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AB STRA CT

This thesis represents an attempt to characterize

the bugetary process in the Venezuelan DoD. Its legal

basis are analyzed and its structural aspects are

investigated. The PPBS in the U.S.A. DoD and the

structural aspects associated with it are examined.

The concept of Organizationa l Development is

introduced and its association with PPB reviewed. A

sim ple linear model similar to those employed by

Davis , Demps ter , and Wildavsky for the non—defense

appropr ia tion process are used in ana lyz ing
Congressional responses to Department of Defense

tud get requests . Defense budgetary data for the Fiscal

1962—1 9 76 time f r a m e , are empirically tested via linear

regression analysis .  - Resul ts are tabulated and
discussed. Significant findings are summarized and

recommenda tions for further studies in the area

suggested.

‘4

_



_____ 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TABLE OF CONTENTS

I • INTEOCUCT ION. . .  . . . . . . . . . 10

A. BACKGROUND . . . . . . . . . . . • . . • . . . ..  . . . . . . 10
B. VENEZUELAN BUDGET SINCE 1962 13

1. the cons t i tu t ion of 196 1  14
2. the organic  law of the treasury  of 196 1 16
3. the budget f o r m a t   17

II • C C EL D SC R I PT ION • •  20
A. SERVICE DECISION MODEL S .. .  . . . .   23
B. CONGRESSIONAL DECISICN MODELS 24

C. MCCEL SELECTION CBIIERION • • . •   28

• D A T A  SOURCES 29 
• 33

III. PPHS CYCL E IN THE U.S.A. DEPARTMENT OF DEFENSE . .. 38

A. DEPART MENT OF DEFENSE CONTROL OF THE BUDGET ~4

1. aliccation . .   46

2. obligations. • . • . . . 

3 . repro g r am m in g . . . . . . . . . . . 
4. transfers 48

B. STRUCTURAL ASPECTS OF PPBS...  49

C. ORGANIZATIONAL DEVELOPMENT AND PPB 53

IV. IMPORTANT BINDINGS  58

A. CONCLUSIONS . • . • • . .  58

B. A REAS SUGGESTED FOR FURTHER STUDY  61
Appendix A: LINEAR REGRESSION THEORY ....
Ap pe n dix 2: STATISTICAL CRITERIA FOR TESTING LINEAR

REGRESS ICN MODELS.    66

Appendix C: NCNPABAMETRIC CRITERIA FOR TESTING LINEAR

REGRESSICN ?ICCELS........... .... ..•..• • 70

Ap pendix C: IABLES OF EESULTS . . . . .•   76

LIST OF REFERENCES...... .. .  . • .   79

~~~~~~~~~~~~~~~ -.-—• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



INITIAL DISTRIBUTION L I ST .. . . . . . .. .. . . . .. . . . . . .. .. . .. ...  81

LIST OF TA B L E S . . . . . . . . . . . . . .  • . • . . .. . . . . ee ee ee e • • • • • • •s  • .  7

LIST OF FIGURES.  . . . . . . • . . • . . • . . . . . . . . . . • . • . . • . • • • • . • • . • • 8

6

_ _ _ _ _ _ _ _ _ _ _



- - — — — —‘-.-- - •-~ -~ -- ----,~~r., - -~ .-~-.,.

LI ST OF TABLE S

I Service Decision Models Results ....... 76

II Ccngressional Decision Models Resu l t s  •. . ..  77

I
I
I:I.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

7 

_ _ _ _ _ _—  

~~ -- - - -~~~~- - -  ~~~~~~~~~~~~~~~~~~~~ —-~~~~--



LIST OF FIGURES

1. Venezuelan Major Defense Programs and Budget Format 18

2. Venezuelan DOD Trend from 1962 till 1 976 30

3. Appropriations vs Requests , DoD: FYs 1962 to 1976 31

1. Percent of Request appropriat ed vs Time;

DOD : FYs 1962 to 1976 32

5. FlDP structure, an example of 39

6. “Crosswalking ” the Defense Budget into Congressional

App rcpriation 142

7. M a j o r  Defense Progr ams and Congressional  Appropriation
Categor ies   43

8. Characteristics of a Prcgra m Structure....... 51

8

_ _ _ _ _ _ _ _



rr - •

~~

- --—.-—- ---— ,--.- - r ---.-- ----- 
- •— - —-.~~-- - -•

ACKNOWLEDGEMENTS

I would like to gratefully acknowledge, firs t an d
foremos t, the spon taneous assis tance of my advisor ,

Lieutenant Commander James D . But t inger . W i t h o u t  his
guidance this thesis would certainly not have been achieved.

I wcul d also like to thank my fa ther an d

sister—in—law who devoted their time collecting the

neccesary data making this analysis possible.

g

~ 

~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~ _ _ _



_ _  — -~~~~~~~~ --- - --~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I. INTRODUCTION

A. BACKC -FCUND

“The elementE of economic choice in the military

resource al locat ion pro blem , whe ther its solution requires
advanced mathematics , high speed computing equipment , or
just straight hard thinking, ar e  the f o l l o w i ng:

(1) An objective or objectives. W h at military (or other

na t ion al) aim or aims are we t ryin g to accom p lish
with the forces, equi p ments, projects, or tactics
that the analysis is designed to compare ? , choice
of objectives is fundamental.

(2) Alternatives. By what alternative forces,

equipment s, projects tactics and so on, may the

cb jec tiv e be accomplishe d ? , Th e alterna tives ar e
frequently referred to as systems, because each

combines all the elements — men , machine s, and the
tactics of their employment -needed to accomplish

the objective.

(3) Costs or resources used. Each alternative method of

acccaiplishing the objective, or in cther words each
system , invo lves the incurring of certain costs or

the using up of certain resources .

(4) A model or models. Models are abstract

representations of reality which help us to

perceive significant relations in the real world ,

to manipulate them , and thereby predict others.

10
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(5) A c r i ter ion.  By “cr i ter ion” we mean the  test  by
w h i c h  we choose one a l t e r n a t i v e  cr sys tem ra the r
than another ”.~ Ref.1 ,pag .118]

Within this guote lies a structure for choice as cid as

the ancien t Gree ks , namely the steps of the scientific

wethod:(1) what is the objective, (2) what are the

alterna t ives , (3) measurements to compare the alternatives ,

(4) thinking structures to ab~ trac t the pro blem an d , (5) a

decision based on a criter ion. This method is a structure

which can be a basis for organizational control by the

budgeting system .

In everyday speech , the words “~ .idget” and “budgeting ”
carry largely negative connotation- , evok in g im ag es of
un welcome financial constraints and of dreary numerical

tabulaticns. Yet despite its lack of glamour , budgeting is

an essential tool for the management of large enterprises

It is first and foremost a plannin~ -proce ss, throu gh which

the manager allocates the available resources to the working

un its of his organization . Ideally, a budget should convert

goals , programs , and priorities into monetary terms

following rational economic analysis and decision on the

op t im um me ans of acc ompl ishing an agency ’s objectives .

~or eov er , budget ing is an importan t device for the review

and co n trc l of the activ it ies of the com ponen t par ts of an
organization , to the end that over—all purposes and not

parochial ones are served. Thus , budgeting is inextricably

linked to the formulation of policy and the orderly

execu tion ~~ programs .

The mil itary services always (and properly) want more;

the eco n c m iz ers (con gressm en) a lways  (and als o properly )

o f fe r  resi sta nce , or try to impose reductions. But once the

bud get has been determ ined , ther e is no longer conflict of

interest .

11
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In fac t, the choices that tuaxitaize military capability

for a given budget are the same choices that minimize the

ccst of attaining that capability.

This thesis examines the budgetary process in the

Venezuelan DOD , some of its legal aspec ts , and , analyses in
a linear model Congressional and Services behavior during

the request and appropriation phases of the budget from 1962

till 1976. It also intends to formulate a model utilized in

the U.S.A.’s DoD for budget preparation known as.Planning

Prcgrainming and Budgeting system (PPBS) as an alternative

mo del for the budget prepara t ion applica ble to the
Venezuelan Armed Forces, looking in some detail at its

struc tur al as pect s an d ho w it is rel ated to the organiza tion
by means cf the concept called Organizational Development .

12
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B. VENEZUELAN BUDGET SINCE 1962

The Ven ezuelan Constitution of 1961 allows for a dual

system of ordinary and extraordinary expenditures but in

doing so it expressly requires Congressional autaorization

either directlj or through ad hoc entities such as the

Delegated Ccmmission (an extraordinary governmental body

formed by the Presi den t, the Vice—President , and 21 members

of both Hcuses who represen t Co ngress ’ political composition

and w ho are ccnve n ed w hen the Con gress is not in s ession )
The Constitution sets forth gui delines and limi tat ions; one
of these guidelines requires that no expenditure can be

funded by the National Treasury unless provided for in the

budget law. pore specific guidelines and limitations on

preparing the annual budget laws are set forth by the

Organic Law of the Treasury of 1961 , which serves as the

main body of legislation not only for the activities of the

Ministry of the Treasur y but also for budgetmaking and

ccn trol , regardless of ministry or agency.

From this s tatute it becomes apparen t tha t severa l
governmen tal agenci es play im por tan t roles in deci d ing the
allocaticn of governmental expenditures. One of these is the

Council of the Bu dge t, an advisory body presided over by the

sinister of the Treasury and formed by him and thirteen

other members , two appointed by the Minister of the

Treasury, and one by each other minis ter , and cth ers
appointed by the autonomous agencies. Another is the Office

of the Cc m pt rol ler General , whose functio n it is to check

carefully t~ e forma l or legal regularity of appro priat ions

an d acquisitions . In relation to militar y acquisitions the

Superior J un ta of Na t iona l Armed Force s ac ts as an advi sory
body in this res pe ct, but there does not exist any legal or

13 
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established procedure which regulates that activity.

The “additiona l credits”, a budgetary practice that is

used in order to engage in extraordinary acquisitions

programs , thus circumventing some of the administrative and

Congressional. checks, is permitted by law.

Purchases of mil i tary equipment  and supplies are
expressly assigned a ma jor portion of Ministry of Defense

annual allotirents.

1. ~~~ c2~~~ti.~~a~2~ 2~ 12~~.i

The Venezuelan Constitution of 1961 provides

numerous guidelines for governmental budget ing and spending.

Some of these are directed to the President of the Republic

who , as Commander—in—Chief of the Armed Forces and head

administrator of the public treasury, stands in a key
position in terms of planning and executing large

1
expen ditures . The President oversees the budget

preparation and expenditure process as it develops in the

differen t ministries, and specifically in the M inis try of
the Treasury (Ref. 2 ,art. 193 ,227,228 .3. The president may
decree credits , above and beyon d thos e lis ted in the budge t
if so au thorized by Con gress in a join t se ssion or by the
so—calle d “delegated commission ” (comision delegada) [3ef. 2

,art.190(14) 3 .

1
For Presidential powers under the Venezuelan 1961

Constitution ~see Cons tituciones de Venezuela , Cons titucion
de 1961 Article 190, Sections 3 and 12; hereafter cited as
Ccnstitu-~ion

14
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Budgetar y legisla tion is ini tiated in the Chamber of
Deputies, which is responsible for the introduction and

• initial discussion of any enactment affecting the fiscal

structure of the Nation (Ref . 2, art.153 (1)], the timing
and manner of presentation of the budget are left to the

Organic Law of the Budge t (See the O rganic Law of the
Treasury of 1961 in next paragraph) , but its general
principles are carefully outlined in the constitutional

text; sore of the most significant for the purpose of  this

thesis will be lis ted below:

1. No expenditure funded by the National Treasury
may be made if not provided for in the budget law.

A ddi t ional cre dits may be decree d only for thos e necessary
and unforese en expens es or those whose allotmen ts we r~
insufficien t, as long as the Treasury has enough means to
meet the new expenditures. In this coi~nec tion , it is

necessary to o btain the favora b le vo te of the Council of

~inisters and the authorization of the Congress in a joiflt

session or , when it can no t me et, the authorizatio.i of the
Delega ted Commission ~Ref. 2, art.227].

2. Congress may alter the ~inoun ts in budgetary

en tries but it may not authorize expenditures which exceed

the total expected revenues (Ref.2, art.228].

3. The office of the Comptroller General is directed

to inspect and audit governmental income and expenditures,

as an auxiliary agency of the Congress hut with autonomous

functions.

15
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Qrq~~~~~ ~~~ ~ he T~ asur ~ ~~ 1961

The Organic Law of the Treasury of 1961 (Ley

organica de la Hacienda Publica Nacional) comprises some of

the most important aspects of governmental acquisitions in

Venezuela. It regulates the activity of the Ministry of the

Treasury, and in doing so includes the basic rules on
budgetmaking and control. In other words, this law serves as

the Organic Law of the Minis try as well as of the Budget and
the Office 0± the Comptroller General.

The fiscal year starts in Venezuela on the 1st of

January and ends on the 31st of December of each year. The

various Ministers are instructed to submi t to the Council of

the Budget (Consejo dcl Presupuesto) within the first 15

days of June the detailed list of expected expenditures and

their justifications.

The Budget Council is an advisory body presided

over , ex officio, by the Minis ter of the Treasury and formed
by him and thir teen other mem bers (2 appoin ted b y the
M inister cf Treasury, one by each other Minis ter , an d one b y
the autcnotuous agencies (organismos a utonomos) . It is

empowered to consider the various proposals , and may cbject

~o submitted expenditures , first by sending a detailed

objec tion in wri ting to the su bmitt ing M inis ter or
Ministers, su bsequen tly by repor tin g to the Counci l of
Ministers fo~ final decision concerning the presentation to

Congress. The fina l draft of the Budget must be submitted to

Congress by the Minister of the Treasury no later than the

2nd of October of each year.

16
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The DoD budget reguest’s format as any other

department within the Executive branch is divided into

2
chapters (capitu].os) classified in accordance wit h their

origen and subject matter. Chapters, in turn , are divided
into entries (objetos) and sub—entries (sub—objetos) , each
entry listing the total amounts for sub—entries . Generally,

the entries and sub—en tries have , since 1962, re tained the
same or similar pre—assi gned number , thus allow ing a quicker
identification by the reader. For example , in the 1966

Budget , Chap ter 12 is devo ted to expen ditures by the General
Comm and of the Air Force (Coinandancia General de la

Aviacion ) . In it, entry 50 is assigned to ac quisi t ion of
aachinery and equipmen t, su b entry 500 to ma jor par ts
ac quisi tions , 560 to equipment for national defense and

security. By looking for these entries in preceding or

subsequen t chap ters , dealing, say, wi th the General Ccmm and
of the National Guard (Chapter 13) , an adequa te tabula tion
of the total expen ditures for the above—listed items may be

ma de. A breakdown of Major Defense Programs and an example

of the struc tural appropria tion ca tegories are illus trated
in Fig 1.

2
Since 1970 , DoD changed from cha pters to orograms

as the new bases for ~he budget structural format. 
-

17
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01. Central Services

02. Planning, Consulting, and Control

03. Land Defense

04. Naval Defense

05 .  Air Defense

06. National Guard

07. Presidential Guard

08. Military Instruct ..on 
- 

—

09. Support Services

10. Social Security

11 . Public Sector Support

~~~~ ~~~! ____  LQ~~AL ~~~~Q~~IATI 
~~~~~~~~~~~~~

PROGRAM 04 — NAVAL DEFENSE

~~~~~ ~Q — Ma teri al and Sys tems Procuremen t

GENE RIC SUB—ENTRY 500

Ma jor spare parts

SPECIFIC SUB—ENTRY 503

Major spares for Communication devices

SPECIFIC SUB—ENTRY 506

Major spares for Defense equipments

ii~~.c .~.~~1Ii! ~ 2
Communication Sytems

Tele—cowinunjca tjon systems

~ Lc I;!~~.:;i!I. ~~1 ~~fl
Visual communica tion systems

• Figure 1 — VENEZ UELAN MAJOR DEFENSE PROGRAM S AND BUDGET

FOR M A T

~

- -



It is important to notice here that according to

Novick (Ref.22 , p.530 3 the term program means the output or

ultimate goal of many interdependent activities ; for

exa m ple , the combination of equipment , people , real esta te,
and related activities necessary for a military mission such

as the strategic bombardment or conti!lental defense. In the

Venezuelan case, the term progra m generally doesn ’t accord

with Novick ’s definition of a program ; as an example note

that programs one(O1) and seven (07) don ’t relate a

combination of activities to meet an end objective within

Doe’s es tablished mission (see figure one)

A careful examinaticn of program 04 (Naval Defense)

shcws a typical example of either double counting or a great

pro b lem to the office in charge of keepi ng track of
expen ditures; as can be seen in the Generic Sub — Entry 500

— Specific Sub — Entry 503 and Generic Sub — Entry 530

including all of its specific Sub — Entries; they refer  -to
Communication Systems (including spare parts) as if they

were separate items in the accounting records.

--- • --
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--II MODEL DE~~RI~~~ ON

The ma thematical structures suggested in this thesis for

modeling congressional behavior when considering DoD cudget

requests are similar to those used by Davis, Deiupster and

3
Wildavs ky to describe the congressional/non—defense agency

budgetary process . Their basic structure suggests a set of

possible decision rules that are linear, s table over periods
4

of t ime , stochas tic , an d stra tegic in na ture . In reali ty,

they may be though t of as “as if” model s in tha t realizing a
gocd fit for a given model means only that the actual

behavior of the par ticipa nts a ppears to fo llo w the
relationship suggested by the model. The models do not

attempt tc describe the decision making process in detail

but rather in an input—output sense where the President’ s

budge t submi ssion may be consider e d to be the inpu t

variables  and f i n a l  congressional app rop r i a t i ons  as the
output quantity.

3
These thre e auth ors argue that there are s triking

r egu la r i t i e s  in the  U . S . A .  budge tary  process tha t  c o n f o rm s
w i t h  these models

4
See appendix of Ref . 14 for  an expl ana t2 .on  of these

terms

20
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For each mode l the constant or intercept term , nor mally
found in a linear model, is suppressed in order to interpret

the coefficient (s) as increments or percentage figures.

Although intuitively appealing , mo dels of this type have
somewha t different statistical properties and thereby

present some difficulty in empirical testing and evaluation

(see Appendix A).

Each model also contains a random error term which

accounts fcr events that might otherwise upset the

simplici ty cf the model. Davis, Dempster , and Wildavs ky
descri be such even ts in the following manner:

“Occasionally, world events take an unexpected
turn , a new Presi den t occu p ies the White House ,
some agencies act wi th exce p~ iona l zeal , others
suffer drastic losses of confidence on the part of
the appropri ations subcommittees, and so on.”
[Ref.1LI , pag.53fl.

For each of the mod els the following defini ticn of
variables apply :

X — agency fun d ing reques t in year t as con taine d in
t

the President’s budget

Y — final Congressional ap propria tions for a given
t

request in year t. Supplemental appropriations

S
are not included

5
It is felt tha t omi tt ing su pplemental budge t requests

will not significa ntly distort study results.

21 
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agency fu nding request in year t— 1

Y — final Congressional appropriations for a request
t— 1

• 
- 

in year t— 1

C — stochastic error or disturbance term. C is
t . t

• usually assume d to be normally dis tri bute d wi th
2

mean zero and constant variance ° wi th the
sequence (

~~
) being in depen dently and iden t ically

distributed random va riates

22
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A. SERVICE DECISION MODELS

Before attempting to model Congressional reaction toward

a submitted defense budg et it is necessary to investigate

differen t possible strategies that the services may be using

to formulate their requests, for the Congress may know the

specific decision rule being used by the services and react

accordingly.

The firs t mo del attemp ts to descri be a servic e’s

behavior wh en , though convinced of the worth of its

programs , it realizes that extraordinarily large or small

requests tend to precip itate unfavorable Congressional

re action. T her efore , in an effort to secure the necessary

fun d ing, the agency will tend to request a percentage of the

previous year ’s appropriation. This percentage will be : 1

stable over time. However , favora ble (unfavora ble) even ts
may genera te reques ts tha t ar e larg er (smaller ) than
notmally su bmitted . Decisions made in this manner may be

represen ted mathematically as:

X = B~! +C (Ri)
t t—1 t

w h e r e  
~~ 

represen ts the percentage of the previous

app ropria t ion reques ted an d C the ran dom error te rm

The second request model attempts to explain ti’e actions

of t h e  seivice that is convinced of the worth of its

prcgrams regardless of previous Congressional action. This

type of behavior is es pecially a ppealing w hen the Con g ress
has confidence in the agency and tends to appropriate

am cunts equal to or greater than the request submitted.

23



Accordingly, the annual request for such a program should be

a fairly stable percentage of the previous year ’s reques t

plus an error term . Thus

X = +C (R2 )
t t—1 t

• may be used to investigate such behavior. In the absence of

excgenou s events, the reques t in year t should be gr eater
than the request in the previous year (t—1)

Finally, a servic e may desir e to snoc th ou t its stream
of appropria tion s b y taking in to accoun t the diff erenc e
between its request and appropriation in the previous year.

This difference may be thought of as a barometer — an

ind ic atic n of how well pas t re ques t (s) ha ve been r eceive d in
order to deter mine which areas to emphasize in the present

budge t .  Such b e h a v i o r  may be expressed as

X = 62 Y +8 3 (Y —C )+
~ 

( R 3 )
t t—1 t— 1 t—1 t

where 82 rep re sents the percen tag e of the previou s year ’s

appropria tion being re ques ted an d 8 3 the percEntage

difference between last year’s appropriation and request

desired .

B. CONGE~ SSICNAL DECISION MODELS

In order to investigate the many possible decision

strat egies that the Congress may have used in determining

funding level , a series of models were postulated. Each

mcdel attempts to link expressed congre ssional feelings ari d
desires ~ith possitle behavior.

The fir st model con siders Con~ r essional re spon se to a
def ens e .agency to be a function of that agency ’s request .

24 

-- -~•- __ •- •__ •- •- -- •- - • - _ -• - •• _ --- -• - - _ -~ --••-•-•-••- _ - -- •- _~•- _ • • - -• -••~ •-
__
_ - - -_ --~- _- 



- -—-

This type of behavior may result if the Congress feels that

the agency ’s reques ts are realis tic and , as a r esul t, a

fairly stable indication of that agency ’s nee ds to carry ou t
existing and planned programs. Should this be the case then

Congress may respond by appropriating a relatively fixed

perc entage of the req ues t. Suc h behavior may be expressed

m ath e m a t ical ly  as

Y = ~0 X +C (A l )
t t t

where ~o represents the percentage appropriated and C the

stcchastic error term.

Next, suppose that although Congress usually grants a

fixed percentage of the agency request , it sometimes happens

that this ancunt represents an expenditur e which extends the

agency ’s programs either above or below the size desired by

Congress . Such a situation could result when an agency

fcllows Presidential aims which differ significantly from

those of the Congress. In this situaticn Congress may

appropriate a sum different from its usual percentage. Thon ,

in th e fol lc w ing year , should agency and Congressional aims

become mcre aligned (X approximately equal to T )  the

Congress may attempt to make allowances for the deviation

out of the current year appropriation. If ~~ represents the

usual percentage appropriated then

Y =~~~ i X  +e• t t t

25 
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may be used to describe such behavior; where~’ is the

stochastic disturbance term that takes on unusually large

positive or negative values in accordance with the

first—order Markov scheme

=
~~~2~~ +C

t t—l t

Substitution results in

• = 
~ i I + c*2 (Y —~~ X ) +c (A2)

t t t — l  t — l  t

t he  second Congress ional  decision model.

• F ina l ly , specializa tion b y su bcomm ittee (Camaras )
mem bers allows some members of Congress to have substantial

• kncwledge of the milita ry services and their budget

formulation. This knowledge may aid the appropriation

subcommittees in identifying the decision model used by the

servi ces to formul ate their reques t or propo sed expan sion
fcr a given year. For example , if Congress knows that

decision mo del H i wa s used to fo rmula t e a gency reques ts then
the subsequent appropriation decision model may include this

informa tion. The model

y ct x + r i  X +e
t 3 t L

~~~t t

may be used to describe such behavior when X = x —
~~~ 

y
t t ~ t—l

Substitution for ~ crovides for the third decision model
t-

I n 3 I + a ( ~ — 8~y ) +e (A3)
t t t t —1 t

26
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On the other hand, should the appropria tion commi ttee
mem bers be concerne d wi th progra m expansion ra te, the

ex pr essicn

Y = x I + c’. ~x —x ) + £ (A L l )
t ~ t 6 t ~— 1 t

may best describe such ccncern . The variable (I —x )
t t— l

s houl d provi de a reasona ble ind ica tion of agency desires to

expand cr re duce its sphere of influ enc e in a par ticular
field.

The series of models postulated for this study of

Congressional—Do D in teraction in no way exhausts the list of

possible models ; you can use the log—linear model or a

com bin at ion of R2 an d R3 as the agency decision ru l e ; th is
author considers that the models suggested in this thesis

• are sufficient to establ ish conclusive results. They are ,

however , consistent with the data available and maintain the
ccncep t of incr emen talism an d simple decision rules
sugg este d b y Davis , Dempster , and ~ildavsky. It should be

noted that these models do not distinguish between actions

initiated by the House (Diputados) and Senate (Senadcres)

Armed Services Appropriations Committees (Comision de

Defensa del Ccngreso) 
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C. MODEL SELECTICN CRITERIO N

Davis , Dem pster , an d Wi ldavsky have us ed the adjus ted
coefficient of determination (H2) to judge the adequacy of

the fit of the model to the data C Ref.114, p. 2714].

Stromberg has noted that there are methodological prcbi.ems
• wi th linear regression without a constant term and that “R2

is not an especially desirable measur e of goodness fit.” As

an al terna t e measure of mo del fi t Strom ber g prop osed the
use d of “ W 2  cr proportion of variation explained”( Ref.9, p.

2 1 — 2 1 4 ] .

To ac quain t the rea der wi th the me tho dological
• differences between linear regression with and without a

cons tan t term a genera l review of lin ear re gression theory
for mo dels wi th a cons tant term an d its validi ty for mo dels
wi th a suppressed constant is included in Appendix A.

Appendix B documents those statistical tests to be used for

tes ting and eval uation of the mo dels proposed in the
previous sections. Particular attention is given to

iden tifying the impac t of suppressing the cons tant ter m on
test validity. Finally, Appendix C disc t~~ses selected

non parametric criteria that were employed when necessary

parametric assumptions were questionable .

t
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D. DATA SOURCES

In crder to empirically test the decision models

presented in Chapter II a data base that included the

previous and current year ’s requ est and appropr ia t ion  was
needed. Data sources avai lable  were:

a. summary tables prepared by the Treasury

M i n i s t r y— O f f i c e  of the  B u d g e t  p r e sen t ing  the d i f f e r e n t

~1inistries ’ requests before the Congress CRef.20).

b.  s u m m a r y  tables  p r e p a r e d  by DoD and  presented to  t he
Ministry cf the Treasury every year; FYs 19ó2—1 976 [~~ef.2l].

Utilizing the i n f o rm a t i o n  ava i lab le  in these documen t s
sufficient data to test the hypothesized decision models

were cow?iled. Figure 2 shows the data in constant 1972

U.S.A. dcllars.

29
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1962 267.62 281.49 +13.87

1963 282 .46  302.13 +19.67

19614 273.64 285 .85 +12 .21

1965 293 .24  303.19 + 1 9 . 9 5  1 4 . 6 0

1966 281 .26  291 .60  + 10.3 14 1 2 . 2 2

1967 285.77 264 .25  — 2 1 . 5 2  17.06

1968 278.86 282.16 + 3.30 18.84

1969 267.41 268.914 + 1.53 11.79

1970 257 .142 257 .94  + 0 .52  9 . 6 4

197 1 2 6 2 . 1 7  331.13 +6 8 .96  6 6 . 8 8 ( *)

1972 289.89 289.94 + 0.05 51.65

1973 291.02 297 .62  + 6.60 6 2 . 3 9

19714 289 .1 L 4  290 .00 • e.96 125.20 ( P)

1975 378.80 380.82 + 2 . 0 2  5 9 . 4 6 ( *)

1976 298.96 314.73 +15.77

(*) Not requested by normal budget presentation

Data in 1S72 constant U.S.A. millions of dollars

Figure 2 — VENEZUELAN DoD TREND FROM 1962 TILL l 7 6

30

_ _ __ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4.0

+

3.5

• +

4
3.0

0
o ++
‘C

4
~ 2.5

0
0

0

~, 2.0
0

1.5
z

• 0

4

0.o 1 .0 -
0.
0.
4

0.5..

0 1~0 2~0 3~0 4~0

REQU ESTS (Mi l l i ons  of D o l l a r s )  x 100

Figure 3 — APPBOPRIATIONS vs REQUES~rS, DoD: FYs 1962 to

1976

31

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



140

12C

t oo \
\
\\ /

/
F 

-

62 63 64 65 86 67 68 69 70 71 72 73 74 75 76

T i m .

Figure 4 — PERCENT of REQUEST APPROPRIATED vs TIME; DoD:
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E. EMPIRICAL RESULTS

Multiple linear regression analysis ~as used to test the
postulated decision rules using the data available. To

perform the regression analysis the BIOMED series of

statistical prcgraws on simple and multiple regression was

chosen. When the BIOMED programs are used under the

assumpticn Cf zero intercept all vn riances, covariances,

standard devia tions , an d correla tions ar e compute d abou t the
origin vice the regression line (see BMDP 1R in Ref.10) . The

conse qu ences of such a compu tational proce dur e i~av e been
ou tlined in chap ter 11 an d, as such , were considered when

selecting thcse models that best describe the defense

budgetary ptccess.

As they appe ared in their structural form the Todels

were :

Model ~1 X = ~ Y +c
t 0 

~~~~~~~~ ~~

Mo del B2 x = B x ~~t i t — 1  t

M odel  fl x = B y +$ 1(y — x ) •c2 - 
~~~~~~ t — i

Mo del A l Y =
t t t

Model A2 Y ~ + ~~ (I —
~~~~ X ) + E

t 1 2 
~~~ 1 t — 1

Model A 3 7 = ~ X + ~~(X — 8 y 
~~

+ c
t ~ t ~ t ° t—i t

Model A 4  7 ~ X + C’ (X —x ) + 
~t 5 t  6 t  t —1 t

_ _ _ _ _  _ _ _ _
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r
w h e r e :  X = funding request for year t

X~~~1 
= f u n d i n g  request  fo r  year t — 1

- ~~ = appropr ia t ion  for yea r t
= appropriation for year t—1

C = stochastic error term

In this form all models except A2 and A3 were compatible

w i t h  l inear  regression format. For A2 the following

transforwaticn of variable was necessary:

Y =c i  X + C ’ (Y — c i x  ) + C

~ 
2 

~~~~~~~~ 
1
~~~ —~

_ C ’ 1 x + C’ ~ —ci’X + C  (A2 *)
t 2 t—1 t—1 t

where ci = a x ~2 1

The estimated coefficients ( & and& ) are consistent in

a statistical sense an d unb ia s ed bu t may be uns ta b le (vary
wi th sample size) should the variables Y and X be

t— 1 t— 1

highly ccrrelated [Ref. 7, pag.159—168].

For model A 3 the variable CX — 8 Y ) was e s t i m a t e d  by
t I t— i

direct substitution of tho ccmputed residuai. from model Ri ,

i.e.

1 = ci X + cs  ( C  ( R i )  ]+ ~ (A 3*)
k t

Johnston [Ref. 7, pag .376—380] has pointed out that &

and & will  be u n b i a s e d , m a x i m u n — l i k e l i h o o d  e s t ima te s  cf a~
and if C ( R i )  is no rma l ly  d is t r ibuted.

T hese models  (E l , R2 , R3 , Al , A2*, A3 * , and AL4) were

app l ied  to the da ta; the resul ts  of w h i c h  are i n c l u d e d  in
A p p e n d i x  D— Tat].es I and I I .  In t h e  case of A 2 *  t~ e

314
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coefficients have been transformed back into their

s t r u c t u r a l  f cr m .

Of p r im a r y  im portance in deciding wh ich  model bes t f i ts
the data is tte impact of suppressing the constant term. For

this end , ~ = ~ ~~1C (where C is the difference between

th
t he  i ac tua l  and es t imated  request or appropriation) was

• compu ted for each model. For linear models with a constant

term •
~~~~~~~~~

. will be zero. For the suppressed constant models

n
• • E C • wi l l  be zero if and  only if t he  data f a l l s  in a

symme tric pattern about the regression line. Other relevant

statistics considered were coefficient of variation (CV) and

standard error  ( SE ) .

The statistical significance of the estimated

coefficients was tested using the two sided “t” test at the

0.05 level of significance. Those coefficients annotated by

an asterisk (*) in tables I and II were  not f o u n d  to be
statistically significant, that is, it was not possible to

reject the hypothesis that the coefficient was equal to

zero.
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Application of the above criteria made possible the

selection Cf t h e  following models as bein g most
represen tative of the defense bud~getary process.

1. Model  El

Samp le  size = 114

I = 0 9597 6 + C ; cv = 0 .126 1
t t—l t

(29.5-81)

2. Model B2

Sa m p l e  size = iLi

X = i . O O 1 X  + £ ; cv = 0 .123 1
t t — 1  t

( 30.3 114 )

3. 
~.Q~~1L1

Sample size = 15

I = 1.0321 + C ; CV = 0.0651
t t t

(59.6 2 14)

Davi s, Demps ter , and Wildavs ky found that model Al

(using current year request to explain current year

appropri ation) realized the best fit; a result that was also

noted in this study. Models Hi and R2 realized the best fit

explaining service behavior , which also resul ted in an
incremen tal type request.

6
The num ber in paren the sis below each coef f i c i~ n t is

the computed “t” statistic for that coefficient.
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This result suggests that the defense appropriat ion

process m a y  be modelled by s imple (bas ica l ly  i n c r e m e n t a l )
decision rules as argued by Davis, De mps ter , an d W il davsky
in their studies of Congressional behavior and empirical

resul ts  for  the  n o n — d e f e n s e  bud ge ta ry  process.
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iii. ~~~ 
cj ç~ ~~ ~~~ ~~~~~~~~~ gi

Prior  tc fo rm al  b udg et submission to the  Congre ss  as an
in tegra l  part  of t he  total  Federal Budget , the DoD budget
undergoes approximately 13 months of development and review

w ithin the Defense Department. The preparation prccess ,

k n c w n  as P l a n n i n g ,  P r o g r a m m i n g  and Budgeting system or PPBS,

inclu des three distinct phases : p l a n n i n g  (six mon ths )
p r c g r a m m i n g  (nine months)  ; a n d  b u d g e t i n g  ( three  m o n t h s ) .

The p l a n n i n g  phase  p r i m a r i l y  involves  threat  ana lys i s
and force level requirements determination to counter these

• t h r e a t s , f i r s t  un const r a ine& .  by cost and t hen  under
t e n t a t i v e  fiscal cons t r a int s~ established by the O f f i c e  of

• t he  Secre ta ry  cf Defense (OSD) . Once the views of the

National Securi ty Council , the Joint Chiefs of 3taff , and

the Secretary of Defense on desired force levels have been

examined and e v a l u a t e d  a Jo in t  Force l l e m o r a n d u m  or JF?1 is
formulated and distributed to the Services [Ref. 15].

Receipt  of t he  JFM by t h e  services o f f i c i a l l y  s igna l s
the  beg i x ~n in g  of the  p r o g r a m m i n g  phase . In a con t i r t uos
d ialogue betw een OS D an d the services t he m a n p o w e r , wea pon
system , an d re source require ments necessa ry  to obt a i n  an d

m a n t a i n  those forces  as ou t l ined  in t h e  JFM are cons idered .
At the  end of this  phase  OSD p rovides  the  services w i t h

• ? r c g r am  Decision ~e m o r a n d u m s  whic h r e v i e w  all r e l e v a n t
o p i n i o n s  and decisions of O SD on m i l i t a r y  needs  f o r  t h e  n ex t
five years. The ~nd product of the programming phase is the

five Year Defense Plan  ( F Y D P )  w h i c h  c o n t a i n s  D oD ’  s u~~d at ed
list of prcgrams , pro gra~ elements, force  l eve l s  an d
attendar,t resources for ~he ensuing fiscal year and t~ e

38 
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f o l l o w i n g  f c u r  years .  It should be noted that this phase

emphas i ze s  p r o g r a m s  t h r o u g h  coord ina t ion  by the Sec re ta ry  of
Defense across service l ines and the deter m i n a ticn an d

e v alu a t i c n  of t r a d e o f f s  a m o n g  programs and program e l emen t s .

Pr o g r a m m i n g  re guires the f u l l  p rogram cost concep t,

otherwise it is not possible to compare alternative uses of

resources. Each program element is carried in the FYDP with

• a full breakdown of forces assigned to that element (for

instance , if the elemen t i s Na vy Tac tical A ir Force Win gs,
forces would be the number of squadroins) . Full costs of

investment or acquisit ion , researc h an d developmen t, and

o pera tion s are  f u r th er brok en do wn in to “appro p ri at ions ”
such as Procurement , and Operations and Maintenance.

The matri x shown in fig.5 will give you a general idea

of how the FYD? is structured.

r 
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Since the  FYDP is both a record of historical costs and

a program of fu ture co sts , cos ts ar e displaye d in cc nsc na nce
with the yea: they represent: costs for the years prior to

• the curren t year are actual obligations; current year costs

are actual w ]en krcwn , otherwise they are the programmed

costs; budget year and out-year costs should reflect price

in dices or infl ationary tren ds, except where controlled by

law. The final phase, bu d get ing, occurs during the period

• from October through December inmediately preceding

submission of the budget to the Congress in January. Up to

this point the budget has been considered in program format

and must now be transformed into appropriation categorie~
b~ fo:e being submitted to the Congress. This transformation

• (Known as crosswalking) is the process by which rescurces

needed to support the program elements are aggregated into

appropriation categories . As an illustration of this

process , consider Figure 6. Determination of MILITARY

PERSONNEL requirements—NAV Y (MPN ) involves going through all

prcgram elements in the Navy budget and summing their

individual ~ILITAEY PERSONNEL resource requirements. This

sum represents the total NAVY MILITARY PFRSONNEL funding

needs. A similar procedure is followed to determine the

other apptopriaticn category requirements. A complete

breakdown cf Major Defense Programs and Congressional
• Appropriation Categories is included as Figure 7.

Once t he program needs are crosswalked ineo the various

• appropriation categories they are forwarded to OSD and the

office of Management and Budget (0MB) for review and

integration into the President’s Federal budget and

sutseguent submission to the Congress.

Completicn of the forea l PP? cycle in no way nark$ the

end of DOD’ S consideration of it~ budget request. In

reality, subnission of the budget to Congress signifies the

‘40 
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b e g i n n i n g  of a new dialogue; this  t ime between the Congress
and the Eep ar twent  of Defense.  Dur ing  the A u t h o r i z a t i cn  and
Appropr ia t ion  Committees ’ review of the defense budget  a
request for addi t ional informa tion on a specific line item
(fcr example , Navy A—7E Attack Aircraft) or the impact of a

r educ t ion  in f u n d i n g  for  an entry program will generate

fur ther analyses of that line item by OSD or the service

invo lved .  This question and answer  process tends to reveal
the s t r e n g t h s  or weaknesses of a request and  the u n d e r l y i n g
desires of Ccrigress.

A f ter the legisla t ive proce dure has conclu ded in both
the House an d Sena te with the determina tion of actual
fun d in g level s the final Defense A ppropria tion Bill will
delineate the level of New Obl igat ional  Authority (NOA)

allocated to the app rop r i a t i cn  categories and  re presen ts an
upper limit to which the Federal Government may be obligated

by the Defense Department during the obligational period

associa ted wi th a s pecific appropria tions category (see
Figure 7 for leng ths of obli gational periods )

The final phase of the budget cycl e is con duc ted by the
services after the defense budget is signed into law by the

President. During this phase the Congressional allocations

to the appropria tion categories are cr ossualke d back into

Defense bu dget format. If a specific program el ement has

been cut by the Congress then that program is funded

accordingly.
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NA’N BUDGET CONGRESSIONAL BUDGET

PROGRAM I — Strategic Forces MILITARY PERSONNEL

Army $XX~OC
Program E lement: Polaris — Navy $~XXX
Military Personnel $XXXX~ Air Force $XXXX
Operations & Maintenance $XXXX Marine Corps $XXXX

Procurement $XiOO~ Total Military Personnel.’ $XXXX —

_____ _____ 
OPERATIONS & MAINTENANCE

Total Requirements—Polaris = $xxxx 
A~~y -

• . Navy .

: : Air Force

_ Marine Corps
—Total Requirernents Strategic

Forces = $XXXX Total Operations & Maintenance —

PROGRAM II — General Purpose Forces

• Program Element: F—14 Squadrons

Military Personnel $XXXX - PROCUREMENT AIRCRAFT & MISSILES
Operations & Maintenance $XXX.X Army

Procurement $XXXX Navy

Total Requirements — P14 $XXXX

—Total Requi rements — General
Purpose Forces $XXXX . -

PROGRAM III — Intelligence & Communications

— Total Navy Requirements = $XXXX Total DeEense Bud get

Figure 6 — “ C R O S S W A L K I N G ”  THE DEFEN SE BUDGET INT O

CONGRESSIONAL APPROPRIATICN FORMAT , AN EXAMPLE C?

(42
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A. MAJOR DEFENSE PROGRAMS

O(Zero)— Support of Other Nations
I Strategic Forces
II General Purpose Forces
II I  ———— Intell igence & Communications
IV A i r l i f t  & Seal ift
V Guard & Reserve A f f a i r s
VI Research & Development
VII  ———— Central Supply & Maintenance
VIII  ——— Train ing,  Medical & Other Personnel Activi t ies
IX Adminis t rat ion & Associated Activit ies

B. CONGRESSIONAL APPROPRIATION CATEGORIES

Obligat ional
Period

Research , Develo pmen t, Test and Evaluation 2 years
Procurement (except Shipbuilding and

Conversion) 3 years

Shipbuilding and Conversion 5 years
Mil itary  Construction 2 years

Military Personnel - 
1 year

Reserve Personnel 1 year

Operations and Maintenance  1 year

Figure 7 — MAJO R DEFENSE PROGRAMS AN D CONGRESSICNAL
APPROPRIATION CATEGORI ES; A LISTING OF
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A. D E P A R ~I N E N T  OP E E F E N S E  CONTROL OF THE BU DGET

The Secretary of Defense can exercise control in the

very begicizig of the phas e a t  the  appropr ia t ions  s tep and
further extend this control through the allocation process,

— 
the ob liga ticn process and reprogramming ac tivi ties ; also
tran sfers can be ef fec tiv e tools of con trol availa b le to the
Department of Defense.

Once the Defense Appropriation Bill is passed by the

Congress , it is binding as to how much the DOD can obligate

there nder and , within its broad purposes, what can be

bought.

The apportionment process, ex e rcised th rou ah 0MB ,

reflects Presidential control and can restrict the rate or

PU t~~OSG Cf obligations as provided by law. Apportionments

are made on the basis of hearin gs conducted by O~ B, c f f i ce
of the Secretary of Defens e (OSD) , an d DOD components

wherein appcr tionment requests are considered. This

— apportionmen t process also serves the important funct ion of

updating the budget whic h was submitted to CSD more than a

year previously. Once the apport ionment is released by 0~iB ,

it becomes the Secretary of Defense ’s authorized obligati-~n

rate.

The Secretary of Defense exercises his primary financial

control by establishing the rate of obligations of funds for

the DoD ccmp cnents based on the 0MB apportionment release .

Depar tments Cf the Army , Navy ,  and A i r  Force will submit to

the  A s s i s t ar t  Secretar y of  Defense Comptroll er their

pzcposed operating budgets and financial plans for :~ v~~ w in

an t i c i? atj o n  of the formal submission of an apportionment

(44 



request based on the appropriaticns act.

U pon receip t of thes e plans and budge ts , analys ts from
OSE eva lua te  in substantive detail and make their

reccmmen daticns to the Comptroller based on evaluations of

prcgra m ~ro pcsa ls (feasibili ty, desirability, priorities,

timin g, etc.), procurement , and researc h and develop ment
line items. It is at this point that the Secretary of

Defense  can exercise add i t iona l  f i nanc i a l  control  by
deferring programs u~ntil later in the budget execution

prcgram . This is used to restrict the flow of funds , as well
as to ccn trc l programs by wi thhol ding fu~nding authorization
until complete justification is provided .

To mee t chang ing  needs , the Secretary of Defense has the
authori ty,  wi th th e approval of the Office of Mana gement an d
Bud get, to ttansfer funds from one appropriation account to

another if such transfers do not exceed statutory limits.

There are four other methods besides the transfer authority

available tc CSD and the Department of Defense compcnents

which prcvide flex.ibility within appropriations. These are

Supplemental Budget , Contract Authorization , Deficiency
Bud gets, and Reprogrammin g.

Supplemen tal Budg ets and Deficienc y Budge ts are in
essence addi t ions  to the  ann~ial budget proposed by the

Secretary of Defense -no request fund s for major unforeseen

emergencies during the current year.

The  - SecrEtary of Defense ’s funding authorization

provides agencies with a document which establishes

au thorized fundin g levels; i.e., obligational authority for

bo th d irec t an d rei m bursa ble programs for each
• appropria tions and expense authority for military personn el

of t h e  Act ive  Forces . G e n e r a l l y ,  t h i s  d o c u m e n t  e s t ab l i she s
a pp l i c a b l e  p r o g r a m , budget  a c t i v i t y ,  p r o c u r e m e n t  l i n e  i t em ,

1- .45
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and program element d is t r ibut ions  of the total resources for
the  year .  These documents  a r e  revised du r ing  the course of
the year to reflect appropriation enactment , releases from

deferral, reprogrammin g or other actions which affect the

f u n d i n g  a u t h o r i t y .

Agencies submit monthly reports to the Office of the

Secretary of Defense r e f l ec t ing  the s ta tus  of avi lable
f u n d s .  These reports are forwarded for review to the Office

of Managemen t and Budget and the House Appropriations

Committee.

An annual report is prepared by the department

Cc mp tro ller s and su bmi tted to the Offic e of Secre tary of
Defense in December  as the previous end—of—year (30

September )  uncb liga-t ed  and unexpended  balances , as well  as
the unpaid o bliga tions , of all appropriations and funds.

This repcrt is submitted to the Treasury Department for

establ ishing yea r—end  bala nces and to w i t h d r a w  or res tore
fun ds as necessary.

1. Allocation

Fcllcwing the establishment of the rate of

obliga t ion , which is qui te an involve d process , the

Secretary of Defense allocates funds tc responsible

officials in their organizaticus. These allocations are

usually divided into sub—allocations, allotm en ts, and
suk—allo tments or are included in operating budgets ~t the

user level to make funds available for commitmen t ,

o b l i g a t i o n  and expenditure. A comm itmer t is a reservation of

funds based upon currently directed use leading to

obliga tions. An obligation is a liability; e.g., a firm

contract for goods or services. An expenditure is payme nt

of t h e  c bl i g a t i o n.  A l l o c a t i o n s, c o m m i t m e n t s, o b l i g a t i o n s,

46
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and expen ditures are carefully controllfd to avoid

over spend ing .

2. Cb1i~ ations

A crucial step in the spending process exists in the

obligaticn of fun ds. Many decisions regard ing  the t im ing  of
obligations are ini t iated at the agency level. If an agency
fai ls  to obligat e by a certain t ime , the f u n d i n g  a u t h o r i t y
lapses and reverts to the Treasury.

In this respec t ma ny con trovers ies still exis t an d
legislaticn is usual ly  c h a n g i n g  to t ry  to e n f o r c e  its
cotimi tment.

3. ~~~~~~~~~~~~~~

In the area of budgeta ry  contro l  within the

Depar tmen t of Defense , reprogramming is an ef fec tive
technigu e o f budge tary con trol in the execut ion process.
Reprogramming is essentially a process of moving funds

• within a single appropriation account.

Congress appropr ia tes  lump—sum amounts to the

Defense  D e p a r t m e n t .  It is the un ders tanding of the
Appropria tions Commi ttees an d of the Congr ess tha t the
monies will be spen t in accor dance wi th the ori g inal
depa r tmen ta l  jus t i f i ca t ions  as a p p r o p r i a t e l y  amended .

As the bud get yea r unfol ds , new and better
applica tions of money come to light. Reprogram cnings are made

for a num ber of reasons, inclu d ing unfor eseen developmen ts ,
changing require men ts , incorrect price estimates , wage rate

ad jus tmen ts , changes in the in terna tional situa t ion , and

(47
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• legislaticn enacte d subsequent to appropriations.

Thcugh  r e p r o g r a m m i n g  o f f e r s  the  Secretary of Defense
an effective tool for preserving management flexibility, it

also provides  the  c~~por tun i ty  for  substant ial  r e—emphas i s  of
policy. Cne such possibility is requesting funds for a

popular program today, knowing Congress will provide the

funds, and reprogram for a disfavored project tomorrow.

4.  ~~~~~~~~~~

The Depar tment of Defense Appropriation Act contains

l a n g u a g e  which gran ts to the Secre tary of Defense au thor ity,
with the approval of the Office of ~anage m ent an d Bud get, to
transfer funds in the current fiscal year upon determination

that such action is necessary and in the national interest.

The transfer authority is normally stated as a dollar

limitaticn nct to exceed a specified amount available to the

Depar tmen t of Defense for mili tary func tions (excep t

mili tary construction) . Transferred amounts are merged with

and made available for the same purpose and time pericd as

the appropriation or fund to which it is transferred. The

Appropriation Act also provides the addit ional criteria that

~u~ t be applied to the use of the transfer authority and to

requests for cther proposed reprogramming actions. Transfers

are not authorized unless for higher priority items , based
• cn unforeseen mili tary requirements , than those for which

originally appropriated and in no case where the item for

w h i c h  f u n d s  are  reques ted  h a s  been denied by the Congress.

The Secre tary of Def ense is re quired to no tify the Congr ess
prciaptly Cf all transfers.

-
- ~~~~~~~~~~~~~~~~~ ~~~~~~



B. STRUCTURAL ASPECTS OF PPBS

The first step in PPBS is to ident ify and examine

objectives. This objectives could emanate from a broad

national purpose such as to defend our National

Sovereignity. Towards such a goal, there are in termedia te
object ives  such as Na t iona l  Defense , Social Development , and
Economic Development. Under National Defense there are more

concrete objectives in areas such as Air Defense, Naval
Defense , Maritime Patrol. Under Air Defense, for example ,

there are specific objectives such as Fighter Squadrons ,

Cargo Aircraf t, which result in a hierarchy of objectives.

A hierarchy of objectives is the cr i te r ion  f o r  t he

program structure . A program , in the PP BS sen se, is an
integrated activity— a combination of labor , ma terial, and

7
capi tal whos e ou tpu t is rela ted to an objec tive

Acc or d ingly, the activities are assembled by program s,

su b — p r o g r a m s , and pro gram elemen ts a t respec tive lev els of
agg rega t i on .

7
See David Novick, “Which program do we mean in

program budoeting?” The Ran d C o r p o r a t i o n ,  p . 5 3 0 , M a y  12 ,
195(4. It emphasized that the program is also the primary
unit  for  m a n a g e m e n t  and  p l a n n i n g  at the  pol icy  level.

L$9
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The bui ldin g of the p r o g r a m  s t ruc tu r e  does no t  ha ve  to
flcw f r o m  tcp to bc t tom .  It may  be more practical .  to start
f r cm  on— gci n g  programs which  can be worke d either u p w a r d s  or
downwar ds. Then the balance of activities m ay  be aggregated
u p w a r d s  r e su l t i ng  in new i den t i f i ed  pr ograms.

Af ter a program structure has been matched—out to the

hierarchy of objectives, the ou tputs of the progr am
categories are analyzed in terms of their respective

object ives .  This is done for more specificity if not

q u a n t i f i c a t i o n .  For example , a M ar i t ime  Pa t rc l  p r o g r a m  has
operational output of patrol hours/d&y. However the real

ou tpu t of this pro gram may be deterrence agains t any
possibl e enemy  incurs ion . 3ut  o u t p u t s  of this nature are not
easi ly measu rab l e  at all levels of the  p rcg ran  h i e r a r c h y .
Furt hermore , mari t im e pa trol ~ay consis t of an air an d sea
ele ment, and , in this cas e o pera t ion al outpu ts of ac tiv it ies
or programs elem ents are mixed into program outputs of the

next large grouping. Thus, analytical approaches have to be

developed to be able to express the mixture of lower level

o u t p u t s  as an aggregated .

In recognition of this &j.fficulty, the program outputs

may only be q u a n t i f i e d  at the level of the program elements

[ R ef . 3 , pag .  25J .  In this  manne r , the proposed e x p e n d i t u r e
data  can still be re la ted  to performance. Program elements

should produce clearly definable outputs , whic h are
quantified wherever possible; and whenever feasible , the

output should be an end product and not an intermediate

produc t  th a t  s u pp o r t s ano ther program element ~~~~~ 4 ,

pag.3]. In the Defense case, air defense is an unmeasura~ le
elemen t, so , indirect measures have to be used , such as the
number of CF—5 squadrons. After the possible measures of

ou t p u t s  are es tac l i shed, t h e  desired o u t p u t  i evels  a re
determined. These lowels of outputs and the alternatives to
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a t t a in  them are ma j or considerat ions  of the program
analysis. Nevertheless, PPBS does not start from nothing.

There are statistical indicators accumulated in the existing

b u d g e t i n g ,  account ing ,  and i n f o r m a t i o n  sys tems.  The process
of p r o g r a m  s t ruc tu r ing  draws f r o m  data t ha t  may not h ave
seemed important in the past. The program structure costed

for  a f iscal  year is known w i t h i n  this  context  as the
Prcgr am E u d g e t .

These pc in ts  can be summarized by lcoking at some

charac te r i s t i c s  of a p rog ram s t ruc ture .  These are shown in
Fig.8 {Ref.5 , pag.4].

~~~~~ ~~~~~~~~~~ ~~~
— Identifies objectives

— Provides me asurables objectives

— Includes all ac tivities

— Allows for growth (flexibility)

.222w fl~ CiS ion~~~~~~~.

— I l l um i n a t e s  pr ior i t ies

— highl ights trade—off areas

— Promo tes realistic analy sis

— Provi des for imaginat ive change

— Is m a n a g eable

Figure 8 — CHARACT2RISTICS OF A PROGRA M STRUCTURE
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In general , these are the characteristics of a program
s t ruc tu re  t h a t  mak e a program s t ruc ture, and the resu l t ing
prcgra tn  budget , a useful  information display. Information is
provided about what is being done and how the resources are
al located.  The p rogram s t ruc ture  a l lows for  g rowth  by
providing stable goal—oriented programs that are

sufficiently broa d to encompa ss a wi de variety of p rogram
elements (Mirage s quadrons , Fri gate Divisions for example)

in t h e  f u t u r e , and it provides  the basis for  m e a s u r i n g  how
well program objectives are being met . This projection into

the future may be called the Multi—Year Program ~udget

(MPg) , or what was cal~.ed Program and Financial Plan

(PFP)(Ref. 6]. A PFP for five years is not to be confused

wi th the tu d get pro posal for five years , It is not a

prcjecticn of fut ure activities in the sense that decisions

m ay be made to re duce , enlar ge, or eliminate some program

alternatives. The PPP projects the future implicaticns of

current  budge ta ry  decisions.  It is not a prediction of

future decisions.

This extended time horizon is important in investment

decisions where the life—cycle costs of the equipment or

asset must be considered. It also reminds the resource

mo bilizer and allocator that there are recurrent costs.

These costs cray be covered b y existing legislation ou tside
of the annual legis lative process on the government budget .

To summarize , the structural aspects of PPBS consists of

the hierarchy of objectives , progr am st ructure , program
bud get , ari d the multi—year progra m budget.
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C. ORGANI ZATICNAL DEVELOPMENT AND P25

There are several assump tions underlying the use of
O r g a n i z a t i o n a l  DeveLopment  C OD) and  225 for  p l a n n i n g
purposes. First, it is assumed that the employees (Military

Personnel for our purpose) are considered to be valuable

resourc es, and are managed as ar~ other scarce resource

within the military organization in the most effective way.

A second assumption is tha : while the ~PB system 4ili

continue to use some prescribed nethods , there will be an

attempt tc use mote -effective me ans for involving people in

the organization. The analysis, pregram structure , -~ni ‘data

collection phases of PPB3 will remain the same , but the

gcal—setti r~; and oojnctive—setting aspects will b2 changed

significantly and there will be some nodification in t h e

ccntrol phase.

A third assumption underlying the marriage of 225 and 3D

is that -this approach to planning purposes will be

systematic (system—wide) and pervasive (massive in scopa)

over time ~Ref. 16 , paj. ’43]. It would take a nunhe r of

years to implement such a program , and PPB is pervasive ~n

that it demands a ve::1 sabstantial organizatirnal

ccmm itm ent , even calling for reorganization in some cases .

It is cbviou s that humans constit~ite the work force

responsible for exercising efficiency and

organizat ional goals (one of the fundamental aspects of

PPBS) , therefore , using OD an d 2P3 concurrently will allow

for total systematic planning, and the dual ap~ :oach

aflresses itself to both the data—related and peo~ le-re1a~-ed

~:rL ems in the organization.
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It is important in the goal—setting process that persons

at all levels of the organiza t ion be involved in setting
object ives appropria te  to their  own spheres of work.
In v c l v i n g  people in this way enhances their conmitment to

the whole specif ic program and facilitates the future

implementation.

Many planners within the Military Organization do not
allow for a two—way goal—setting process. In the

objective—setting stage of any pa rticular program , those who

participate are often required to set objectives within the

goal parameters already established by those in the upper

-echelons of the hierachy. ~n other words , the emphasis is on

r e l a t i ng  on€ t s ob jec t ives  to the o r g a n i z a t i o n ’s goals ,
r a t h e r  t h a n  on also cons ider ing  t he  goals of those  in  the
system and allowing them to influence the purposes of the

organization . This rather limited form of goal—setting with

its one—way thrust (downward) could tend to prevent

subordinate s from really “owning ” the objectives they set.

This type of approach tends to be similar as that of the

System Analy st , he usually is only concerned with the output

of the organization; he makes recommendations as to th€ most

effective utilization of resources to get a desired effect

on the environment. His view of the inside of the

organization tends to assume tha t information is the main

thing mcving upwards , while decisions about objectives ,

alternatives , and perhaps even technigues move downward

( Ref. 183 .

Archibald tRe f. 18 1 states the following characteristic~
of the system analysts view of organizations:

(1) There is a tendency toward elitism an’i’o:

centralizaticn .

_____________________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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(2) The o rgan iza t ion  is p r imar i ly  v iewed  as a c t i n g  on
its external environment.

(3) Systems Analys ts  usua l ly  don ’t talk about helping a
client , r a t h e r  t h e y  ta lk  of improving  dec is ionmaking.

(4) They are interested in the effectiveness of a

decision.

(5) If the client does not accept their recommendations ,

t hey  tend to ass um e t h a t  t h e  client is of lower  i n t e l l i gence
than them.

Related to two— w ay goal setting, there exists the

concept  of shared  o r g a n i z a t i o n a l  con t ro l 4 t h a t  is , most
h u m a n  ~.ystems operate under conditions of change wherein it

is impossible to coapletely legislate subordinate behavior ,

the military organ izations being an exception to this rule,

for there are very well established roles and

responsabilities among its members and a relationship of

trust exists between superiors and subordinates. Although

the control system used by the military organization

a ppa rent ly ccnforms to a strict hierarchial control , it can
be expected that many powerful persons in the

organization——those who have already established their

criteria (relative to a specific subject) — will oppose any

p r o g r a m  which changes their influence. Others may see the

new method as an opportunity to gain i n f l u e n c e  q u i c k l y  u n d e r
ne w conditions.

Organizaticnal con trols originating from superior and

conveyed downward to subordinates (e.g.,rules,processes)
should be accompanied in effective organizations with

meaningful upward (from subordinates to superiors) foams of

in fluence and communication.
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When control is one—way, there tends to be token
compl iance  to the  “letter of the law ,” ov eremphasis on the

P items to be measured and used as criteria , overemphasis  on
the  shor t—rather  than  the l o n g — r u n , covering up i n f r a c t i o n s
of the rules and exercising other f o rm s  of d i shonest
behav ior , and a reduct ion in subordina te  c r ea t i v i t y  which
ccmes f r om  allowing discretion wi th in  which c rea t ive
po ten t i a l  can unleashed C R e f . 1 7 , p a g . 3 8 1 — 3 8 5 3 .

A n o t h e r  aspect t ha t  is w o r t h  m e n t i o n i n g  is t h a t  most
p l ann ing  w i t h i n  the  mi l i ta ry  context  relies h e a v i l y  on
hierar chia) .  con t ro l ;  super iors  demand  wr i t t en  objec t ives  by
a cer tain date,  these object ives  must  c o n f c rm  to the rules
for w r i t i n g  them . Subord ina tes  are expected to comply  wi th
rather stringent system constraints and manage  t h e i r  own
objectives within those parameters. The threat of a bad

fitness report or unexpected change in duty station , or of
locsing a particular Qpportunity for promotion looms as a

put ishnie nt.

This environme ntal clima te provides Systems Analy sts one
way to ach ieve  o r g a n i z a t i o n a l  goals c rea t ing  some s emblance
of order “useful  fo r  action purposes ” . Thus  it is the  System
Ana lys t  who will say “Most  of your t ime has  to be spen t  in
f i g u r i n g  out  what  the problem is. ”

Wildavsky [Ref.19] argues that Sys tems  A n a l y s t s  h a v e
tended to ignore people problems within organizations , or ,
to fit them into a rationalistic model. In the OD approach

(or clinical approach as for Archibald ), the clinic al exp ert
p refer s to work with all levels of an or ganization during

the course of his association with it. The decisions are not

seen as being imposed from on high; rather decisionniaking is

locked on as a participatory process involving many parts of

the organization .
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The characterist ics of the Organ iza t iona l  D e v e l o p m e n t
approach  h a v e  been described by Archiba ld  as:

(1) There is a tendency to see the ideal decision— 3aking

prccess as participatory .

(2) The or ganization is p r m m a r l y  v i ewed  as ac t ing  and
reacting internally.

(3) The clinical exper t  t a lks  about  h e l p i n g  the
o r g a n i z a t i c n  to c h a n g e .

(4) There is a tendency to be more concerned anout the

internal acceptability of decisions that about either their

effectiveness or their pclitical feasibility.

(5) The client is seen neither as stu~ ii n c r  as

responding rationally to pressures , but rather as a social

system which because of its complexity has difficulties

living up to its full potential.

In ccn clu si on , a method for making human behavior in an

organizatio n more effective was pre sented , and a comparison

with the System Analysis approach was established. This

method known as Organizationa l Development when used in

conjucticn with PP~~, could prove to be an effective way for

planning system—wide changes and programs in ailitary

cr ganizaticns .
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IV. IMPORTANT FINDINGS

p A . CCNCLUSICNS

Military technology nowa days alone, woul d make necessary
the central planning and direction of the mi l i t a ry  p rog ram.
The technical  complex i ty  cf modern day weapons , the i r
lengthy period of development , their tremendous com ba t pow er
and enormous cost have placed an extraordinary premium on

sound choices of ma jor weapon systems. These choices have

become , for the top m a n a g e m e n t  of the Defense  D e p a r t m e n t ,
the key decisions around which much else of t h e  Defense
progra m r evclves . They  cannot  be made proper ly  b y  any
subordina te  echelon of the Defense  es tab l i shment .  T h e y  must
be d i rec t ly  related to our  na t i ona l  secur i ty  objec t ives
ra the r  than  sinp ly  to the  t asks  of just  one of the  m i l i t a r y
services .

The r e v clu t i o n  in m i l i t a r y  t echno logy  must  not  on ly
change  the  charac ter  of our m i l i t a r y  p r o g r a m , it m u s t  also ,
to a significant degree blur the lines of demarcation among

the various services. Most of our m a j o r  m i l it a r y  mis s ions
today  r equ i r e  the  p a r t i c i p a t i o n  of more  than  one of t he
m i l i t a r y  services. T h e r e f o r e , our  p rincipal conc ern now
must be centered on what is required by the Defense

establishment as a whole to perform a particular military

mission—nct on what is required of a particular service to

pe r fo rm  its part  of tha t  mission . This is not  only  t r u e  w i t h
regar d to the planning of our military forc es an d pro grams,
but also with respect to the procurement of new major weapon
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systems.

W i t h i n  the  Venezuelan DOD , each mi l i t a ry  service in t u r n
prepares  its basic budget submission , allocating its request
among its own func tions, units, and activities, and present
add i t iona l  requests, by means  of addi t iona l  c red i t s .  Then
all the budget  submissions are reviewed together  by the
?Unister of tefense’ s Budget Of f ice .

This auth cr  believes tha t  this  procedure  is a ra ther
inefficient way to go about  p repar ing  the  Defense budget .
Among its consequences we can cite that each service tends

to exercise its own priorities, favoring its own unique
missions to the detr iment  of jo int  missions , s t r iv ing  to lay
the g r o u n d w o r k  for  an increased sha re  of the b u d g e t  in
future years by concentrating on alluring ne w weapon
sys tems , and pro tecting th e ov erall size of its own forc es
even a t the cost of readiness.

Ano ther unsatisfactory aspect of this method is the

almost complete separation between budgeting and military

plannin g. The planning horizon extends years into the future

but the budget is projected only one year ahead. Military

reguiremen ts tend to be stated in absol ute terms , without
reference to their costs. But the military effectiveness or

military worth of any given weap on sy ste m cannot log ically
be considered in isolation. It must be considered in

relation to its cost—and in a world in which resources are

limited, to the alternative uses to which the resources can

be put. Military requirements are meaningful only in terms

of benefits to be gained in relation to their costs.

Accordingly, resource costs and m i l i t a r y  wor th  h a v e  to be
scrutinized tcgether.

This author also believes that the existing system of

programmatic and financial review is incapable of providing
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all the  in format io n necessar y to make  decisions t h a t  h a v e  to
he made.

The most s ign i f icant  f indings  f o u n d  according to this
au tho r ’s cr i ter ia  were :

Firs t  — no one really know s the total cost of a weapon
system because t h e  costs of its individual par ts are
charac teristically scattered among a num ber of separa te
budget  p r c gr a m s .  -

Second — ra re ly  does a pro posal identifiy an d evalua te
the future ccmmi tment of funds implie d in the initial
procurement decision. A new weapon system passes through

stages of research and  deve lopmen t ; if it is put  into
operation, there is a requirement f or trained personnel to
run it, lcgistic support to maintain it, and facilities to

repa i r  it, at the very least, for as long as the system

cont inues  to be used. The  costs of these a c t i v i t i e s,
al though clearly attributable to the weapon sytem , are not
generally available to the decision makers.

- - Thir d — in the absenc e of full information as to total
costs of entire prcgrauis over their lifetime , budgets are

essen tially conglomera tions of p ieceme al data, each
represen ting an a n n u a l  expend i tu re  fo r  a single f r a g m e n t  of
an often unrecognized whole. Budget deadlines create

pressures aggrava ting the woes of all concerned by shutting

off any pcssibility of analysis in depth.

Fourth — t he re  is no r ev i ew system that can ma ke

com pariscns between alternatives. For if the available da’a

for each system is fragmented and incomplete , then obviously
there could be no r e l a t i v e  e v a l u a t i o n s  of compet ing  s ys t e m s .

Oversimpl if ied though th ese statemen ts may be, they do
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B. AREA S SUGGESTED FOR FURTHER STUDY

(a) Time—series regression analysis has been used to

investigate the applicability of the Davis , Dem pster , and

Wildavsky models to the Defense budgetary process. This

author feels that questions have been raised about the
validity of a model ’s statistical properties and test

results when using linear models with a suppresse d constant
term. A survey of available theory on linear regression

analysis revealed that few textbooks addressed the subject

explicitly, and those that did, approached the ~c p ic in
genera l  t e r m s .  F u r t h e r  researc h in th i s  area is r e q u i r e d  to
establish the statistical properties of incremental models

and appropriate test procedures.

(b) PPBS is not the only budgeting system used as a base

for the budget formulation an d pre par at ion in gov ern aent~ l
agEncies. The search for different systems in this area with

specific applications to the Venezuelan DoD , is suggested by

this authcr.

(C) Techniques  for  i m p l em e n t i n g  PP B S w i t h i n  the
Venezue lan  D oD should  be i nves t iga ted .  This  a u t h o r  fee l s
that this is one of the mas t del icate  aspects  in the
innova tion of any type of idea or technique. Special

attention should be given to this suggestion in order to

achieve par t cf this thesis ’ initial intentions.
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A P P E N D I X  A

LIN!AR REGRESSION THEORY

A. L I N E A R  R E G R E S S I O N  WITH A CONSTANT TERM

Suppose that there are n observations (X ,Y )

(X ,Y ) , (X ,Y ) where  X is de f i n e d  as the
t+1 t+1 t+n t+n t

independen t  va r iab le  and ! the dependent variable. Further

suppose t h a t  a f t e r  p lo t t ing  these a observat ions  a l inear

relationship of th e fo rm

y = 8  +8 ~ +e ; t 1  ,n (1)
t ~ i t t

w h e r e :  7 and  X ar e  as p r e v i o u s l y  d e f i n e d: 1 t t

8
~, = the constant term

= the slcpe coef ficie nt

~~~~~
= random e r ror  term (difference ~etween ac tu a l  an d

estimated value of Y
t

is postulated.
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The sum cf squares of deviations from the regression line is

n a
S = ~ C~~~~~~= £ ( Y _ 8 _ 8 X ) 2  (2) - -

t=1 t t=1 t 0 it  -
~~~

The ob jec t ive  of l ea s t—squa res  regression is to select B
and ~ (est imators  of 8

~ 
an d 8 ) to be those values whic h, 

- 

-

when substituted for - 8~ and 8
~ 
, produce the least possible

value cf S. These values may be determined by

differentiating equat ion (2) ; first with respect to 8~ and - 

-

then and setting these results equal to zero. The

sclution to the two resulting equations (called Normal
eq uations) is

a a n
Z X Y  — [ ( I  X ) ( 2  ~~)]/nA 
~~~ t t  t 1  t t 1  t 

— (3)
n a
I X 2 ~~(I X ) 2 / n

-‘-=1 t t=1 t
A — A —and 8 = I — 8 x  (U)

0

Up to this point no assumptions that involve probability

distributions have been made. If it can be assumed that , in
equation (1)

a. C is a random variab le with mean zero and cons tant
t

2
variance ~ (unknown) ; and

b. £ and C are uncorrelated , i#O
t t+1

then the Gauss—Markov theorem insures that the  l e a st — s qu ar e s
estimators 8

~ and are minimum varianc e, unbiased

estimators in the class of estinators that are linear in the

o b s e r v a t i o n s .
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If it is f u r t h e r  assumed tha t  the e ‘s are
t

c. indepen dently, identically d istributed normal random
variates with mean zero and variance c 2

, that is,
C ~~~ N (0,cT2)
t

then and achieved the Cramer—Rao lower bound for

variance of an estimator ERef.7, pag .8— 33J .
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B. LINEAR REGRESSION WITHOUT A CONSTANT TERM

If , instead of equation (1) , suppose that the
re la t ionsh ip

! =8 x +c ; t=1 ,n (5)
t i t t

-is postulated for the data. The sum of squares of deviations

frcm the regressio n line then becomes

= I C 2 = ~ (Y — 8 1~ )2 (6)
t=1 t t=1 t t

Minimiza tion of 5’ yields only one Normal equation from

which the estimator for 8~ nay be derived.

a
L X !

~ t = l t tp
i = (7)

a
I X Z

t= 1 t

Since t he re  is but one N o r m a l  equat ion , the  sum of the er ror
terms ( ) may  or m a y  not equal zero for linear

regressica without a comstant.

The impor tance of this result becomes apparent wrien

reviewing the assumptions outlined in section A. If the

regression line na turally passes through the origin then I3~,
an d will be zero . If, however , th-~ regres sion line

does not pass through the origin ari d the constant term is

suppressed then C will not be zero. Should this b€ the
t=l t

case , t~e validity of assumptions a, b , and c is

questionable.
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APP E NDIX B

STAT ISII CAL CRITERIA FOR T E STING LINEAR R EGR ESS ION MODELS

A. SIGNIFICANCE OF ESTIMATED C~~FFICIENTS

The t—statistic is used to test the statistica l

sign i f i c a n c e  cf a coef f ic ien t an d is de f i n e d as the ra tio of
the difference between the coefficient’s estimated and

hypothesized value and its standard error; that is

A

CA
8

[Ref. 7,pag.3fl. Theoretically the error terms need to be

nctmally distributed wi~ h mean zero and constant variance.

However , there are simulations which have shown “t” to be

f a i r l y  r o b u s t  towards  distr ibu t iona l  a s sumpt i cns .  T h e r e f o r e ,
t he  “t” test will be considered va lil for linear models with

a suppresed ccnstant .

B. COEFFICIENT OF DETERM INA II3N

Coefficient of determination or R2 is a standard measure

of “goodness of fit” for linear regressicn models and is

defined as t}~e proportion cf (sample) variance (in the

dependent variable ) expla:r e~ ny •h e  fitted regression line.
When all the dependent variabi~ observations in t h e  sample
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ccincide with the least—squar es regression estimates R2

equals one , a perfect fit. As the proportion of total

varianc e that remains unexplained increases , B2 apprcachez
zero.

The usual  c o m p u ta tiona l f o r m u l a  f or es tima tin g ~ 2 for a

da ta sample is

A

~ (~~~ —~~~ ) 2
t=1 t t

B2 = 1 
a —
¶~ (Y _ Y ) 2

t= 1 t

unexplained va:ia-tion of the dependent

1 
variable about the regression line

- total variance of the dependent
variable about its nean

[R€f . 8, pag.45).

Replacing (Y _ Y ) 2  by C 2, the sguare of the error term
t t t

for observa ticn t, the formula for R2 used here will be ,

a
I C 2

i=1 i
R2 = 1 

n —

I (Y _ y ) 2
i= 1 i

Stromterg ~Ref.9 ,pa g .21—L~2] has pointed out that the
a

interpre tation of ~~ as the (sample) unexplained variance

is not correct for linear regression models without an
constant term since : C may or may not be zero. Iniectiag

—

C into the expression for R2 wi l l  not help since one could

theoretically obt ain a high coefficient cf determ ination

when the average error about the regression line is large

but the spread about this average is small.

6?
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Stromberg and the BIO!’~ED statistical ~iackage [Ref. 10)

have add resse d this pro blem by compu ting a so mew ha t
different statistic . They have computed , instead , what

Strcmberg defines as W 2  whete

n
2

i= 1 i
~.j2 = 1 

n
~~~y 2

1= 1 i

unexplained variation of the
denendent variable anout zero

= 1 
total variation of the dependent
variable about zero

The ptcble m with this measure of goodness of fit is that

zero an d the regression line appea rs to have been chosen

somewhat arbitrarily as the point about which the variation

in the dependent variable is computed . Also , if is egual

to or near zero (which will be t h e  case if t h e  c o i rp u t e d
intercept using a standard linear regressicn approach is

zero) then with a positive Y (which is always the case with

budget data) W 2 nay yield a valu-e considerably larger than

R2 and m ay be misleading to someone thinking in terms of R2 .
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C. S T A N t A R D  ERROR OF E S T I M A T E  A N D  COEFFICIENT OF VARIATION

Anothe r  aeasure  of dispersion about  the  regression line
is the standard error of the estimate (SE) and may be

determine d b y usin g the formula

In
I l  (Y —Y ) 2

Ii =1 i i
SE = I \J n-k

where: n = the number of sample observations

k = the number of parameters being estimated in the

regr ess ion

[Ref.7 , p ag.129 ] . The numerica l value of the standard error

of estimate is inversely related to the  goodness of f i t  of
the model.

It is somewhat difficult , however , to determine the

significance of the standard error of estimate when

ccwparing different sets of data. For this reason it is

u s e f u l  to compute  a r e l a t ive ly  s t a n d a r d  e r ror  of e s t i m a t e .
The coefficient of variation (CV) is such a measure since it

relates the standard error of a particular model to the mean

value of the dependent variable , i.e.

SE
CV = —— i -—

A v a l u e  of less than  0 .20  for  t h e  coe f f i c i en t  of v a r i a t i o n
for a model is frequently cited as desirable [Ref.8 ,pag.4L1).

One particularly desirable charact eristic of both the

standard errcr of estimate and coefficient of variation is

that they are not dependent upon any aistributional

assumpticns of errors terms.
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AP P ENDIX C

NONPARAMETRIC CRITERIA F O R TESTING LINEAR REGRESSION MODELS

A. THE M A N N — W H I T N E Y  U TEST

The Mann—Whitney U test may be used to test whether two

dat a sets have been d rawn from the same po pulation an d is
us eful wh en underlying distributional assumpt ions are
questionable.

First , suppose that there appears to be two distinct

sets of data ; set A of size n and set B of size m . To test

the null hypothesis that both sets are from the same

population against the alternative hypothesis that they are

not , the sa m p le observa tions are ranked in order of
increasing size; that is, assign the rank 1 to the sma l l e s t
value in the ccmbin ed sample , the rank 2 to the next

smallest , and so on to the largest , which receives the rink

n+m . Let i~(X ) and R ( Y  ) denote the rank assigned to the set
i I

of va lues  f r c m  p o p u l a t i o n  a and m respectively.

The  v a l u e  cf t h e  U statistic is computed by t h e  f o rm u l a :

T S — ( n j  ( n + 1 )/ 2
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where S = the sum of ranks assigned to the  obse rva t ions  from
populaticn 1. That is,

n
S = IR (X )

i=l i

[R e f . 1 1 , p ag.22 L1] . Reject t h e  null hypothesis at the level
of s ign i f i cance  a if T is greater  t h a n  1 — ~Z/2 q u a n t i l e

U or less t h a n  t h e  a/2 quant i le  (I
1-a/2
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B. THEIL U—STATISTIC

The Durbin—Wat son test and examination cf residual plots

prcvide insight  into iden t i fy ing  problems of
mi sspec ifi ca t i cn  and bias , respectively. Ho wever , in the
case of of sTal]. samples  (as in budget  data for D oD) these
techniques a-r e o f t en  inconclusive . Also , the D u r b i n— W a t s o n
test requires that the sum of the error terms equal zero.

As an a l t e rna t i ve  m e a n s  of i d e n t i f y i n g  bias and/or
misspecification in a model with a suppressed constant term

Theil’ s m e t h o d o l o g y  fo r  ccmpar ing  es t imates  a n d  actual
observaticns was considered [Ref.12 , pag.19—32).

Theil uses the idea. of mean square error (MSE) in

d e f i n i n g  an inequal i ty  coeff icient U as

I n
I! I (P — A ) 2
I n i=1 1 1 

I a
N I A 2

i= 1 i

w h e r e :  A = the actual value of observation i
2.

P = A (the predic ted value of A
i i i

-
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Next, the numerator of (I is decomposed in the following

manner: - -

i n
— .1 (P — A ) 2  = (~ — A ) 2 + (S — S ) 2  + 2(1—r)S S
n i= 1 i. i p a  p a

where

- i n  - i n
P E P  A -  I A

fl 1=1 1. fl 1=1 i

I i n — I i  n —

S =J— . I (P _p ) 2 S ~J • � (A —A) 2
p ~j n  1=1 2. a ~n i= 1 1

a —
r = [

~ I (P —P) (A —i ) ]/S S
n i = 1 1 1 p a

The first term (P—A)2 will be zero if and only if the

average pzedicted value equals the  average sample value.

Positive values of the first term will be errors of central

tendency cr tias. The second term (S —s ) 2  will be zero if
P a

and only if the s t andard  dev ia t ions  are equa l .  Pos i t ive

values  f o r  this  t e rm ind ica te  errors of unequa l  v a r i i z i on .
The t h i r d  term ( 2 ( 1 — r ) S  S ) is zero if and o n l y  if t ac

p a
correlatica coefficient between the predicted and  ac tua i

values (r) is cne (that is, if the predicted values 3lways

account fo r  v a r i a t i o n s  in t he  actual  va lues )  or if S and/or
p

S equal zero , a de generate case.
a
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A more convenient way of expressing this decomposition

is to s t anda rd ize  it by d iv id ing  all t e rms  by t n e ir  sum.
Thus

(P—A) 2

b 
-a

I (P — A ) 2
n i= 1 i i

(S —S ) 2

U — 

m
n

1 •I (P —A .)2
n i 1  1 1

2(1—r)S S

U 
p_ a

r
i n
— 

•I (PS —A ) 2
n i= 1 1 j

U , U , and U may be charact erized as i n e q u a l i t y
m r

propozticns where U is the bias proportion; (I the variance
b

propor t i cn ;  and U the covariance proportion. Obviously
r

U +U •~U =1.b tn r

If the above inequalit y proportions are to be of value

t hey  must  provide  some i n s igh t  in to  the  q u a l i t y  of t he
e s t i m a t i n g  r e l a t i onsh ip  being eva l ua t ed .  The t e rm ,

should  be clcse to zero since l ea s t—squa re s  e s t i m a t i o n

techniques are used to derive coefficient estimates. A high

value of U indica tes tha t the variance of the indepen den t
m

varia ble has not been properly accounted for. In such a case

a sea rch  fo r  c ther  e x p l a n a t o r y  va r i ab l es  is in o r d e r .  :n
other words , the regr ession equation is not prrperly

L ___  _ _ _ _ _ _ _ _ _
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specified.  A h igh v a l u e  of U (a long w i t h  low va lues  of U
r b

and U ) indicates  tha t  t he  equat ion is unb ia sed  and pr cper ly
a

specif ied , bu t  t he  inheren t  va r ia t ion  in the i n d e p e n d e n t
va r i ab l e  cannot  be c o m p l e t e l y  exp lained( R ef . 1 3 ].

Whi le  t h e  preceding discussion is brief it does point
out the problems with testing incremental regression mcdels.

Addi t iona l ly ,  no s ingle  c r i te r ia .  is a reliable test of the

postulated models. Therefore , the outcome of all of the test
statistics will be used to evaluate the data selected to

test the postulated decision rules.
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A P P E N D I X  D

TAB L ES OF RESU L TS 
.

MODEL : Ri R2 R3

~~/ J~i : 0.969 1.001 0.989
(t—value ) (29.581) (30.31L4 ) (26.925)

—0.583
(t—value) (—1.130)*

SE : 36.3117 35.4455 35.9310

CV : 0.1261 0.123 1 0.1248

W 2 : 0.9854 0.986 1 0.9868

2 .2262  2 .0622  1.8393

(%) : 0.4 0.36 0.31

U (%) : 0.007 0.01 0.08
a

U (%) : 99.593 99.63 99.61

* indicates that the varia b le nay not be consi der ed
statiscally dif ferent fr om zero.

T ab le  I — S E R V I C E  DECISIO d M ODELS R E SU L r S
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MODEL : A l A2 A3

a 1/ J3 : 1.032 0.973 1.03 1 1.032
(t—valu1e) (59.624) (5.651) (53.400) (53.757)

ci- , p : —— —0.099 —0 .032 —0.072
( t— ~ ali.?e) ( — 0 . 0 9 8 ) * ( — O . 1 9 9 ) * ( — 0 . 1440) *

SE : 15.2892 21.14208 20.7385 20.6066

CV : ~~065i 0 .0721 0 .0698 0 . 0 6 9 3

W 2 : 0.996 1 0.9960 0.9959 0.9959

€ : 0.502 1 0.3977 0 .44 5 8  0 . 3 6 9 0

• () : 0.07 0.04 0.04 0.04 
- 

-

U (%)  : 0 .22  1.31 1 .28 1.78
a

U (
~

) : 99.71 ~.65 98.68 98.18
r

* indica tes that t~ie variable may not be considered
stadscally differert from zero.

Tab le II — C O N G R E S S I O ~ A L DECTS ION MOD ELS RESU LI S
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A. R E SULT S OF M A N N — W H I T N E Y  TESTS FOR DATA HOMOGENEIT Y

The M a n n — W h i t n e y  U test was used to test data
homogeneity in Service ’s request for the periods FYs

1962—1970 and FY5 1971—1976. The reason behind this

sep ara t i cn  in periods arose beca use of the  adopt icn of a
prcgram dencminatioa in the budget presentation since 1970.

Under the null hypothesis the data. subsets are drawn from

tl~e same population (H: G (x) = F ( x ) ) . To test this

hypothesis against the alternative hypothesis that they are

no t from the same population (H: G-(x) = F ( x ) )  we used a two

tailed test ~ith a significance level of .05, and the

fc liow ing re sult was foun d :

a. FYs 1562—1970 vs FYs 1971—1976

S = 5 6  T =  11

U 11 U = 4 3
( 9 ,

6 ,. O 2 S)  (9 ,
6 ,. 9 7 5)

(H cannot be rejected)
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