part of the gener-
ating program. No special category in the program structure is needed, nor
should be provided explicitly in the program structure, for each such activ-
ity. However, a major problem arises with activities of the support type,
which serve more than one program. For example, public-building maintenance,
employee benefit programs, departmental administration activities, and general
research and planning activities, are all likely to provide support to many
individual programs. Such activities primarily support other govern-
mental activities (i.e., programs), and do not in themselves require program
decisions (in the sense used in PPBS).

There are various ways of handling such activities. The problem
is to provide for them in the program structure in such a way as to give the
reader of the multi-year program and financial plan or of the program analysis
(the principal places where the program structure is used) a reasonable per-
spective as to the costs and other resources involved in the various programs.

Three types of approach can be identified:

(a) Assign all the costs of the activity to the individual
programs supported and not show the activity explicitly in the pro-
gram structure.

(b) Establish a separate program category for the activity,
placing it in the program structure at a level that suggests
which programs it supports.

(c) Attempt to identify (perhaps statistically) the portion
of activity that varies with the size of the programs it sup-
ports, and assign this portion of the activity to each supported
program -- as in "a", above. The remaining portion of the activ-
ity, that which is "fixed", would be allotted a separate program
category -- as in "b", above.
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Both the second and third approaches require establishing separate
categories in the program structure for the support activities; the first
approach does not.

Inevitably there will be activities for which there is not a
reasonable basis for cost allocation, and little would be gained by the
attempt to assign their costs to individual programs. The program structure
should provide separate program categories for such activities. For example,
the Department of Health's overall administration should probably be included
in a separate support activity category under the "Health" program grouping.
The administration of a mental hospital could be included in a separate sup-
port activity under a "Mental Health" program grouping (which itself would be
a sub-grouping under "Health"). General, government-wide, administration
activities would be given a special category as shown by the "General
Administration and Support" category in both options of Exhibit 3.

6. How many levels should be provided?

It is impossible to specify the exact number of levels that should
be provided in a program structure. There should be at least three, and prob-
ably more will be desirable. As is illustrated in Exhibit 2, different parts
of the program structure may have different numbers of levels. At some point,
additional category levels will make the structure too cumbersome. Too much
detail may overload the presentation and make the information indigestible.
Many levels would be needed just to provide explicit recognition to all pos-
sible clientele class characteristics of potential interest. The formal
structure cannot be expected to take up all questions. It will be necessary
to select the groupings that are believed to be of the most interest.

Before a separate level for a group of programs is established (or,
for that matter, before any program is assigned a separate category), each
program involved should pass one of two tests: (1) The individual program
should entail a substantial commitment of resources over the planning period,
or, if it does not, (2) the program should be of substantial importance. For
example, an air pollution control program might be small in terms of the
currently approved dollars in the plan but it probably should be included as
a separate, identifiable program category, if it is believed of substantial
public concern or political importance.

Programs which do not meet either of these two tests should be
grouped with related programs into a combined program category with an ap-
propriate label (such as "Other Preventive Health Programs", "Miscellaneous
Indoor Recreation Programs", etc.).

The government's formal program structure may be a summary of more
detailed displays at departmental levels. For example, though the Department
of Public Welfare may need all seven levels shown in Exhibit 4, and perhaps
more, for the formal program structure it might be appropriate to compress it
to perhaps four or five.levels. (Note that Exhibit 4 covers only one portion
of the programs that would, be of 'nterst to a Department of Public Welfare.)
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7. Provisions for future changes

The program structure should contain provisions not only for

current programs but also for programs that are planned or being considered

for possible inclusion in future years. The program categories should, in

a sense, be all-inclusive (exhaustive). For example, it may appear that
there are no government programs currently in being or planned in the area

of abatement of community noise. If this is recognized as a significant

problem of interest to the government, it would be appropriate to include a

"Noise Abatement" category in the program structure even though the current

multi-year financial plans would not show any funding. Such inclusions

would help to highlight what may be deficiencies in current governmental

planning.

8. Need for special groupings

As has been indicated already, the formal program structure

cannot be expected to deal with all questions; it will be necessary to

select the groupings that are believed to be of most interest. Often issues

will arise that necessitate the examination of program groupings other than

those immediately available in the government's formal program structure.

These would be prepared on an 'as-needed basis.

For example, if the program structure Option A of Exhibit 3 was
being used, a multi-year financial plan could not directly provide informa-

tion on all programs intended solely for senior citizens. To obtain this

information, the individual programs for senior citizens under Health, Satis-

factory Homes, Leisure-Time Opportunities, and so forth, would have to be

pulled out and aggregated.

At times a government may have important reasons to highlight

certain particular problems for a prolonged period. For example, a model

city program might focus upon one segment of the community, or the juris-

diction might have a particularly difficult problem with juvenile delinquency.

The basic program structure would not necessarily highlight these specific

problems. That is, programs focusing on the segment of the community empha-

sized in the model city program or for dealing with the problems of juvenile

delinquency might be scattered throughout the program structure.

One way to handle this, without revamping the whole program

structure, would be to leave the basic structure intact but to pull out and

group separately certain related programs. Until the need for separate
identification is dissipated, programs could be shown in both places, with

the special grouping treated as a "non-add" entry (to avoid double-counting

when totaling).
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C. Formulation of Descriptive Statements

Preparation of a description of each category in the program struc-

ture is a necessary part of constructing a program format. The descriptions

should indicate the fundamental governmental objectives that are aimed at

(for the upper levels) and the intent, scope, and content of each category at

all levels. The descriptions are needed to make clear what types of activi-
ties and what costs should be included under each program or grouping of
programs.

Titles used for program categories seldom will be sufficient to

convey the full intent of the category. Which activities and which costs
are meant to be included under each category will have to be provided in some

detail. Also, it is necessary that, as future program proposals are made,

guidelines be reasonably clear as to where in the structure the programs
would be placed.

The more detailed and exhaustive the program structure is, the less

the need for some of this descriptive information. Nevertheless, no program
structure will be free of ambiguities.

For example: Is the category "Programs For Job Training" meant to
include vocational rehabilitation programs or are the latter to be included
under "Programs To Help the Disabled?' Such intentions should be spelled out.

Another example: the intended means for handling support-type
activities, such as centralized garage maintenance, employee benefit programs,
public-building maintenance, and departmental administration, should be
indicated. (Note that, as was indicated previously, the recommended procedure

is to assign as much of the cost of these activities as is practicable to the

individual programs using them.)

Exhibit 5 gives an example in summarized form, of a portion of a
program structure (that portion covering health programs) with associated
objectives and definitions. Note that this is a special purpose" program
structure. That is, it contains a number of categories, particularly under

I and II, that in a formal government-wide structure would be included under

other-than-health categories. A structure such as that shown in Exhibit 5

would provide an appropriate framework for comprehensive analyses of health.

The descriptive statements contained in Exhibit 5 are illustrative only. They

are not as extensive or as comprehensive as would be required for a jurisdic-

tion's complete needs.

84-449 0-67-24
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EXHIBIT 5. AN ILLUSTRATIVE PROGRAM STRUCTURE FOR "HEALTH"

I. Promotion of General Health and Vigor

Objectives: To promote a state of well-being by patterns of living.
Definition: Programs other than direct health programs that elevate
the health status and vigor of a people and are not merely concerned
with the absence of disease and injury.

-- Satisfactory nutrition -- Employment satisfaction
-- Satisfactory educational attain- -- Income maintenance

ment -- Satisfactory social and inter-
-- Leisure for physical and group relations

emotional fitness -- Satisfactory home and community
environment

II. Environmental Health

Objectives: To prevent and control the potential dangers to health in
the environment of man's own action upon nature.
Definition: Educational, regulatory, inspectional, and monitoring ac-
tivities and services and research that contribute to maintaining and
restoring the natural environment to a healthful state and to controlling
within a safe margin the degree of pollution or health hazards in the
environment.

-- Air pollution control -- Water pollution control
-- Safe water supplies -- Safe food handling
-- Regulation of drugs and food- -- Industrial hygiene and safety

stuffs -- Control of vectors
-- Solid waste disposal -- Housing enforcement
-- Monitoring and control of radio- -- Highway safety

logical materials and wastes -- Noise abatement

III. Preventive Health Care

Objectives: To prevent the occurrence of impairments and diseases and
their spread to the community.
Definition: Programs of education, vaccination and immunization, com-
municable disease detection, and case finding that avert the occurrence
of disease or impairment of function, either by generalized mass rela-
tionship between providers and health services and the individual, or
by individual relationship between providers and the individual.

A. General population: Programs of disease prevention not associated
with special target groups.

-- Health education -- Case finding and follow-up
-- Disease screening -- Imminizations and vaccinations
-- Epidemological investigations -- Other infectious and communi-
-- Biological laboratories cable disease control
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EXHIBIT 5 (Continued)

B. Special target groups: Programs of disease prevention associated with
specJfic clientele groups including programs associated with specific
disease categories.

-- Low income families -- Mental health & mental retardation,e.g.
-- Mothers and children, e.g., family counseling - detection -

maternal health programs case-finding - follow-up

well-baby clinics -- Special disease categories, e.g.,
health programs for pre- Tuberculosis
school and school children VD, Other

IV.Diagnostic Services, Treatment, and Rehabilitation Care

Objectives: To provide access for the individual and his family to quality
medical services, to halt the progression of disease and injury, prevent compli-
cations or sequallae of disease and injury, and reduce impairment of function.
Definition: Secondary prevention including health examinations, diagnosis and
case finding; referral services; family counseling; treatment, rehabilitation;
patient supervision.

A. General population.

-- Complexthospital and non-hospital services: Programs consistent with
the medical professions' team approaches to care of the patient and his
family and with current medical science and the technology of "medicine",
e.g.,

inpatient hospital care nursing homes, convalescent care,
home health care half-way houses, etc.
ambulatory care dental health care
rehabilitation centers and
clinics

-- Planning for and monitoring of access to an organized system of quality
services, including developmental programs, e.g.,

health personnel
health services organization

health facilities

B. Special target groups

-- Low income families, e.g., -- Mental health & mental retardation,e.g.

medical assistance hospitals and other institutions
neighborhood clinics community mental health clinics
migratory workers drug addiction program

-- Mothers and children, e.g., smoking control
maternal child health alcoholism clinics
crippled children -- Other special targets, e.g.,
preschool and school children heart, stroke, and cancer
child care centers TB, VD

V. General Support

Definition: This category contains programs of a general, supporting, or ad-
ministrative nature which can not be reasonably associated with any of the
preceding categories. -

-- Birth and death registration -- Research and statistical activities
-- Licensing of health institutions -- Other regulatory activities
-- Licensing of health practitioners
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I. Why is Cost Analysis Needed?

If there were an unlimited amount of resources available to gov-
ernments, there would be little need for a plinning-programming-budget-
ing system, or even for budgeting. Of course, this is not the case; re-
sources are scarce. It is necessary to make selections as to which proj-
ects, which programs, should be undertaken and carried out. Therefore,
in choosing among competing programs it is important to estimate how much
of each scarce resource each alternative is likely to require.

In our present day society, dollar costs usually are a good rep-
resentation for measuring usage of resources. Therefore, budgeting as
well as. program cost analysis is done primarily in terms of dollars. The
remainder of this note will use dollars as the unit in which to measure
resources. Nevertheless, it is to be recognized that such physical units
as manpower and land may on occasion be major resource constraints. In
such cases, estimates of the need for each such resource for each pro-
gram option should also be explicitly made in the program analysis..

The crux of a PPB system is program analysis. The term "program
analysis" as used in a PPB system essentially consists of the process of
determining the relevant objectives, synthesizing alternative means to-
ward these objectives, and identifying the costs and effectiveness (i.e.,
the "benefits" or "returns") of each alternative. Estimation of the
costs for alternatives and the estimation of how the costs are likely to
vary with changes in significant programs Characteristics are major parts
of the analysis.

II. Where is Cost Analysis Used?

Cost estimates are required for each of the three primary products
of a PPB system:

(a) The Budget

(b) The Multi-Year Financial Plan

(c) Program Analyses

Exhibit 1 represents the information flow in a PPB system in re-
gard to these three products. Individual program analyses are performed
leading to a tentative multi-year program and financial plan which in-
cludes all parts of the government's operation. This comprehensive
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multi-year plan permits examination of the total set of tentative deci-
sions to determine overall reasonableness and feasibility. Should prob-
lems arise, individual program decisions may have to be revised. The
first year of the resulting multi-year plan becomes the guide for the
preparation of the budget. During the preparation of the budget, certain
previously unforeseen constraints may arise which lead to the need for
"second looks" at the program analyses and multi-year plans. After the
budget has obtained final approval, the tentative multi-year plan is re-
vised as necessary to be compatible with the approved budget. Either
executive or legislative action may necessitate revisions. The final ap-
proved plan represents the base" from which program proposals are made
in the subsequent planning-programming-budgeting cycle.

It is important to recognize that there are major differences in
requirements for cost estimates for each of these PPB products.

Failure to recognize these differences may lead to considerable
confusion.

(a) The Budget:

(1) Cost estimates are required for only a single future
year (or two years if the budget covers a biennial period).

(2) The cost estimates need to be as precise as possible.

(3) The budget, and therefore the categories in which costs
are presented, should reflect the needs of the management control pro-
cess. Neither the multi-year financial plan nor individual program anal-
yses are intended for management control purposes as is the budget. A
jurisdiction may find it appropriate and necessary to use organizational
and accounting object class categorizations (such as personal services,
supplies, equipment, etc.) in its budget. Others may find it more mean-
ingful to use a "program budget" with its program oriented categories.
While program budgeting is helpful in evaluation of the budget, it is
not essential to a PPB system as long as there is a cross-walk" to as-
sure compatibility between the categories used for planning programs
and the budget categories.

(b) The AMulti-Year Financial Plan:

The purpose of the multi-year financial plan is to provide
improved perspective as to the dollar implications of the approved pro-
grams.
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After the budget has been approved, figures based upon the approved
budget can be incorporated into the multi-year plan. However, the ten-
tative multi-year plan (as shown in Exhibit 1) is proposed prior to the
budget. The cost estimates prepared to this tentative plan are our con-
cern here.

Cost estimates for this plan, particularly for the years beyond the
coming budget year, does not have to be and in fact cannot be, considered
very precise. However, more care should be taken in estimating costs for
the budget year to reduce the need for major modifications of the plan
after budget costs have been prepared. Nevertheless, it does not appear
necessary to provide in the multi-year plan the apparent precision or de-
tail that might be needed for the budget.

(c) Program Analyses:

The cost estimates needed for program analyses is the main
subject of this presentation. The emphasis is on the ability to estimate
the complete cost implications of each of the wide variety of program
alternatives which might be proposed. All relevant cost implications,
both immediate and future, need to be considered. A requirement for great
accuracy or precision in cost estimating for planning is both impossible
to achieve and unnecessary. The considerable uncertainties that are en-
countered when trying to predict future costs and effectiveness, partic-
ularly for new, untried, programs, are such as to abort attempts at real
accuracy. Thus, for PPB analyses, total program cost estimates accurate
within, say, plus or minus ten percent would usually be considered quite
accurate. When comparing program alternatives involving major uncertain-
ties, a difference in cost between them of only ten percent would essen-
tially make them a "toss-up" on the issue of costs.

III. What Costs Should Be Included?

One of the fundamental characteristics of a PPB system, and more
particularly of the PPB program analysis process, is the consideration
of all relevent costs. The following basic concepts are involved:

(a) First, the "marginal" or "incremental" costs are the relevant
costs (these are essentially equivalent terms for the purpose here). This
simply means that if we are estimating the costs for a specific program,
only the additional costs that are incurred are relevent. "Sunk" costs,
those which have already been spent (or at least can be presumed to have
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been spent prior to the beginning of the time period being considered)

are irrelevant. 1/ For example, the fact that last year, $1,000,000
was spent on a facility is not relevant to the cost analysis. There, of
course, may be psychological and political reasons why the government
will be concerned about the previous expenditure. Nevertheless, approv-
ing an inferior alternative because of the $1,000,000 expenditure is from
a technical, cost point-of-view "throwing good money after bad."
Only the future costs of the facility, for example, those for operation,
maintenance, and rehabilitation are pertinent.

Another example of the marginal concept is the following: suppose
we are concerned about whether one or two more swimming pools should be
added in a community. To evaluate whether one or two pools is preferable,
the appropriate cost to relate to the value of the second pool is the ad-
ditional cost of the second unit -- not the average cost of the two (quan-
tity discounts, for example, might reduce the unit cost of the second
swimming pool). If one pool could be obtained for $100,000 and two for
$180,000, the relevant cost of the second pool is $80,000 not $90,000 (the
average cost of the two).

Closely related to this incremental cost concept, is the need to
distinguish between "fixed" and "variable" costs. A major part of cost
analysis will be spent in attempting to determine which costs are fixed
and which costs are variable in the context of the particular program
alternatives being considered. For example, if we are considering switch-
ing from one type of refuse and garbage collection and disposal operation
to another, it is necessary to identify which of the current on-hand ve-
hicles and facilities can be used in the revised operation. Certain other
costs, such as certain supervisory and facility costs, might not be af-
fected or might only be partially affected by the change. Only that por-
tion of the costs which are affected in the switch-over from one system
to the other represent true incremental costs.

In the long run no cost is actually fixed. For example, even the
cost of departmental leadership is likely to increase as more and more
programs are added to the department. This might take the form of added
staff and clerical assistance or possibly even the need to increase the
department head's salary and his employee benefits in recognition of his
increased responsibilities.

1/ However, if there is a potential salvage value, e.g., for facilities,

this return would be pertinent to any program alternatives which could
consider disposal of the facilities as part of the alternative.

.. 1.
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The basic cost analysis problem is to determine, for each situation,
what costs will change and to what degree.

(b) It is the difference in total cost required that is generally
relevant when comparing alternative programs. Less emphasis need be given
to estimating the total, absolute, costs of each alternative. However,
the government will need to consider the total costs when assessing these
program alternatives in relation to other parts of the government.

(c) An important consideration is to consider all costs. In cost-
ing out a program, cost should be considered regardless of accounting ob-
ject class, organizational unit, or source of funding. Exhibit 2 shows a
generalized set of cost elements that might apply to any type of government
program. 2/

For a program, costs are likely to come from more than one depart-
ment and more than one funding source or account. A common example is
that of vehicle maintenance which is performed in a centralized garage in
a "Department of Public Works" or "Department of Public Property". The
costs for this maintenance should for program analysis purposes be included
in the costs for the individual programs that use the vehicles. Some gov-
ernments currently charge minor, though usually not major, vehicle main-
tenance to the department (but not to the individual programs) incurring
the charge. "Public building maintenance" is a similar example, e.g.,
police programs should be charged with relevant police precinct building
maintenance costs. Another case is employee benefits; these benefits are
typically charged in local governments to separate accounts. For program
cost analysis, it is highly desirable to include associated employee bene-
fit costs (which may add 10 - 15% or more to personal services costs)
along with the individual programs that generate them. Also, relevant
capital costs, even though handled in other funds and in a separate budget
document, are costs just as any other for purposes of program analyses.
(Though, of course, special revenue considerations may be involved which
may need to be considered before making final decisions.)

2/ The proper way to treat borrowing costs in individual program analyses
is not clear. Initially, it seems best to include the costs as they are
needed rather than including possible interest charges and the altered time
phasing due to payments of principal. The question of how needed funds
might best be raised probably can, at least initially, be separated from
the choice of individual program alternatives.
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EXHIBIT 2. Illustrative List of Elements of Program Cost

I. One-time, fixed, costs-costs which are essentially invariable
with size and duration of program.

Research
Planning
Test and evaluation

II. Investment costs--costs which vary with size of program but not
duration.

Land
Building and facilities
Equipment and vehicles
Initial training

III. Recurring costs: ("Operating and Maintenance" costs)--costs which
vary with size and duration.

Personnel salaries, wages and employee benefits for direct
operations.

Maintenance of equipment, vehicles and buildings.
Direct contributions and payments to citizens, e.g., welfare

payments to the needy.
Payments to extra-governmental institutions for services for

citizens; e.g., payments to agencies for foster home services.
Miscellaneous materials and supplies.
Miscellaneous support ("overhead") costs.
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All of these costs, including the capital costs, should be
included together in the multi-year financial plans. As noted earlier,
the budget document presentation may be another matter.

One caution: it will, of course, take time and effort to develop
and maintain procedures which permit assignment of such costs as vehicle
maintenance and employee benefits to the appropriate individual programs.
If preliminary indications suggest that certain of such costs will be an
insignificant component of total cost, it may not be worthwhile to in-
clude them for purposes of program evaluation.

(d) Program selection is not only affected by costs during the
immediate budget year but also must be concerned with the future year
cost implications. Thus a decision to build a facility or buy a piece of
equipment in the budget year, clearly implies that operating and main-
tenance costs will be generated in future years. Another example is a
federal grant that covers certain portions of the costs, say, part of
facility costs. The local government needs to recognize the many addi-
tional current and future costs, currently implied by the acceptance of
the facility grant, such as the future operating and maintenance costs.
A further example: avoiding the rehabilitation of certain facilities
this year may lead to the need for greater expenditures in the future.

It is vital to make current decisions that will permit the govern-
ment to meet adequately the needs for services to its citizens in future
years. The current and future cost implications of current plans to meet
these needs must be properly considered to avoid inefficient and infea-
sible future dollar requirements. The formal multi-year program and fi-
nancial plans should consider enough years into the future to allow a
reasonably satisfactory perspective as to the future implications of the
government's programs -- both of individual programs and in aggregate.
But each additional year included in the display means added effort. Cut-
offs of about five or six years have usually been used for the multi-year
financial plans. Many local governments are already annually projecting
their capital improvement needs five, six, or more years.

For program analysis purposes, the cost estimates should cover as
many years into the future as necessary to provide the relevant informa-
tion required for the current decisions. In certain cases such as mass
transit and highway systems the number of years to be considered will
probably far exceed the time span of a multi-year financial plan.
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The issue as to the "time-value" of money arises when considering
a multi-year span. However, it is sufficient at this point to say that
most cost analyses involve the identification of the year-by-year cost
implication of the alternatives. The "time-value" of money problems is
discussed later.

(e) A special problem arises with revenues associated with the
carrying out of a program. Golf course fees, bridge and highway tolls,
and charges for water and sewers are examples. In addition, such revenues
as grants from the federal government or state governments may also be
associated with particular programs. If their magnitudes are likely to
be significant, program associated charges and fees, and inter-governmental
aids need to be considered and their magnitudes estimated for each alter-
native proposed.

Because we are speaking here of a procedure for clarifying program
costs and comparing alternative programs, the relevant total costs should
first be estimated for each alternative. The relevant revenues should
then be considered either as offsets to these costs or as "side benefits"
In general, where the receipts are specifically identified with and are
collected in the course of program operation (such as may be the case with
golf course fees, and water and sewer charges), these revenue items may
be considered as offsets to total costs. (Of course, the setting of the
specific fees, tolls, and charges, etc., is itself a complicated problem.)
It may not always be clear whether to treat the associated revenues as a
cost offset or a side benefit, but this choice should not significantly
affect the program decision, since in either case, the revenues will have
been explicitly considered.

The multi-year financial plan, and the summary tables in the indi-
vidual program analysis reports should probably display three lines for
each program category of the program structure: the total costs, any off-
setting revenues, and the net cost to the government. (In program anal-
yses this would be done for each major program alternative being evaluated.)

(f) Thus far, we have been talking about costs in a somewhat
limited sense. We have been talking about those costs which would be more
or less directly incurred by the particular program -- the "program costs."
Many problems will be complicated by various "secondary" but perhaps very
meaningful cost implications. For example, a slum clearance program might
result in future years in reductions in fire and crime protection services
for the cleared area; on the other hand it might also lead to increased
demand for park and recreation services.

84-449 0-67-25
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In addition, financial repercussions of a program might be expected
to occur outside the government. For example, changes to transportation
systems or in housing may have considerable effect on many types of busi-
ness in the area -- some effects favorable, some unfavorable. Another
example, is the gain in future earnings to individual citizens due to im-
proved health or education programs (which also may mean increased tax
revenue to the government). These outside-the-government cost effects
should be distinguished from the inside government costs.

These secondary financial effects whether affecting the government's
own budget or other sectors of the economy are important considerations.
The estimation of such effects is often very complex and particularly dif-
ficult but nevertheless essential for program analysis.

(g) A term encountered in the economic literature is "opportunity
costs". It is meant to convey the very important notion that if resources
are put into one program, other opportunities for-use of the same re-
sources have been foregone. The "value' of these foregone opportunities
are the opportunity costs of putting resources into the selected program.
This 'value" is, therefore, relevant to program selection.

In program analysis, considerable emphasis is placed upon the iden-
tification of the relevant alternatives. In effect, the explicit identi-
fication and assessment of alternatives is a practical way of taking ac-
count of opportunity costs. To illustrate, Philadelphia might use land
which it already owns to build a golf course. It would not incur any ad-
ditional land costs, but would be giving up the opportunity to use the
land for other purposes. The alternative use of the land is an important
consideration. We may attempt to impute a dollar "value" to this land
(perhaps using current market value) and include this imputed value as a
cost, or we may avoid this imputation which does not represent actual dol-
lar outlays and instead consider alternative land uses as explicit alter-
natives, which are each explicitly evaluated. The latter approach will
probably be most practical in most situations. At the very least, it
would be necessary to explicitly indicate as a "negative benefit" the loss
of the land for other future uses.

IV. How Are the Cost Analyses Performed?

The basic problem in program cost analysis is to estimate what
will happen over the planning period to costs for each of the alternatives
being considered. This cost analysis problem is much more than a cost ac-
counting problem. Several special considerations are involved:
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(a) As already noted, the emphasis is upon estimating the total
cost implications of each alternative, necessarily involving many ac-
counting object classes, many different organizational units, and pos-
sibly different financing sources.

(b) Second, the estimate is directed to quantifying what will
happen in the future, not what has happened in the past. The importance
of historical information is to provide clues as to what the costs are
likely to be in the future.

(c) Third, many program alternatives will contain components for
which there is no historically identical component. For example, new
types of equipment, new types of training programs, or new types of fa-
cilities will often be proposed.

(d) Fourth, cost analysis not only requires cost information but
also requires the estimation of various physical characteristics (which
affect unit costs) and various physical quantities which indicate the
size and quality of the needed program. For example, if we are esti-
mating the costs of a new helicopter-assisted traffic control system,
the cost analysis will probably need such varied information as:

(1) The number of helicopters needed, and likely frequency
of use, to do the designated traffic control job;

(2) The various characteristics of the helicopters and the
plan of operation so that the per-flying hour operating and maintenance
costs can be estimated; and

(3) The various characteristics of the plan of operations
so that the number of personnel of each major type required can be esti-
mated. When multiplied by the appropriate pay and benefit per-man rates,
total personnel costs can be estimated.

A second example is that of a proposed new garbage and refuse
system. Costing new types of pickup and disposal methods will require
an understanding of the major physical characteristics of the equipment
and operational plan of the proposed system. In addition, if the fre-
quency of pickups and the geographical locations to be covered are being
evaluated, costing formula which are sensitive to these characteristics
will be needed.

The cost analysis process, thus, requires not only the talents of
program cost analysts but also requires substantial technical assistance
and inputs from the operational staff and the program designers.
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Five techniques for estimating costs can be identified. These are

(1) Use of unadjusted current data applied to the future.

(2) Preparation of internal "engineering" estimates.

(3) Use of "Vendor" estimates.

(4) Use of statistical estimation.

(5) Use of cost factors and cost models.

For any given problem some or all of these techniques might be used. Each
of these is discussed below:

(1) Use of unadjusted current data applied to the future.

For example, the latest salary and employee benefit
scales might simply be used as cost factors to estimate future personnel
costs. Again, current data on the number of personnel or the man-hours
required to perform a specific task would probably be appropriate to use
as the estimate of the future requirements for that task.

This costing technique is primarily applicable to costs
that are not expected to change significantly. However, for example, if
a city's vehicles are expected to become more complex in the future (e.g.,
more automatic drives and more gadgets might have been added), higher
costs per vehicle might be anticipated as it became necessary to have
higher skilled maintenance personnel and more expensive parts. If a city's
garbage and waste collection vehicles become more mechanically complicated,
higher wages and additional training costs for drivers as well as higher
unit vehicle maintenance costs might be anticipated. In these cases, it
would not be appropriate to utilize the unadjusted current data.

Price level changes may, of course, also affect the
future costs of program components even if nothing else changes. This
problem is discussed in (6) below.

(2) Preparation of internal "engineering" estimates.

As new programs are proposed which involve components
significantly different from current or past program components, other
techniques are needed. The major technique currently in use is for cost
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estimates to be prepared by internal experts (for example, the engineers
or others doing the program design) for the new components.

One difficulty in "engineering" estimates is that if
many program alternatives and variations are required, the estimate pre-
paration time may become substantial. And this is likely to be the case
in a PPB system with its emphasis upon the identification and evaluation
of alternatives.

(3) Use of "vendor" estimates.

Certain programs may involve pieces of equipment or fa-
cilities for which price quotations may be obtainable from a seller or
builder. If the quotes are for already existing items or minor modifica-
tions of such, they should be accurate. However, to the extent that a
firm commitment is not implied by the estimate and to the extent that
complications might arise in making the item, uncertainties in the cost
estimates will exist.

(4) Use of statistical estimation.

This is the first method that is probably considerably
different than those currently in use in state and local governments.
For PPBS program cost analysis it can be very useful.

Predicting future costs, especially for programs with
new and perhaps novel characteristics, is a very difficult task. Expert
judgment should be helpful and will be necessary, but the cost analysis
can be considerably aided by the use of statistical techniques. Statis-
tics, property utilized, can be useful in extracting the most informa-
tion from historical data.

The use of statistics can be very simple or very compli-
cated. The basic concept is to take the historical and current data that
is available and make inferences from it as to future events.

The simpler techniques of statistics are familiar. For
example, to derive a figure for the fuel and maintenance cost of police
cars used in a traffic control program, a simple arithmetic average of
the previous year's costs for all traffic control police cars (if they
can be distinguished) can be made to give an average cost per car. As-
suming no price level increases or significant changes in the nature of
the police cars being utilized, the average cost per car could then be
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used to estimate proposed alternative programs involving any number of
police cars of the same type.

The concept of means, medians, modes, frequency distribu-
tions, etc., add some complexity but are still basically quite comprehensible
to the layman, and often useful.

A more advanced, but often useful, technique is the use of
"regression analysis". This concept is easiest to explain through a dia-
grammatic example (See Exhibit 3). Here the analysts are interested in
estimating the future maintenance costs of police patrol cars. The cost
analyst, with the help of the technical experts on the item being costed,
first makes assumptions as to which program characteristics (i.e., variables)
significantly affect the cost being estimated. Here they have assumed that
the major explanatory ("independent") variable is the number of miles driven.
The diagram shows what is called a "scatter diagram" on which is plotted the
most recent year's data on the eight patrol cars. (It is a small police force.)
From the appearance of the scatter diagram, the analysts estimate that a
straight line would fit the data. Using standard mathematical procedures (and
perhaps with some computer assistance), a line of "best fit" can be readily
derived. The line is shown on the scatter diagram. The equation for the
line is also shown. The specific values of "a" and "b" in the equation are
the results derived from the historical data. The resulting equation can
then be used to help estimate future maintenance costs of police patrol cars
of similar type to those in the sample.

Considerably more complicated assumptions may be appropriate
in many instances, requiring more complicated statistical techniques and more
complicated equations. Another hypothetical example is shown in Exhibit 4.
Here, two alternatives as to the form of the relationship have been hypo-
thesized by the analysts (one a "linear" and one an "exponential" form). Data
on actual, past, hospital construction costs, Y, and the X's are collected
and used in the statistical analyses to determine values for the constants in
each of the two equations. The results of the statistical analysis will also
provide information as to the "goodness of fit" of each equation and is used
to assist in making a choice between the two forms. With more than one
explanatory variable, "multiple" regression analysis rather than "simple"
regression analysis is required.

These statistical techniques are being increasingly used
for this type of problem. The resulting equations are often called, "Cost
Estimating Relationships" ("CER").

It is to be noted that to use any of the equations for
estimating future program costs, it is first necessary to estimate the
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EXHIBIT 5: Example ofRIkegression Analysis
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EXHIBIT -- :
Hypothetical Cost Estimahtns Relationships

y

y

- a + bX1 + CX2 + dx3

or

= pxcq Xz 3

WHERE:

Y= hospital construction cost
x1= number of hospital beds
-- = size of research staff
X3= eŽpectecd rMeedical worker per paLtenLt ratio
a,b,cd 1 --. . - I

P, cvr, S -values statistically derived fromn data
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values for each of the explanatory variables (that is, the X's in the ex-
hibits). This itself may often be difficult.

A special type of CER, which has found considerable use in
the aircraft industry, and is likely to have some applicability even to the
"learning curve"). This is based on the concept that where there are
repetitive occurrences of an activity (such as the production or the repair
of a vehicle) that the unit cost will tend to go down. Quantity discounts
from vendors are one expression of this. However, certain internal govern-
ment on-going activities will also be repetitive and therefore learning
curves may also have applicability to internal government operations. The
cost-quantity curve would be statistically derived from past data and then
used to project future costs for different quantities proposed.

(5) Use of Cost Factors and Cost Vodels.

There is a need in program analysis for the evaluation of
numerous program alternatives, which may run the whole gamut of different
scopes and quality of services as well as different types of programs.
Thus, there is likely to develop a repetitive need for the preparation of
cost factors and cost equations which can be applied to a number and variety
of costing problems. Statistical equations such as already illustrated as
well as simpler cost factors -- such as the maintenance cost per year per
police car, per fire truck, or per ambulance -- might be appropriate for
each major program area. These would be up-dated periodically for use as
costing problems arose.

Individual cost factors or cost equations might be prepared
at any convenient level of aggregation. For example, some might cover a
single accounting object class; others might cover a sub-object class; and
still others an aggregation of object classes. This will depend upon the
particular circumstances such as the nature of the available data and the
use to which the factors and equations are likely to be put.

A collection of these cost factors and cost equations which
together could provide estimates of the total program cost for different
variations of a certain type of program is occasionally called a "cost
model". Such cost models might be constructed for welfare programs, for
sanitation programs, for recreation programs, etc. If the cost model in-
volves much computation and is used frequently enough, computerization
might be appropriate.

Erratum - Page 17

First sentence in first paragraph should read:

"A special type of CER that has found considerable use in
the aircraft industry and is likely to have some applicability
even to state and local governments, is the cost-quantity curve
(also known as the "learning curve")."
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(6) Some Special Problems in Cost Analysis.

Before leaving the "how's" of cost analysis, three spe-
cial problems need to be mentioned.

First, is the question of price level changes. In the
federal government, the multi-year financial plans and program analysis
costs have usually been expressed in "constant" dollars. That is, no
adjustments are made to reflect possible future price changes which are
due to general changes in the local or national economy. This is conven-
ient and avoids added problems and computations. The estimation of future
general price level changes is no small matter. In addition to the prob-
lem of attempting to predict the trend of the general economy, the price
index is likely to differ for each element of cost. That is, payroll costs,
construction costs, various types of equipment, etc., each potentially re-
quires its own price index projection.

However, for state and local governments, it may well be
appropriate, at least in the multi-year financial plan, to provide price
level changes estimates in order to be more realistic. Perhaps the best
approach would be to make price adjustments for the summary estimates for
each year. Individual program decisions are seldom likely to be affected
by the price level change estimates and probably the additional effort to
make such adjustments would not be worthwhile. Note here, that I am refer-
ring only to price changes affected by the general economy, not changes due
to unexpected difficulties or unexpected delays and complexities. This lat-
ter problem is discussed briefly in the next paragraph.

A second special problem in program cost analyses is the
need to provide some indication of the magnitude of the uncertainty in
the cost estimates. The magnitudes and likelihoods of the cost uncertain-
ties can affect the final program decisions and should be clearly stated
and presented as best as one can to the decision makers. Several tech-
niques can be used ranging from simply providing qualitiative statements
such as: "the costs are accurate" or "highly uncertain", to more elaborate
techniques which attempt to estimate the likelihoods and sizes of the un-
certainty. One, often suggested approach, is to provide "high", "low" and
"most likely" estimates (rather than just a single estimate) for each major
program alternative.

The third special problem in cost analysis is the form in
which the costs (for each program alternative) should be summarized for
the decision makers.
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The options may be summarized as follows:

(a) Display costs for each year.

(b) Sum all costs for a given number of years, say
five years.

(c) Calculate the "Present Worth" (or "present Value")
of the cost stream.

Option (c) requires some special explanation. Since funds
can be invested and earn a return, postponing expenditures (other things
being equal) is advantageous. Thus, if a state or local government defers
an expenditure for a year, leaving the money with the citizens or with lo-
cal businesses, the citizens and businesses would have the opportunity to
invest the money and obtain a year's return on the investment. (Of course,
if prices rise, as they historically have done, the deferral could mean
added costs.)

The present worth technique assumes a specific rate of
return (i.e., an "interest" or "discount" rate) and computes the present
worth of the annual expenditures required by a particular program alterna-
tive. For example, an alternative might require the expenditure of $1
million now and $1 million dollars for each of the next two years. As-
suming an annual rate of 10 percent, an amount of approximately $2.7 mil-
lion invested today would provide just enough with the 10 percent interest
to meet the three $1 million payments. Any other expenditure patterns
could similarly be translated into a present worth. A competing program
requiring expenditures of $0.2 million now and $1.4 million in each of the
next two years is equivalent to about $2.6 million today. Therefore, other
things being equal, the latter alternative is the less costly. A substan-
tial problem in using the present worth technique is the selection of the
appropriate interest rate. This selection is difficult and likely to be
quite controversial.

It is probable that in most individual program analyses
consideration of the present worth of the cost streams will not alter the
choice of programs and therefore may not be worth the effort. It is the
tentative recommendation here that the present worth technique be applied
primarily when evaluating the full multi-year financial plan and when con-
sidering alternative means for raising the needed revenue.

The estimated actual costs for each year of the plan
(option (a) above) should be presented for each major alternative. It
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would probably also be useful to sum them. In addition, the summation of
all costs for an appropriate number of years is likely to be a useful cost
criterion in the preliminary stages of individual program analyses for
screening out alternatives prior to more detailed consideration of the re-
maining, major alternatives.

Finally, a special caution in cost analysis. There is a
tendency in cost analysis to attempt to be overly precise in situations
which do not warrant it. This can be both wasteful of time and effort
and misleading. Excessive precision should be avoided.

V. Administrative and Organizational Aspects of Cost Analysis.

Finally, a few comments may be pertinent as to various administrative
and organizational aspects of cost analysis.

(1) First, the type of cost analysis discussed here is not the same
as traditional industry and government operations-oriented cost analysis.
The emphasis in PPB systems is upon estimating future program costs for
often advanced and unique types of programs. Unlike fiscal or cost account-
ing, it is not aimed at determining what has been spent and how efficiently.
As such, PPBS cost analysis requires somewhat different skills and abilities.

(2) A PPB system by no means eliminates the needs for the management
control aspects of accounting systems. The current cost accounting systems
in fact will be a chief source of information for program cost analysis.
However, the cost accounting system is not likely to yield sufficiently
the types of data required for program evaluation. Program cost analysis
data needs are likely to place additional demands on, rather than become
a substitute for, information currently obtained by the internal management
information systems.

(3) The demands of PPB systems program analysis for cost estimates
may well necessitate the formation of a special jurisdiction-wide program
cost analysis unit. Such a unit should be part of the program analysis
function and be available to assist the program cost analysis needs in any
department or agency of the jurisdiction.
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VI. Selected Bibliography

There is only a small amount of published material on non-defense
"Systems" (i.e., Program) cost analysis. Much of the technique work has
come from the HAND Corporation with emphasis upon military applications.
However, the following publications are recommended as a start for those
interested in exploring in greater depth some of the current techniques
of systems cost analysis.

1. Don Vito, P. A., Annotated Bibliography on Systems Cost Analysis, The
RAND Corporation, RH-4848-PR, February 1966.

Contains brief descriptions of numerous publications or various as-
pects of cost analysis. Both RAND and outside publications are in-
cluded.

2. Large, J. P. (ed.), Concepts and Procedures of Cost Analysis, the RAND
Corporation, RH-3589-PR, June 1963.

This is a collection of a number of previously published studies on
some of the basic concepts of systems cost analysis.

3. McCullough, J. D., Cost Analysis For Planning-Programming-Budgeting
Cost-Benefit Studies, The RAND Corporation, P-3479, November 1966.

Contains a good summary with examples of the cost analysis concepts
likely to be applicable to non-defense problems.
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NOTE NO. 7: OUTPUT MEASURES FOR A MULTI-YEAR
PROGRAM AND FINANCIAL PLAN

Introduction

Previous Notes in this series have referred to the multi-year
program and financial plan as one of the principal products of a Plan-
ning-Programming-Budgeting (PPB) system.* It has two parts: a multi-
year financial plan which displays the estimated funding required for
each program; and a corresponding multi-year program (or output) plan,
which indicates the expected products of the programmed expenditures
and activities.** This note explores the concept of the "output mea-
sure" and some of the difficulties frequently encountered in selecting
the particular measures or indicators to be used in the program plan
display.

I. Special Problems of Output Indexes in Public Programs

A multi-year financial plan, as one of the summary documents
for use at the executive decision-making level, within the context of
a PPB system, sets forth (among other things) the information on expen-
diture levels proposed for the next budget cycle, and the future year
expenditures implied by current approved programs. Expenditure deci-
sions that are made in terms of the expected output of public goods and
services shift the emphasis away from the cost components of public
programs (e.g. number of personnel employed; space and facilities used,
and supplies and equipment purchased) to indicators of the results, or
output, gained by the costs incurred.

In manufacturing, "output" is a relatively simple thing to
determine. The output of car manufacturers is the number of motor
vehicles of various types produced--trucks, busses, automobiles; the
output of a shoe manufacturer, the number of shoes produced; of cloth-
ing items by dozens; of iron and steel in short tons. The development
of indicators, or equivalent units of output, for public goods and
services has not received much attention prior to recent efforts at
evaluation of public programs and services in terms of the product
gained for the expenditures made. Further efforts toward the develop-
ment of such measures are being made as governments turn to implementa-
tion of PPB systems.

v See particularly Program Planning for State, County, City, Harry
P. Hatry and John F. Cotton, January 19b7, State and Local Finances
Project, The George Washington University, pp. 19-23.

** Commonly, the financial plan and output (or program) plan are pre-
sented as two separate tables. However, both types of information
may be integrated in the same tables. This is primarily a matter
of format convenience and readability.
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Professor Jesse Burkhead, in his studies on educational ex-
penditures has illustrated in summary form the production process of
education in a manner somewhat analogous to that of industry. He shows
the interplay of inputs into the educational system and its output, as
is shown in Exhibit 1.

This illustration, as Professor Burkhead emphasizes, does not
identify the whole range of possible input, process, and output variables.
Furthermore, meaningful measures are not always available. But the
illustration does make the point that government agency budgets should
describe accomplishments--not just objects of expenditure or "things
bought". For example, indicators of the volume of output of a school
system might include reduction in the number of dropouts, number of
graduates, or numbers of children at each grade level, by reading achieve-
ment or arithmetic test scores.

The table below also makes clear that an education system has
a variety of outputs and serves a variety of purposes. The answer to
the question: Who benefits? is also far from simple. Children who
attend school benefit from the schooling; their parents also benefit;
industry gains a literate work force and literate consumers. A whole
spectrum of industrial and commercial practices is dependent on the out-
put of the school systems, such as the credit and banking system and the
insurance industry. The people of the nation benefit collectively in a
variety of ways from a high literacy level.

One further comment should be made at this point--the table
distinguishes between the proximate results of the current expenditure
decision (Process Variables) and the contributions of the system or
program as a whole (Output Variables).

We distinguish here between "evaluation criteria" for in-depth
analysis, and output indicators shown in multi-year program plans. Yea-
sures of output variables that are needed to evaluate program accomplish-
ments often will be numerous and complex. Frequently new information
will have to be assembled or collected to provide the required measure-
ments of public service products. Output variables shown in Exhibit 1
are in this definition system essentially "evaluation criteria" rather
than simple program "output" indicators. In an output or program plan
the indicators serve, primarily as a reminder of at least a component
of the program decision, and to highlight the programs that are funded
in terms of what is expected to be "bought" over the planning period
for the dollars shown in the financial plan.

II. The Format and Function of the Output Indicator in the Multi-Year
Program

The multi-year program and financial plan is prepared as a
part of the planning cycle. It is a summary document for use by the
jurisdiction's executives. It shows the full range of programs, with
their associated costs and selected characteristics, as implied by the

84-449 0-67-26



EXHIBIT 1. INPUT, PROCESS AND OUTPUT VARIABLES
IN THE EDUCATIOMAL PROCESS

INPUT VARIABLES PROCESS VARIABLES OUTPUT VARIABLES
(Land, labor, (Current expendi- (Benefits to the

capital) ture policies) individual & society)

Student Time Class size Increased intellectual
-- in the classrocn curiosity
-- at home
-- extracurricular Size of the school

Social adaptation

Personnel Time Teacher-pupil ratio
-- administrative Developeent of
-- teaching creativity
-- clerical Ratio of adz3inistrative
-- maintenance and clerical parsonnel
-- auxiliary to students Increase in stills and

earning ability

terials and Supplies Use of personnel for
guidance of remedial Incroezod lifetite earn-
instruction ings

Buildings and Equipeent

Grovtb of informed
electorate

Increased national grout

Based on materials developed by Prof. Jesse Burkhead of the Manvell School,
Syracuse University.
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most recent program decisions. A major purpose of the plan is to put
into perspective the decisions already made, and to form the base from
which future program proposals are made.

The format of an output plan is presented in Exhibit 2, using
as an example a page of an output plan prepared by the Office of Economic
Opportunity. As is indicated by the table heading the output plan is
designed to use the sane set of program categories (that is, the same
program structure) as the financial plan. While, in theory, output units
can be provided for each program category at any level of the program
structure, in practice no appropriate or meaningful measure may be
available.

It is assumed throughout this Note that the multi-year plans
are internal documents, limited in use to the executive branch. Juris-
dictions that intend to present the multi-year plans to their legisla-
tive bodies, and possibly to the general public, will have additional
considerations to weigh in determining their format.

The number of years included in the multi-year program plan
should be related to the number of years included in the multi-year
financial plan. It would be most convenient to have both plans cover
the same years. However, there is one consideration that suggests that
it might be preferable for the output plan to cover more years than the
financial plan. Because of the lead times involved with most investment
costs (such as facility and road construction and perhaps personnel
training) funds for such purposes will be shown in the financial plan
in earlier years before their results are reflected in the program plan.
The expected governmental goods and services from investment funds in-
cluded in the last years of the financial plan will therefore not be
completely reflected in the output plan for those years. One option
is to include one or two additional years in the output plan so that
the additional program resources purchased in the last years of the fi-
nancial plan can be shown. Another way to handle this problem is shown
in Exhibit 2. A final column labeled "Build-Up Estimate" has been added.
This column would show the values for any program categories that are
expected to be obtained by means of the dollars provided for the invest-
ments shown in the financial plan which would otherwise not appear in
the program categories for the time period shown.

To summarize the problem of selecting output indicators
against this backdrop:

The major program decision-making has occurred in
response to program analyses and other relevant
considerations.

The task is to indicate, by highlights of the pro-
grams funded, what is expected to be bought" over
the planning period for the dollars shown in the
financial plan.
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At the present stage of the art, output indicators
are not always readily available.

Some general guidelines for selection of appropriate output
indexes can be formulated--at least in general terms.

Purpose--For purposes of the multi-year program plan, the
objective is only to have some ready indicator of what is being pur-
chased, by current and projected levels of expenditure for each of the
major program categories and their chief components. In-depth analyses
will be necessary for evaluation of the programs in terms of govern-
mental objectives and priorities.

Such program indicators will generally be crude measures of
volume or program magnitude. For example, the number of students en-
rolled or graduated would give little or no indication of the quality
of education offered, just as the number of cars produced would show
nothing about their quality in terms of style, comfort, maintenance
costs or safety. While some output measures might be so refined as to
give some indication of quality, measures of quality of many public
services need far more assessment than is now readily at hand.

Specifically, use of output indexes in a multi-year program
and financial plan can be expected--

1. to serve as a quick reminder of the basis of prior year
decisions on program size,

2. to provide an indicator of change that can be expected
to accompany changes in expenditures,

3. to raise questions about prospective levels of expendi-
tures and to flag issues on projected expenditures that
require closer inquiry.

Criteria for selection--Several factors can be identified as
having an important bearing on whether a given measure should be chosen
as the output indicator for use in a multi-year program display:

1. Relevance--The measure chosen should be directly
related to the particular program category or sub-
category for which it is used. (See in this connec-
tion the discussion of inter-program products on
page 7.)

2. Simplicity--The plan needs to be as simple as
possible to avoid overburdening and confusing the
user; but it should also display as much as pos-
sible of the information that will be most informa-
tive. The preference probably should be the one
or two most informative measures, with the
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realization that the executive can always obtain
additional detailed information on individual
programs if he feels he needs it.

3. Data availability--The information needed for the
selected indicator should be obtainable in usable
form and collected on a continuing or periodic basis
over the period covered by the plan.* As better
indicators are developed, data systems can be revised.

A final cautionary word before moving on to discussion of
types and examples of output measures--nothing is to be gained by at-
tempts to count the uncountable. There may be a number of programs--
or subprogram categories--for which no really relevant output measures
are available, or can be devised at this stage. For these, the best
solution may be simply to omit an output indicator or to use the tradi-
tional budgetary method of tabulating the physical components that are
funded by the contemplated program expenditures. These are essentially
"inputs", but they provide a measure of program magnitude--although in
terms of program content, rather than in terms of program results.
Examplesof this type of program size indicator are: pupil-teacher
ratios, welfare worker caseloads, population-hospital bed ratios, number
of fire stations and their staffing levels, number of policemen on active
duty, number of patrol cars. All these are measures of the resources
purchased for program purposes; they do not attempt to throw any light
on what is accomplished by the purchase and utilization of these pro-
gram resources. Nevertheless, until a reasonably illuminating measure
of program accomplishments can be singled out, these customary measures
of program levels may provide the most useful indicator for some cate-
gories or subcategories in the multi-year program plan. This will be
particularly true in program areas in which there are widely accepted
professional staffing standards, e.g., ratio of pupils to public health
nurses in school health programs, hours of nursing care per patient day
in general hospitals, desirable caseloads for social workers, and similar
standard-setting goals for excellence in performance of specialized
functions.

In individual cases it will frequently be difficult to dis-
tinguish an indicator of program size (stated in terms of the major
physical components funded by the program and to be used in providing
the program services) from indicators of the volume of services produced
by those resources. To a large extent this question may be resolved by
making sure the indicator selected is directly related to the defined
purposes of the category or subcategory under consideration, as is
illustrated by the discussion in the section immediately following.

Inter-program Products--As already pointed out in the discus-
sion of Professor Burkhead's illustration of the accomplishments of an
educational system, the program product reflects, and changes with, the
content of the program or subprogram under consideration. For example,
in a first-level program category of "Personal Safety", there might be

e Measures should not be rejected because of data unavailability;
additional data collection will be needed.
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second-level categories of "General Crime Prevention and Control" and
"Police Academy", with a third-level program of "Surveillance" under
the crime prevention category. The number of trained policemen would
be a measure of the product (or output) of the police academy operation,
but a program resource (or input) for the surveillance program. Since
the training of policemen is one of the major measures that contribute
to the overall goal of crime prevention and control, but does not repre-
sent an end purpose* (at least in the program structure used for illus-
tration) the trained policeman is an intermediate product. A parallel
situation is presented by a nursing school in a public hospital.

At least one federal department--Health, Education, and
Welfare--handles this problem by distinguishing between "operations
indicators" and "program impact indicators" for purposes of reporting
output data for its multi-year program plan.

The "operations indicators" are expected to relate to the out-
puts of the activities in the program structure; they are immediate
translations into non-financial terms of what is produced for the money
or effort expended. The "program impact indicators" reflect data re-
lated to the impact of the total program effort, e.g., changes in
morbidity and mortality rates for particular health problems, reduc-
tions in pollutant levels, changes in illiteracy or dropout rates, etc.

Still a third kind of indicator--the "social indicator" is to
be used in the narrative that accompanies the plan to reflect any sig-
nificant impact on social problems that results from combinations of
programs, but cannot be directly attributed to any one of them.

III. Principal Types of Output Indicators

There are a number of types of output measures linked to
specific programs that might be used in multi-year program plans.
Illustrative lists of output indicators are shown below grouped by
types of measure, for a series of somewhat arbitrarily identified pro-
grams. The groups of output measures are those indicative of (1) volume
of public services (2) quality of public services and (3) comparative
quantities.

(1) Volume Indicators: These indicators display the quantity
of services in terms of number of public consumers or beneficiaries
such as numbers of persons assisted, or in terms of the volume of public
goods provided such as gallons of water, ship berth facilities. The
volume indicators shown in Exhibit 3 are examples of a number of pos-
sible indicators for each of the selected program elements shown. In
some instances the illustrative indicator takes account of the span of
time during a yearly period, in others it does not. For example, in

* This would not necessarily be so, if the police academy operation were
subsumed under the "Education" category in the program structure.
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EXHBrIT 3. ILLUSTRATIVE VOLUME INDICATORS

Selected Progron Elseents Volueo of services

Natural resource progrens
Forestry .........................

Agricultural esteosion services.
Cooservation
Recinoation.

City evrsetlprogeo
Air pollution control
Water supply systez
Solid wasto disposal
Rodest control
Hasquito control
I-tsst-, t"otrot ...rks............
Public housing
Urban residontial renewal

Sesuti fication

Recreational pro.r..s
Parke

Libraries

Zoos
Recreation centers
Perforoing arts centers

Transportation prcgreee
Ai rport

Harbors and ship toeminals
Highways
fnes transit facilities
Parking facilitioe ....s.......
Ship terminal warehouses

Public safety prograns
Parole activities
Police surv-illn.ce
Traffic controls
Fire station acticities

Jails and other detention
institutions

Stroot lighting

Child care centers
Dny care centers
Preprinary education
Regular day progrsos - Josnentary

schouls
Regular day progrene - secondary

schools
Vocational schoola
Higher education (student

teaching)

lanpowor traininS

Acres of forest lands saintained; acres
planted

Nuober of farmers assisted
Nunber of acres with conservation practices
irrigated acre.go

Nuaher of violations corrected
Gallons of water consund
TSON Of trash reroved
Roduction in rat popolntion
Area sprayed and irrigated
Gallons of uattr treated
NLchor of housing snits
Nuebor of housing units renovated; acreago

Tress planted; flower beds naintained

Nuebhr of persons using perks at peak ties
of day; -ubher of parks; acreage onin-
taied

Nueher Of persons attending
Nushor of library users; n...her o volues

on lo n
Nucbhr of persons attending
Nuoher of persons using or attending
Nunber Of persons attending

Nunber Of passengern enbarking; nuhber of
aircraft take-offs

Dock area; ncuhbr of berths
lilies of paved highways neintained
Nuebhr of passengers per day
Nuchor of rotor vebicles perked
Tons of freight stored

Nusher Of persons Paroled
Nueher Of surveillance hours
Nunbor of intersections controlled
Nunbor Of alarms ans-ered
Nunbhr of canes cleared

Nulbor Of prisoners released; nuhber housod
Nunbor of street lights neintained; kilowatt

hours

NubeMr of children in center
Nuobor of children in centera
Nuober Of children enrolled

N-ebshr Of students enrolled

Nunbor of students enrolled
NuMber Of students enrolled

Nuober Of students enrolled; nur of degrees
greeted, total or by field of speclalina-
tion

Nunber Of peren-a enrolled; cunh-r of perons
onployed *t close of training
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EXHIBIT 3. ILLUSTRATXVE VYLQ INDICATORS (Continued)

Selectod Progreo Elcc.ntO

Child can and educetion progrsno
(continued)

After-bchoel hour progreno
Sunonr school progr-ns
Exceptional children progrems
School lunch projrmos
School health pregrgns

Job opportunity prmgrmns
Neighborbood youth prograOm
Job counseling
Eaployment services

Sheltered verkebopo
Vocational robhbilitetios

Nooltb progrnno
Genoerl bospitale (in-

patient care)

lental boapitale (in-
patient care)

Institutions for the mntally
retarded

iental healith clinics
Alcoholic clinics
Family planning clinics
Disease screening clinics
Imeuniation progrnos
RNferral services
Houn healib s-rvices

Nursing bones

felfare programs
Family counseling s-rvices

c7eifare payments

Food distributi.ns
Foster bon care

Hnalfay bosses

Volume of Sorvicoo

Numbor of poCona enrolled
Nunbor of persono eoroiiod
Nunbor of children servod
Numbor of eesis servod
Nlnbcr of exeoloatione; number of childron

scroned, by typeo of screening

fNctor of persons enploynd
Nuobor of p.reons as.isted
Number of persono plced; nunber of persons

int-rvieved
Number of persons aoployed
Number of persons receiving services; nucmbr

of persons re-oploynd

Averego daily in-bnspitol patients; number of
patients treated in out-patient departments

Aversge daily patient loads

Avernge daily patient lbade

Numbor of patient-bour. of care provided
Number of patients treated

Number of toes counseled
Number of persons screened
Nunbor of persons receiving services
Nuobor of fanilies served
Nuober of persons nerved; number of hourn of

cars provided
Avernge daily patient loadsn; uber of insti-

tutions inspected; number of institutions
participating in staff training sessions

Nunber of fenilies assisted; avenrg daily
caseload

Nu-ber of perenns end families receiving
assistance, total and by type

Nunber of families receiving food surpluses

Number of families assisted; number of
children or nged receiving care

Number of persons assisted; numher of parsons
restered to cocunity

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................
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Saloctod Pr~cmo Hlcntn

Natural roooureo prmmraas
Foroatry
Agricultural Ontonioan orvicoo
Conorvation

Htaclation

City onvironntol prc
Air Pollution control

Votor oupply oyotca

Solid canto dipoaal

Rodont control
Lroaquito control
Vooto traatcnt aorba

Public hoaolin

Urban rooidantial ronaval

Racitificatlcn

croirlprasoca

Librarion

Zoca
Pocraotion canton

Parforain3 artn contoro

TrMn oprtition prray
Ai rporto
Rarboro and chip torainalo

Rih5boyO

boo transit facilition

Parhins facilition

Ship torclnal cnrobouvon

Public cafoty prcqraa
Pbrcla activition

Polico nourvoillanoo

Traffic cnntrolo

piro station activitioo

Court.

Jail nnd Othbr dotontion
inititutions

stroot lithtins

Quality of Sorvico

Standln3 tixbar amoth, by typo of tiabar
Fnm output par ccro, by crop
Top Doil dopth, ldth ond qunlity; antor

levolo
ramo output par acre in roclenation nroan

Currant pollutant lovolo (carbon anonido,
nulfur dionido, hydrocarboono otc.)

Vntor rationirs dayo; Cator quality indonia
(dicnolvod oygon, toapraturo, hardn.noa
cbloido, otc.)

PariodG olapoiU3 batoaon colloctiona pro-
portion of Canton unod ao landfillo

Rat bito cano roportod
Aroa cloarod
Untor quality lovoln attalnaod (na- cater

upply nyntao)
Phyoicol condition of public hounivG (vorh-

iU3 condition of plablo, liMbtis, boat-
ias ar alr-conditioniM3 and othar equip-
aent; noeno)

;otbr of Scilioo robuaaod in aatiafactory
oins

MaauroO Of p!ycical aP oaranc nf loloctod
aavplo arowa

laWn, tro0 plantod oman in vatiifactory
condition

Ubr of cxhibitn or pauntinsc; acofa of
oniibit corarM3o; apocial cboac

lrar of vol=oo roquoitod ont availablo;
uaitin3 liotc of borrocarv

;r-br of opociOD roprooontod
Ra3so of actiritica availablo Sor difforont

aso gronpo
obor of porfroConcoa of cc=p=niac .ith
national raputationa

DDlay tiQ; eroand tranoport tio
510 of vaoolc ac.c=datd; tona of fmreiht

handloo
Traffic dolay.; traffic accidonto; vahiclo

capacity par hour
fttont of crooding at pank hourn; froquancy

of norvion dorm3 off-pooh hourn
lor of parbad sehicla violationa; nubor of

porod vohicloa toaOd frco city otraoto
Cubic nroa, by typo

LaNbor of porona rmotored to co Ityg nu-
bar of ropoatarn opons paroluan

Ago adjustod crio rtnto; nubor of offandorn,
by nonbor of prior arranto

MHaibor of motor car ccidonto; nuabor of
traffic fatalitlon and injurian

Tia olpapinZ batcon callo and firo fightins;
fire inauronca proatun ratoo

Luastn of court dochto; nu-bor of docioiono
sustalond on appoal

Nubaor of ropontom; nuobaro rehabilitatad
nod oaployod

Illualnation indanan (kilanatto)

.........................

.........................

.........................

.........................
.........................

.........................

.........................

.........................

.........................

.........................

.........................

.........................
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EXHIBIT 4. ILLUSTRATIVE QUALITY INDICATORS (Continued)

Soloetod Prograc, Elconti

Child cara and oducltion progrna
Ch Id ernr contoin

Day caro contoro

Proprinary education
Rogular day progrono - olonontary

nohoolo

Regular day progrnaD - socondary

Vocational chool .........................

Highor education (student
tonching)

I!ampovor training

Aftor-school hour prograns
Suraer school prograr. .
Eacoptional children programs

School lunch program.s

School health progr.ms

Job opportunity programs
Nsighhorhood youth programs
Job counsoling

Eaploynent servis.........................
Sheltered worhkhop.
Voca tional ihabilitation

Health programs
General hospitals (in-

patient care

Mental honpitais (in-
patient care)

Sostitutiono for the eontally
rotarded

Mental health clinics
Alcoholic clinics

Family planning clinics
Dinea.e scrosning clinics
SD~unietion pragesms

Referral asroices

Ham health services

Nursing hones

Welfare programs
Family counseling servics.
Wlelfare paynete

Food distributions
Fontor hone care
Halfway houses

Quality of Rorvico

Hours of oducation, hcalth and councoling
Gorvicoo provided

Hooun of oducation, hcaltb and connoling
Sorvino' provided

Nnhbor of childrnn by randing-roadinoso ocorna

lbohor of childron witb achio-onat .aorno at
or abhov grads levol

Nu-ihr of graduatos; nunbhr of school leavors;
nu-bor dntittod to collegos

Nurbor of pormon receiving training who ore
eaploynd

Nu.ber of collcge graduaten anditted to
graduato or profossinnal school; attrition
ratoo; nnbor of graduoto studento ra-
ceiving follooshipa

NRunbor of poroono rocoiving training who ore
eOployod

Chasgos in school achiovoont scorns
Chasgus in scbool achieve ont sCorn.
Nunbor of children, by achiovenent or adjoot-

nest scorn Ieve
Nunber of children purchasing school luochov;

nutritional status of children
Nucher of children ith correctable deficion-

can who hays roceivod treatnent

Nueher of perona eployed by ahili Isoels
Nu-bor of permona .oployed by skill Isvels;

length of unooploymont period
Length of ussoploynent period
Numbor of peraon. nenploynd in conunity
Earning levels of rehabilitated pernons

Nurbsr of appendectny, historoctony canes re-
viewed by oedical boards; wniting lists;
special anr units

Nunber of therapy hours of can provided;
length of Stay

Number of peo-ons functioning in cunity;
dinchargen

Nunbsr of persons functioning in cooaunity
Number of Pationts cured; nuaher of non-

repoeatrs
Nuabor of wonen planning failies

unhber of punitive c-nes receiving trenat.nnt
Decline in rates oof nallpo, 'tetanun, whoop-

ing cough, rnaIes, polio
Nuoabr of per.ons rocniving approprmate types

of care or ser-ices
Range of services provided; honpitalieationa

avoided
Hoon of prof.nsional nuraing ti- providod;

acc.ssibility of physician carn

Changes in separation and divorc rates
Number of families -oving across the poverty

lins; nuchbr at defined budget levels
Nutritional levols of nasisted families
Nunber of cansO of inatitutionalination swoided
Nnhbor of pereoan reStored to cunity
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place of, or in addition to, counts of children enrolled in school as
of a single date, figures on pupils in average daily attendance might
be used. Conversely, hospital admissions or discharges might be shown
in place of, or in addition to, average daily number of patients in
public hospitals. Volume indicators may be selected to show peak-time
use or off-peak hour use. The specialists in specific program areas in
jurisdictions will make their selection of indicators for purposes of
a multi-year output in terms of the most appropriate measures that dis-
play quickly and simply the program's product. No attempt has been
made in developing this Note to obtain the views of such program
specialists.

(2) Quality indicators: Quality of a public service may be
measured in terms of its characteristics, its duration, its content, or
the extent or degree to which it serves its purposes. Specialists in
program areas frequently have developed quality indexes that may be
used in conjunction with the type of volume indicators displayed above.
Quality type indicators shown in Exhibit 4 again are illustrative for
selected program elements. The exhibit, however, approximate as it is,
perhaps, may serve to suggest the quality indicators that might be dis-
played in an output plan.

(3) Comparative indicators: Indicators of quantity of public
services may be designed to show the volume of services in relation to
population, area, or some more specific measure of potential scope or of
program need. Without attempting an additional Exhibit over a range of
public service components some examples may be given to help illustrate
this type of output measure that is a variant of (1) and (2) above.

Program

Water supply systems
Museums, libraries, zoos,

recreation
Crime control

Parking facilities

Traffic safety

General hospital in-patient
care

Hospital out-patient care

Public hospital care

Employment service

Manpower training

Comparative Quantity

Gallons of water per housing unit
Users per 1,000 population

Age adjusted crime rates per 1,C0O
population

Public parking facilities per 100 motor
vehicles

Traffic accidents per 1,C0O vehicle miles

Number of days of hospital care per capita

Average number of visits per capita

Days of care per person on public
assistance

Job placements per total work force

Number of trainees per 100 persons employed
Number of trainees per 100 persons unem-

ployed
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Street lighting Kilowatt hours of electricity per mile

Disease immunization program Percent of children vaccinated

Aid to families with depen- Percent of children receiving assistance
dent children

Open spaces Open areas as a percent of total land
area

As already indicated, to the extent that "standards" for such
ratios have been developed by specialists in program areas these stan-
dards may be used for program evaluation. If so, the "standard" should
probably also be displayed in the output plan for comparison. However,
if they are used, such standards should reflect some clearly understood
level and nature of service and should be reviewed periodically for
possible revision. For example, standards could be made obsolete by
some new type of program which would provide very satisfactory service,
but might result in the ratio falling below the old unrevised standard.

Planned Expenditures and Output Indicators--Indicators of out-
put for the plan may show the changes over the period of the plan that
are anticipated to accompany the program expenditures displayed in the
multi-year financial plan. Increases in school enrollments, for example,
will point to a growth in school expenditures other things remaining
unchanged. Increases in total population may enlarge requirement for
community recreational and health services.

In those instances where changes in expenditures are marked
and can be accounted for fairly simply by a planned change in operation
or activity such as a sizeable addition of patrol cars, or the building
of a new hospital wing. These indicators whether of output or inputs
should be displayed along with other program indicators.

Clearly, without extensive study, the causal relations between
program development and outputs are difficult to establish. There is
often too much interaction between public and private activities to
permit a simple finding of causal connections. Moreover, interaction
among public programs are many and complex. Services provided by one
agency through its program expenditures will have an impact on the out-
put and effectiveness of other public programs. Airport activities
can adversely affect noise abatement programs; traffic control systems
may reduce or enlarge the volume of motor vehicle accidents, and affect
the volume of emergency ambulance services. Paving of more highway
mileage may enlarge rather than reduce traffic congestion and also in-
crease downtown parking facility requirements. Solid waste disposal
systems may increase air pollution or lower it, and what is done about
solid wastes may impair water-waste treatment. Reduction in air pollu-
tion acquired at the cost of added water wastes enlarges water treat-
ment requirements. To give some further examples, reduction in commun-
ity mental health programs may enlarge patient loads in state mental
hospitals, and the quantity and quality of hospital care may influence
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expenditures for police protection and for control of fire hazards.
Manpower training and expanded job opportunities for the unemployed is
closely intermeshed with the content and requirements of housing pro-
grams and welfare assistance.

These outputs may buttress each other or work at cross pur-
poses. An illustration of the interaction of public services is shown
in Exhibit 5; the chart is not designed to be an exact measurement,
rather it is intended to display quickly the complexity of interprogram
dependency and to suggest by this complexity that interagency communica-
tion and cooperation on planning and programming for public objectives
is urgently needed. By a classification of programs in terms of the
objectives the way is opened to gain the cooperative action required
for effective and efficient provision of public services. Moreover,
in the course of program analysis the range of public program interac-
tions will be considered.

IV. Output Indicators and Evaluation Criteria

For program evaluation purposes criteria of program effective-
ness will be applied as part of the program measurement. In these pro-
gram analyses, a complete set of criteria relating as closely as possible
to the basic objectives of the government jurisdiction should be identi-
fied and evaluated, wherever possible as a basic part of the analyses.
(Because of the difficulty in relating program effects directly to these
criteria, "proxy" criteria are often likely to be required.)

There is some question whether evaluation criteria can, and
should, be included in the output plan. On the surface, it would appear
that this type of measure would be the most important to display since
such criteria presumably relate closely to the government's program ob-
jectives. There are two, related, major problems. First, often the
values for such measures may be very difficult to obtain (though much
of the effort in program analyses should be directed towards obtaining
meaningful estimates). The second problem is that such criteria may be
misleading when taken out of the context of the individual and usually
complex program analyses. It is highly desirable that the assumptions
underlying the evaluation be directly available. This is not often
possible in the concise format of the multi-year plan. Management will
need to examine the individual analysis statements to obtain a full
perspective as to the estimated program accomplishments.

Some evaluation criteria lend themselves to use in an output
plan, without being too misleading. For example, the following: a
crime rate index, traffic accident rates, unemployment rates, number of
families living in sub-standard housing, and the number of families in
the poverty class.

It should be noted that there is considerable precedence in
PPB systems for not including effectiveness measures in an output plan.
The federal agencies have at least thus far, included few of these in
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their output plans. The Department of Defense's plan, for example,

primarily displays the numbers of aircraft, ships, and combat units of
each type.

In summary, it is apparent that one really has a continuous

spectrum of measures of output and program evaluation criteria. At the

one end of this range, the measures of program magnitude are relatively
easily understood and quantified, but carry little indication of program

accomplishments. As one moves across the spectrum, the measures become
more complicated and pick up greater connotation of program values.
Finally, at the other end of the range, the measures are much more
closely related to the end values that underlie the program's purpose

and as a result become quite difficult to assess.

It should be clearly recognized that for the most part output

measures provide little direct information as to how well the jurisdic-
tion is, or is not doing, in helping the populace to meet its needs and
wants.

There are some kinds of information which should generally

not be included in a PPB system multi-year output plan. It is prefer-

able to avoid the usual kind of detailed work-efficiency indicators such

as: number of traffic tickets per officer; and cost per patient-day.
Such measures may be quite appropriate for management control purposes
and for annual budget preparation (as supporting justification) but are
of little use as output measures for a PPB system.

V. Supplemental "Backdrop" Data

It may be highly desirable to include summary types of infor-

mational materials about the jurisdiction as a backdrop for multi-year
output plan. Major demographic information such as total population,
population by major age groups, total employed population, might well
be included as a separate section of the output plan (perhaps in a
narrative form). Information about the physical area of the jurisdic-

tion, its income levels, and its major industries might be shown. Such

information will form a "backdrop" against which the program plan can

be better interpreted. In general, this information has the property

of being relatively insensitive to the program decisions made, though,
of course, there inevitably will be interactions (for examples, a set

of program decisions might result in attracting new families into the

jurisdictions--or conversely motivate them to leave).

Such a "backdrop" section might also usefully include (for
interpretative purposes) selected indicators that, while not directly
responsive to any single program category, would provide perspective
on the size and importance of the general social problem or govern-
mental goal to which the program element or activity contributed. In-
clusion of such indexes would help to point up problem areas in which
major expenditure changes should be considered.
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Summary indicators of new design are perhaps in prospect for
the future, as governments become more accustomed to a PPB planning
framework and as more work is done on the problems of measuring needs
and public wants. We may begin to try to design composite indexes of
social and family well-being that would relate to a series of aspects
of living. This may be one of the major thrusts of the work now being
done on "social indicators" under the auspices of the Department of
Health, Education, and Welfare. This type of indicator would relate to
such things as: family living and home conditionsi personal freedom
and security; community livability; employment satisfaction.
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