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FOREWORD

! This report documents the study completed in accordance
1 with Research and Analysis Division Project Number 180 for
the Policy Division, Directorate of Personnel Plans. The
aralysis was initiated on 15 Decendber 1969 and completed
on 1 Dccember 1971.

The author of this report references a G. L. Brunner
: study, The Importance of Volunteer Status: An Analysis
1 and Reliability Test of Survey Data, on pages 60, 66, and
75. This was not a final study report but a draft working
copy of the study. The findings concerning the quality
of volunteers differ substantially from those in the final
report of the study which was published in December 1971.
; Thereiore, the draft of the G. L. Brunner report as

referenced in this study does not reflect the opinion of

- G. L. Brunner or RAND.

This document reflects the analysis of the
. author; it does not necessarily represent
E the official position or policies of the
USAr.

(L DELer

CARLTON E. SCHUTT, Colonel, USAF
Chief, Pers Research & Analysis Div
Directorate of Personnel Plans
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ABSTRACT

This study cstimates the number of individuals whe
would apply for Air Force enlistment under present
conditions if the draft is eliminated. The distribution
of applicant mental aptitude in the absence of a draft
is also estimated. The subject population used is a 15
per cent sample of all individuals applying for Air Force
enlistment in 1970, whether or not they acturlly were
enlisted. Sex, date of birth, date of enlistment appli-
cation, years of education, ana percentile scores on the
Airman Qualifying Examination (AQE) were recorded for each
individual in the sample. A model based on the distribution
of draft lottery numbers within the sample population was
developed to determine the effect of eliminating the draft.

The proportion of current enlistees who would apply in
the absence of a araft was estimated by dividing the number
of enlistment applications expected in the absence of a
draft by the number presently received. For the sample
population examined, it was estimated that 51.5 per cent
of currcnt applicants would apply for enlistment in the
absence of a draft. To examine changes in the distribution
of applicant mental quality (as measured by mental aptitude
and years of education), the sample population was segregated
into subgroups based on mental aptitude and also on years
of education. The percentage of applicants from each sub-
group expected in the absence of a draft was then estimated
using the procedure described above. The percentage of
current applicants who would apply in the absence of a
draft was inversely related to both mental aptitude and
education. Of present Category IV applicants (the lowest
mental category accepted for enlistment), 77.2 per cent
would apply for enlistment in the absence of a draft, but
only 38.1 per cent of Category I applicants (the highest
menta’ aptitude category) would apply. Likewise, 89.8 per
cent of the present applicant group who did not Iinish high
school would apply in the absence of a draft, wnile 24.6
per cent of the individuals with three to four years of
college would still apply. A comparison of the quantity
ard mental quality of the applicant population expected in
the abserce of a draft with the Air Force's stated manpower
quantity end quality x:quirements indicates that the Air
Force will have difficulty meeting its requirements in the
absence of a draft, especially in areas requiring higher
mental aptitudes.
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Chapter 1 - Introduction

The desirability of creating an all-volunteer armed
force is currently a national issue. During the election
campaign of 1968, President Richard M. Nixon pledged to
eliminate the draft as a source of military manpower.
Following a favorable report from a presidential commiss-
ion chaired by former Secretary of Defense Thomas S. Gates,
the Administration proposed an end to draft calls by 1973.
This timetable may prove to be difficult to meet, however,
since the chairmen of both the House and Senate Armed Ser-
vices Commlttees have expressed reservations about the
feasibllity and deairability of relying solely on volunteers
for military manpower,

Much of the controversy surrounding the all-volunteer
force stems from uncertainty regarding the size of the
military aanpower deficit in the absence of a draft and
the amou~t o. additional incentives necessarv to eliminate
this deficit. The prablem is bssically one of determin-
ing the miliiary manpower supply function. The approach
to this problem taken by the Gates Commission, as describ-
ed in Chapter II, was to determine the manpower deficit
in the absence of a draft without addiiional incentlves
and then to deteimine the cost of elimincting this deficit

usling an estim: ‘ad supply elasticity for military manpower.

T e Ry
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A. Factors Complicating the Estimation of Manpower Supply
in the Absence of a Draft

The problem of determining the number of individuals
who would enlist in the absence of a draft is complicated
by several factors. First, voluntary enlistments as well
as inductions are affected by elimination of draft calls.
Second, the manpower requiremants of the armed forces and
the supply of manpower are not homogeneous. Third, 21though
detalled informatinn 1s availlable for those individusls
who actually enter military service, it is difficult to
obtaln information about the group of individuals whe were
potential candidates for entry into military service re-
gardless of whether or not they actually were enlisted

(that is, the total supply of avallable manpower).

1, Effect on Voluntary Enlistment

In addition to providing military manpower through
direct inductions, the draft has powerful influence on
the supr.y of volunteers for military service. A volunteer
can choose the time he will enter service, and in many
cases, choose a particular training program or an initial

assignment, although volunteers must normally serve a
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longer term of service than draftees. Thus mny individ-
uals wh> would not voluntarily join the armed forces in

the absence of a draft will percelve voluntary service

a8 being a better alternative to being draftel, Any est-
imate of the number of volunteers available ir the absence
of a draft r.ast consider the decrease in supply which would
result from losing "draft-induced" volur teers as well as
the loss of the inductees themselves., This can be accom-
Plished only by estimating how the volunteer group would
have behaved in the absence of the draft - a task difficult
to perform with any objectivity, especially when limited

to information available in most existing data systems.

<. Heterogeneous Supply

A lack of homogeneity in the supply of and the demand
for milltary manpower also complicated the process of est-
imation. Individuals possessing different mental aptitudes,
educational backgrounds, and physical characteristics are
required as inputs to separate programs for officers, en-
listed men and specialists (medical doctors, lawyers, chap-
lains). Furthermore, a considerable range of qualities

may be required within each of these programs. For example,
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enlisted personnel are required by each of the wmilitsrv
services to perform tasks ranging from highly skilled
duties to menial jobs requiring no training and little
mental aptitude,

On the supnly side, the alternatives to nilitary

service an individual possesses in the absence of s draft

YT BT P ey perein

are largelv a function of his education and mental aptitude,.

Derending on their alternatives, individuals will resct
to the elimination of draft calls in different wavs and
will require varyiung amounts of additional compensation
to induce them to enlist,

Both the supply of and the demand for militarv man-
power are thus highly differentiated. Instead of rerelv
determining a homogeneous mil}! tarv manpower supplv functior
in the absence of the draft, the supply function in each
differentiated quality subgroup of the porulation must be
estimated and compared with militarv manpower renu!rements

Tor that <uberoup.

3. Nata Availabilitv

The supolv of military manpower in the abserce of n

draft 1s a schedule indicating the number of individualy
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who will volunteer for serviece at various levels of com-
pensation., This includes all those who make t‘hemselves
avallable for service, regardless of whether or not they
are actually accepted. Little information exists concern-
ing the group which actually applies for enlistmznt,
althcugh detalled data 18 avallable for those who are
selected for entry. The selectee group is not a represent-
ative sample of the applicant population, however, especial-
1y in visw of the quality difsrerentiation which exists.

The military services will attempt to select the highest
quality individuals avallable, even though they exceed
thelr mirimum requirements. The selectee group will there-
fore consist of the highest quality individuals available
in tne applicant population, allowing for the fact that

the selection process is chronologically and geographically
disjoint. Ccnclusions concerning the selectee population
and how it would respond to an élimination of the draft
therefore do not indicate the changes which occur in the

total supply of military manpower,
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B. Proposed Approach

This paper will deronstrate a means of overcoming

-these tihree above~mentioned areas of difficultv in deter-

nining the number and quality of Alr Force enlisted vol-
vnteers in the absence ot a draft at present compensation
levels, The Alr Force enlisted force during the past
decade has depended exclusivelv on volunteers to meet its
manpower requirements, However, due to a greater availabil-
ity of technical training, better living condjtiors, srd,
since the beginning of the Viet Nam conflict, greater
personal safetv offered by the Air Force enlisted fnrce
relative to the Armv, a large vroportion of individuals
faced with the possibility of being drafted see enlistrent
in the Alr Force as a better alternative, These "draft-
rotivated" volunteers would not enlist in the absence of
a draft,

Because tasks performed by the enlisied force include
a large numher of highlv skilled techrical specialties
reaviring high mental aptitudes, downward shifts iv vol-
unteer men“al qualitv in the absence of a draft could
create serious problems even though the nunmber of volunteers

meets Air Force needs,
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Finally, no attempt has been made to organize a
data base on applicants for enlistment, although detail-
ed records are kept on selectees. The problem of deter-
mining the ability of the Air Force to meet its manpower
needs in the absence of a drart thus provides an example
of all three problems mentioned previously - defining and
measuring changes in the "draft-induced" volunteer group,
measuring shifts in the distribution of applicant quality
and matching 1t against highly differentiated aptitude
requirements, and finding a method of determining the
nature of the app.icant group.

Some previous studies have used survey results to
determine the number of volunteers who enlisted to avoid
being drafted. The surveys usually contain a question
inquiring whether the individual would have enlisted in
the absence of a draft., Direct inquiries such as this
produce questionable results since many individuals who
have already entered service will rationalize their decis-
ion as being tor reasons otier than draft avoidance,
Surveys are also difficult to administer to enlistment
applicants.

Recently, however, an alternative means of identify-

ing draft-induced volunteers has become available, Before
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1970, all individuals classified 1-A by the Selective

Service System had an equal probability of being drufted.

Since that time a lottery system has been used which pro-

vides individuals in the i-A pool with varying probabilit-

les of being drafted which range from virtual certainty

of being drafted at one extreme to virtual exemption at

the other depending on the individual's lottery number.

A revealed preferernce model based on the number of volunteers

holding each lottery number can be constructed and used

to simulate reductions in draft calls to zero. This

approach has 1limltations, since eighteen-year-olas are

not included in the lottery draft pool and the po»sl for

the first year (1970) differs significantly from subseguent

years due to differing eligibllity. The results are also

valid only in the enlistment environment existing in 1970,

However, no spacial surveys are reguired and the previous-

ly mentioned bias involved in survey results can be avoided,
The distribution of volunteers by lottery numbers

can be used to predict changes in the size of quality sub-

groups as well as the overall supply of volunteers for

Air Force enllstments, Air Force quality requirements

are stated in terms of minimum alrman Qualifying Examination

(AQE) scores. ‘The AQE measures aptitude in four area3 =
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me~hanical, administrative, general, and elecirical.

Each Alr Force specialty has a "gelector" AQE area and

a mimimun score in that area whiuin a’1 applicants must
meet., For example, security police reguire an AQE general
score of at least 40 for all entrants.

The lottery draft simulation model described above
can be used to determine shifts in the distribution of
AQE scores for each of the four AQE areas. Quality re-
quirements in all four areas ocan be stated in terms of a
single quallity index which in turn ¢an be compared with
the distribution of individual mental aptitude avallable
without a draft to determine 17 the number and quality of
volunteers is suffiocient to meet Alr Force requirements.
Throughout this peper, the distribution of nental aptitudes
or enlistee '"quality" stated as a requiremnent by the Air
Force will be accepted as given.

The AQE is administered at USAF recruiting detachmen:s
to all individuals who apply for enlistment. Although
no attempt is made to determine the distribution of scores
for individnals who are not accepted for enlistments, all
test che¢ t3 are stored in a document depository in San
Antonio, Texas, Due to the difficulty in processing it

and tne lack of widespread knowledge of itas existence,
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thi ~ data has never been used in a study of this tvve,
Tre test answer sheets contain birth date. AQE scores,
an irndication of whether or not an individual is apnly-
ine for Alr Force enlistment, sex, years of education,
and the date the test was taken,

Since birth date 1s inciuded, the lotterv draft
number 5'or each applicant can be determined, Data ob-
tained from these answer sheets can therefore be vsed as
an inout to the rreviously-mentioned revealed preference
1ndel, <hich predicts shifts in the quantitv and qualiltv
of apvlicants for Alr Force enlistment in the absencz of
a draft a1sine the present distribution of lotrerv numbers,.
The sperific population to be examined in this studv cor-
siste of all appllicants Sor enlistment betweer Derermber,
1969 - the month in which the initial draft lntterv was
held - and October, 1970 - the latest .nernth for which data
is avallable, The AQF answer c..ets are not machine pnr-
cessible ave approximatelv ©5,000 records are included
in tre eyhient pobulation. A randorm sarple will there-

fave *e draur far use in this studv,
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C. Chapter Outline

The basic study question of whether the quantity and
quality of applicants i’or Air Force énlistment without
the draft will meet Air Force requirements can be sub-
divided into three subsidiary questions. Pirst, what is
the nature of the relationship between the lottery numbers
of applicants and quanticy and quality of applicants?
Second, how can the ef<ect of draft elimination on appli-
cant quantity and quality be measured? Third, will tre
applicants avallable xithout a draft fulfill the require-
ments of the Air Force? The following chapterr will
develop a means of answering these study questions,

Chapter Two will review the relevant literature,
Various approaches have been taken to the problem of est-
imating military manpower supply in the absence of a draft.
Tt 18 worthwhile to discuss the advantages and disadventages
of rome of them. This chapter also illustrates some of
the defitiencies in former studies which currently exist
that can be eliminated in this paper.

The nature of the relationship between lottery draft
numbers and the distribution of applicants for 4ir Force

enlistment serves as the basis for predicting the effects
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of eliminating the draft. Chapter Three will examine the
nature of this relationship. Since the individuals hold-
ing a particular lottery number are in effect a random
sample from the total pcol of avalladble manposwer, any
variation in number of applicants can be attributed to

a different percelved probability of being drafted. The
primary relationship to be examined is the functional
relationshlp between the number of applicants (QA) and

the applicants! lottery number (L) where:

QA = f(L)

This relationship will be examined feor the cample population

and for subgroups within the population. The nature of
the relationship is inltially hypothesized to assume the

following form:

Number
of '
Applicants '

lottery Numbers

365

The attractiveness of military service depends on
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alternative opportunities in civilian 1ife., A second
hypothesis, to be examined in Chapter Four, is that in-
dividuals haviug superior aptitudes and educational back-
grounds (and therefore above average civilian job opport-
unities) will volunteer at proportionately lower rates

as draft calls decrease than those individuals having

lovw aptitudes and 1limited educations:

dQ
._ﬁ = g (E,a), Wwhere D= draft call, E= educational
dD a= aptitude level

The relationships d.:veloped between number of appli-
cants and lottery number, educationa) level, and aptitude
will be used to create a model that will simulate the
effect of decreasing draft calls on the quantity and
quallty of applicants Jor enlistment. Beginning with
the relationship between lottez'y numbers and applicant
quantity derived in Chapter Four for each quality subgroup
in the population, the effect of decreasing draft calls
can be simulated both in terms of the proportional decrease
in numbers of applicants and shifts in the distritaution
of applicant quality.

For a given aptitude group, decreasing draft calls
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can be simulated by determining the 1. tery number of

the group which first shrws the effects of draft pressure

(Nl):
3 Number
of C o=
Applicants N

v\

4 \ \\
o B
; I S
} 0 { ! Lottery Numbers
Ny |\ \ 368 of Applicants

As draft calls decrease from Ly to D2 to D tne applicant

’
nopulation decreases because indivliduals witb lottery numbers
in the middle of the range percelve a decrea~e in their
probability of being drafted and apply for enlistment a.
lower rates, The point at which individuals perceive them-
selves as having a zero probability of being drafted shifts

{ from Ny to NB? However, until the draft is entirely el-

iminated, those individuals with tlie lowest lottery numbers

e

are faced with an absolute certainty of being drafted,
In a zero~draft situaticer., the number of applicants
from this subgrou, would be estimated as tle area under

line AB. That is, all individuals would behave like those

it

L _
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~ad currently have lott .y numbers high enough to insure

that they will not be drafted (above Ny). By 3imulating

Chue | R i MU O R RSN SR

the effects of decreasing draft pressure to zero on each
quality subgroup, the proportional decrease in the total
number of applicants and changes in the relative size of
each mental aptitude sub-group can be estimated,

Having determined the size of the applicant group
ard the Ailstribution of aptitudes within the group, the
ability of the Alr Force to meet its eniisted manpower
quanitity and quality reruirements in the absance of a
draft and any change in incentives can be determined7
Jsing the results of previous quality research, the pre-
dicted spplicant quality disiribution available in the
abgence of a draft will be restated in terms of a single
quality index, Air Porce quality requirements can like=-
wise be stated in terms of the same index. Chapter PFive
will compeve these two distributions as a means of deter-
mining the slze of the manpower supply deficit without
draft. it will also indicate the aptitude requirement
areas which cannot be fulfilled «hen calls fall to zero.
This provides informatioan useful in determining the char-
acter of enlistment incentive prozrams or areas where

aptitude requirement reductions through the use of in-
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tansified tralning and jeo simplifieation programs should
be considered. These and other implications of the study
wi1ll be presented (n the sixth and final chapter.

The data colloction and data file creation process
will be disrussed in Appendix A. Unlike previous studies,
this paver will use applicant data ather than information
on individvals accepted for enlistment, Bv utilizing AQF
examination sheets, a direct measure of enlistment appli-
cants can be obtained. Th.s section will also deseribe
the Alr Force's antitude measures that will be utilized
in this pape™.

The apprnach taken in this studv does have 1imitations.
As previouslv strted. it is limited to applicants nineteen
and nlder because 1t examines onlv those with lotterv draft
nurhers., Al=o, a large portion of the individuals examin-
ed are from the 1970 pool, which was the transitior vear
for the lotterv system and in manv wavs not a tvpieal grouvn.
The studv takes Alr Force aptitude requiremerts as given a d
acrumes that the marpower allocation proress in the Alr
Force aovnroeches optimal efficiencv., Findines wi'll remair
valia ontv if erlistrent incentives and other farctors in-

flnenrine tha 1070 anlistment groun Temain nwneohgrred
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These limitations are counter-balanced by the three
primary contributions of the study. First, it object-
ively treats the problem of determining the extent of draft
motivated volunteers by using a perceived choice model.
Second, 1t reflects the heterogeneous nature of tre supply
of and the demand for manpower in the Alr Force enlisted
force. Finally, it examines applicants for enlis‘ment
rather than the group being accepted under present condit-
ions, In all of these areas, it represents an orig: nal
approach to the problem of determining the quantity and

quality of manpower avallable to the military in the absence

of a draft.
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Chapter 1II - Previous Studies of Enlistments

in a Zero-Draft Environment

Most previous studies of an all-volunteer force fall
into one of two major categories. The first category con-
sigsts of studies which examine the desirzbility of an all-
volunteer force as a nationsl policy. Most of these sgtudiles
appeared in the late 1960's and culminated in the President's
Commission on an All-Volunteer Force, Following the favor-
able recommendations of the Commission, the establishment
of an all-volunteer military was adopted by the Nixon Ad-
ministration as national poliey.

The emphasls of most research concerning the all-vol-
unteer force shifted at this point from an evaluation of
the desirability of such a force to the second major cat-
egory, & determination of the problems faced by the military
gervices in the absence of a draft.

These problems had been considered in studies of the
desirability of sn all-volunteer force, since their magnitude
and the cost of alleviating them were definitely factors
besring or the desirability of an all-volunteer force,
However, the problems and thelr solutions were not treated

in detall and usually were approached fr~m the standpo!ni
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of national manpower policy. The second group of studies
takes the implementation of an all-volunteer force as
glven, with primary emphasis being placed on the manpower
probiems of the individual services and the specific
policies required for their solutlon.1

The President's Commission of an All-Volunteer Armed
Force included in its report an exhaustive examination
of the manpower problems of the individual services.
In his preface to the section on military manpower supply
in a volume of studies prepared for the Commission,
Harry J. Gilman described the process of analysis as one
of; 1) determining militarv manpower needs in the absence
cf a draft, 2) finding the number of ‘nd!viduals who would
be attracted to the military in the absence of e draft
under current levels of incentives, and 3) «stimating the
tvype and magnitude of the relationship between milltary

pay (relative to civilian income) and initial enl!stments

1The best bibliographical source covering both of these
categories is G.L. Brunner and A.A, Cook, Jr, Published
Research Concernine Iilj tary Enlistment and a Vblunteer
Mi11tary, WN-7295-PR, Santa “onica: The Rand Corporation,
1971, Najor erticles in category one sre: Walter Y, Oi,
"The Economic Cost of the Draft," The American Economie
Review, LVII, No.2 (%ay, 1967?), p.39-62; and A.C, Fisher,
The Cost of the Draft and the Cost of Ending the Draft,"
American Economic Review, LIX, No.3 (June, 1969), 237-25#.
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and re-enlistments.’ These three questions are interrelat-
ed to some degree, since the manpower requirements of the
services will be influenced by the cost of attracting vol~
unteers without a draft. In this paper, however, the Air
Force's current quantity and quality requirements will be
assuned to remain unchanged. The primary emphasis will
be placed on obtaining an answer to the second problem
posed by Gilman - estimating the quantity (and qualtiy)
of individuals who would enlist with present incentives
in the absence of a draft, A comparison of the require-
ments for Air Force manpower with the estimated supply
of manpower will provide insight into the nature of the
addi tional incentives necessary to match supply with re-
quirements,

Since the primary question to be explored concerns
the number of Air Force volunteers in the absence of a
draft under present conditions, this chapter consists
primarily of a review of alternative approaches presently

being used to examine this problem. However, to place

2Harry J. Gilman, "The Supply of Volunteers to the Military
Services," in Studies Prepared for the President's Commission
on an All-Volunteer Armed Force, Washington, D.C.: Govern=
ment Printing Office (November, 1970), p.I1I-1-2,
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these alternative approaches in context, the present
theoretical treatment of the military enlistment process
will first be explored.

A. Theoretioal Basls for Military Enlistment

The usual theoretical treatment of military enlist-
ment found in the literaturs makes ume of ¢the standard
economic mods. of cccupational ochoioce,l Military enlist-
ment i2 envisioned as one of several possible employment
alternatives open to an individual at a given point in
time. Each alternative provides him with a particular

level of monetary income and a positive or negative non-

3a development of thc theoretical model described here can
be found in: Stuart H, Altman, “Earniiugs, Unemployment, and
the Supply of Enlisted Volunteers," Journal of Human Resources,
vol. IV, No.l (Winter, 1969), P.2103 Alan E. Fechter, Infliuence
of Pay and t Policies on Enlistments: A Time-Series
%g;éiaiss A:ndniio?. VTrginiazJ nstitute To§ Defense Analysls,

v P33 vin A. Cook, Jr., The Su of Alr Force

Volunteers, BM=6361-PR, Santa Moni%%? TEEBEEhI-CorporQEIon
'(_Sop't'-o_%_m er, 1670), p.1l-4-2; and Anthon; C, Fisher, "The Cost
of the Draft and the Cost of Ending ....The model developed
in all four papers is largely the same., The particular
notation adopted tarcugh the rest of this section is from
Pechter.
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aonetary or "paychic" income. An individual is assumed
to be able to state his non-moiistary income in monetary
terms.

In the case of the military, monetary income is in
the form of military pay and allowances., Positive non-
monetary benefits can take the form of opportunity for
training, security, military life style, travel, and sat-
isfaction from having served the nation. Negative non-
monetary benefits inolude incressed restrictions on per-
sonal conduct, in.bility to ocontrol work assignment or
location, possible personal risk resulting from combat,
and commitment for the term of enlistment. The monetary
benefits of military service are thus positive for all
individuals whileé non-monetary benefits may be positive
or negative depending on an individual's personal prefer-
ences, &8 they are for other job opportunities.

In a situation where there is mno draft, a rational
individual will evaluate military service in a manner
similar to his other employment alternatives. "“We can
postulate that the potential enlistee can determine a
reservation military wage, M, that would make the sum
of the pecuniary and non-pecuniary benefits from choosing

enlistment activity Jjust equal to the sum of the pecuniary
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and non-pecuniury benefits of choosing nonsnlistment act-
ivity."" Thus if the actual military wage (M;) offersd
exceeded M}, the individuel would enlist. If not, he would
not enlist. H{ can also be stated in terms of .he Ecmctary
value of an individual's next best alternative to military
seyvice, Cys

My = (1-4,)C, (1)

where di is an index of the individual's net preference

for military cervice. A negative dy indlocates that an
individuul psrceives the non-monetary benefits of alter-
native exployment to be higher than the non-monetary benefits
of military service. Iu this case, }M; would have to exceed
C, to ipduce enlistment. In the abgence of a draft, reser-
vation military wage 18 therefore seen as dependent on an
individual’s net taste for military service (d;).

Given the distribution of Cy's snd 4,'s within the
population of potential enlistees, it is possible to con-
struct the distribution of militery reservation wages within
the militeary. (fig.1) At any given level of military pay,

“Fechter. p.b.
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M,. the number of individusls vho would enlist is equal

to the shaded area to the left of Mg (that is, all individ-
uals for whom My> M3). The culmulative frequency distri-
bution derived from this distribution is the enlistment
supply. schedule shown in figure 1. This schedule shows

the number of enlistments that would take place at a given
level of military pay, all other things deing held ponstant.
The supply funoction may dbe defined as:

N = g(M,C,d,P) (2)
where N = number of enlistees
M = monetary return from military service
C = monetary return from non-military activity
d = net non-monetary bonefit derived from
military servioce
P = population of potential enlistees

An increase in any of the above indejendent variables,

ersept C, can be expected to increase N. An increase in

civilian monetary income (C) will decrease enlistment rates.
The above/equutlon 1s the traditional model of ocoupat-

ional choice as it would be applied to representation of

an enlistment suppiy function in a world in which there

is no draft, The existence of the draft, however, modif~

ies the situation faced by the rational individual assumed

in this medel and requires that the model be modified to

reflect the cnanged situation. In an environment where
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the draft exists, an individual choosing not tb enter
the military 1s faced wbth some probability of being
drafted. 1t i1s possible to follow a civilian pursuit
which provides exemption from the draft, but recent
changes in exemption policy have made this alternative
largely unworkable.’ For the purposes of this model, &l)
potential enlistees are assumed to be avallable for induct-
len,
Fechter identifies two ways in which the presence
of the draft affects an individual's monekary returns.
"Pirst, if the potential enlistee is induoted, then, over
the period of induction, C; = My, Second, the potential
enlistee 18 not certain that he will be induoted."® Each
individual perceives a probability of being drafted, Py

] In the presence of a draft, the expected monetary benefit

5A detailed, although currently outdated, exsmination
of the enlistment decision is contained in; David F, Bradford,
"A Mode% of the gnltcxment Decision Under Dia?t Unoertainggs"
uarterly Journal of Eeomomics, LXXXII, No.4 (November,1968),
- . Fradford examines the optimal strategy for the
utility-maximizing individual under the old draft system.
The lottery system, the elimination of occupational defer-
ments, and the deletion of the policy requising local boards
to take the '"oldeat first" have diminished the relevence
of most of his findings.

6Feohter. De7e
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resulting from the decision not to enlist is the sum of

the expected monetsry returns froa military servioce in

the event the individual is drafted (pyM;) enéd the expected
monetary returns from civilian employment [(ldpl)c{] 3

Cy = pyMy + (1-py)Cy (3)

c; is the expected monetary return from eivilian employ-
ment given that the individual is not drafted. The final
form of the supply funoction described in (2) thus becomes:

E = e¢(M,C,p,4,P) (4)

Like the other previously-mentioned theoretical models
of draft-motivated enlistments, Fechter's model doss not
adequately explain the effect of changing draft pressure
on enlistments. The deficiency of the model can best be
1llugtrated by substituting (3) into (1) yielding:

M = (1-4) p1n1+(1-p1)c{] ()

As the probability of being drafted approaches certainty,
the expeoted monetary berefits of not enlisting approach
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the monetary bsnefits of en).stment, M. Similarly, the
non-monetary benefits of not enlisting approach the non-
monetary benefits of enlistment, implying that d1 goes to

zeros

As py~p»1, Cy = PyM, +(1-p1)Ci~PrM; and 40,
Then, since M = (1-44)Cy, a8 py~d»1, Mi-PwMy

For any 1nd1v1dﬁal. the decision to enlist is based on

the current level of military pay, My, and his reservation
wage, My. If My >'H;. he will enlist. Otherwise, he will
nnt, If a change in probabllity of being drafted is to
affect the supply of eniistments as hypothesized, the dir-
eotlon of the lneguity between My and M{ must change as

py chenges for some potential eniivtees.

However, as indicated above, M; approaches My as a

*
1

1s above M; at any value of p; (0<p,<<1), it will be

Jimit for each individual as p approaches one, 80 ‘¢ M

above My fcr all values., Likewlss, if M; is below M, at
any value of p;, it will be below M; for all values of

Py. A change in p; therefore cannot reverse the direction
of the inequity M, >M; or M< M, which implies that in
Fechter's model the probability of being drafted, py, has
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no effect on the number of individuals who will enlist,
The model thus fails to illustraies any relationship between
draft presz;ure and ealiztment ratol.7

This result follows logioa{1y from Fechter's assump~
tions, and the assumptions of those who have constructed
Simllar models, "Military service™ is seen as a homeogeneous
state, with equal monetary and non-monetary benefits result-
ing froa énlistment and induction, Under these conditions,
a rational individual who chooses not to enlist in the
sbsence of a draft (Mj >M,) would choose not to enlist
80 long as there was the slightest chance of escaping in-
duption, (Mj >M;, for 0< p,;<C 1). If induction was a
certainty, the individual would be indifferent between
induction or enlistment (MI = My, for P, = i).

Agssuming that only enlisted service is considered,
monetary benerits, My, are equal ir'or both enlistees or
inductees. However, as described in Chapter I, enlistees
receive additional non-monetary benefits in the form of

training, improved living conditions, and decreased combat

/Pechter recognizes this difficulty with his model (and
attempts to correct it by hypothesizing that d; will in-
crease as p, inoreases)., While this will correct the model's
deficliency, 1t 1s difficult to see why an increase in p
will produce an increase in the 'net taste" for military
gservice,
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risk, An individnal who decides not to enlist thus in-
curs an opportunity cost in the form of deoreased non-
monetary benefits if he 18 induested. Using the notation-
al system previously adopted, this opportunity cost can

be expressed as pje;M,, where e; 1is an index of the in-
dividual's net preference for enlistee status over inductes
status in terns of military benéfits., A positive e, in-
dicates that the non-monetary benefits of enlistment are
perceived as exceeding the non-monetary benefits of induct-
jon. Opportunity cost ‘°1“1) 1s multipliad by P, because
the ccat 18 incurred only i1f the individual is inducted.
Including the opportunity cost of non-enlistment in

equation (3) results in:

c, = PyMy+(1-py )C1-Dy e, My
= Pi(l'el)mi"'(l'pi)ci (6)

substituting (6) into {i) ylelds:
Mj = (1-4,) [:pi(l-ei)mi+(1-p1)0{] (7)

For this equation as py—d»1, Mr-)(l-ei)nia when pysl and
*
e; >0, Mij>-M1. Thls implies that all potential enlistees



~a s rppuare e erINE

v, are

i,

with a net non-monetary preference for enlistment over
induction wiil choose to enlist at some level of p, less
than one, It also implies that as Py increases, an individ-
ual's civilian alternatives (c{) becone less important in
shaping his enlistment decision, while his net non-monetary
prefersnce for enlistment over induction (‘1) plays a larger
role. The model thus appears to explain the effect of
changes in p; on enlistments. The supply function result-
ing from this equation is:

E = S(M.C.Prdop)
where the nature of the hypothesized relationship between
E and each independent variable is as follows:

EBE E)E
&< 0 p>0

a E>o

1¢3]

>0

In the studies to be examined in the remaining sections
of this paper, three different approaches to the estimation
of E when p 18 reduced to zero are oconsiderecd., The next

section will consider studies using multiple regression
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analysis to estimacve the sensitivity of enlistment rates
to changes in the independent variables desoribed above,
The following section contains the results of surveys
conducted to determine the number of enlistees in a zero-
draft environment, and the final section examines a group
of studies based on draft lottery numbers within the en-
listee population. The primary objectives in this review
of the literature will bte to determine the currently ecst-
imated quantity and quality of enlistees in the absence

of u draft, to compare these estimates with the a priori
expectations resulting from the theoretical model develop-
ed ln this section, and to examine the limitations of
existing work in this area. Studies of Air Force enlist-
ment are used whenever possible, although analyses of other
services are presented when they illustrate an approach

not used in examining Alr Force enlistments.

B. Studies Based on Observations of Enlistment Behavior

The effects of draft pressure, rilitsry pay, and other

causal factors on enlistments can be determined by observ-
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ing the effects that changes in these factors have had
on past enligtments. Multiple regression of either time
series or ocross sectionsl data can be used to estimate
the number of individuals who would enlist in the absence
of a draft and the increase in military pay (relative to
civilian pay) necessary to meet military manpower require-
mentg, This type of analysis can therefore be used to
satisfy both the second (estimation of the number of en-
listees under present conditions without a draft) and the
third (estimation of the cost of removing any manpower
deficit existing without a draft) probleams posed by Gilman,
in his approach to estimating the cost of an all-volunteer
force, as described in the 1ntroducfion to this chapter,
T™is type of study, since it is based on observations of
past data, will be referred to as the observation method.
The approach used in the observation method consists
of formulating an estimating equation expressing a hypo-
thesized relationship between enlistments or enlistment
rate and a number of independent variables, Using regress-
ion analysis, the sensitivity of enlistments to changes
in each of the independent variables can be expressed in
terms of elasticities, which indicate the percentage
change in enlistments assoclated with a percentage change
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in the independent variable., These elasticities can then

be used to project the results of polioy actions such as

reducing the draft to zero or increasing military pay.
Since the observation method providss information

absut hoth draft pressure and the effects of pay increases,

4t has been undartaken by many of the inditviduals doing

work in this area. Due to the large number of studies

of this type that have been produced and the high level

of complexity in many of them, an exheustive examination

of each study wlll not be attempted, Primary attention

will be given to the estimating equation adopted in each
i study as compared to the theoretical model of enlistment
behavior previously developed and to the results produced
by the study, particularly if they inslude an estimate
of enlistees avallable without a draft, The advantages
and limitations of each study will also be ncted and a
general oritique of the observation method as a means of
measuring the effect of draft pressure on enlistments
will be given at the end of the gection,

Studies of this type can be classified into two
ma jor subcategories - those using time-series data and

those using cross-sectional data, Only those using time-

series data will be examined, since cross-sectional cata
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is not adaptabls to investigating the effect of drarft

pressure on enlistments.e

1. Altman and Fechter

The simplest estinmating equation used with time-series
data appears in Altman and Fechter.? Rather chan estimating

BCross-sectional data has not been used to examine the
effect of draft pressure on enliastments because variations
in draft pressure on population sube-groups at a given moment
cannot be measured. Before the lottery was instituted, the
Selective Service System attempted to randomly select in-
duotees from the pool of available 1-A's, At the present
time, the oniy characteristic which can be used to measure
individual ‘difrerences in probability of being diafted is
the individualts lottery draft number., Studies using cross-
sectional data have all used survey data to estimate the
decrease in enlistments resilting from draft elimination,
Cross-gectional data was used only to estimate the sensitiv-
ity of enlistments to differences in unémployment rate,
relative military pay and other independent variables which
did not include probability of being drafted. Studies
using oross-sectionsl data include: Walter Y, Oi, op. ocit.,
Stuart H. Altman, "Earnings...," op. ¢it., and Burton C. Gray,
“Supply of First Term Military stees: A Cross-Section
Anslysis," in Studies Prepared for the President's Commigsion
on an All-Volunteer Force..., Pp.1l=2-1 = 1l=2=0.

9stuart H. Altman and Alen E. Pechter, "The Supply of
Mili tary Personnel i1 the Absence of a Draft," American
Economic¢ Review, LVII, No.2 (May, 1967), p.19.
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the level of enlistments without a draft directly, Altman
and Fechter use the observation method to arrive at an
estimate of enlistments in the 1970-75 time period assum-
ine a 1ow level of draft calls and vartious levels of civil-
ian unemniovment. They then multiply this estimate by
the percentage of individuals they estimate would have
entisted in the ahsence of a draft (from the 1964 Depart-
ment. of Defense Survey discussed in the following section)
tn ohtain the estimated enlistments for the 1970-75 period
in the absence of a draft.

Since all factors influencing enlistments are assumed
to remain unchanged aside from Araft pressure and unemplov-
ment _evel, Altman and Fechter's estimating equation assumes

a relatively simple form:10

E _ .03018 + ,356700"* + ,02007D,* - ,01341D;
P (.07696)  (.00865)"  (.00703)”

-.010245, + ,021078,"" - ,00517F
(,00522) (.00620) (.00588)

Nurbers in parentheses indlcate standard error values.
*¥31oni ficant at .01 level; *Significant at .05 level

where, E = quarterlv Armv Mental Group I=-III enlistments
P divided bv the 18-19 year old male ponnlation

— e e e amiee wre e

101pig,, p.20.
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U = the 18+19 year old male unemployment rate

Dy= a dummy variable for periods of high draft
pressure (the four quarters during the Berlin
build-up orisis)

DL' a dummy variable for periods of low draft pres-
sure (the four quarters of FY 1965 during which
tipe draft calls were low and there was extens-
ive publicity about the long-run possibility of
eliminating the draft)

Sp- a spring seasonal dummy variable
Sy= a summer seasonai dumny variable

F = a fall seaesonal dummy variable

Using quarterly dats from July, 1546 - June, 1965,
Altman and Fechtar developed bi's which supported the
following oconéliw.ons:

(1) periods of relatively high
civilian exploymsnt tended to
produse greater tran average
numbers of volunteers; (2) per-
lods of relatively high "draft
pressurs” (inoreased workd ten-
sions) also produced hijgher than
average levels of volunteers,
while periods of low "draft
pressure" produced less than
average enlistments; (3) en-
listments were above average in
the querter Jjust following

high school graduation and
below aYgrage in the fall and
spring.

1yp14., p.20.
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In terms of the variables introduced in the theoretical
model (eq.7), variations in unemployment corresponds to
changes 1n expected income (C;), shanges in draft pressure
or changes in probability of Leing drafted (pl) and season-
al variations can be explained in terms of wvariations

in the group avallable for enlistment., The direction of
change in enlistments observed by Altman and Fechter is
consistant with the a priori predictions of the theoretical
model.

2. Fisher

Fisher developes a somewhat more complex estimating
equation in his study of enlistments in a zero-draft
environment.}? Unlike Altman ana Fechter, Fisher est-
imates the enlistment rate (A&P's E/P) without a draft
directly from the coefficlents derived from regression
of time serles data. The functional relationship hypo-
thesized by Fisher is basically the same &8 in the theoret-

12A.C. Fisher, "The Cost of the Draft,..,p.239.
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ical model developed by Fechter, as described in the pre-
ceding section. Using the notation iniroduced in th. st
section, Fisher's "reserve wage" (H;) in the presence of

a draft 18 expressed in the same manner as Fechter's,13
W = (144) | py K, +(1=py)C.
1 ‘ Py My “Py 1G4

[} ]
Fisher's C; = (1-U)Cy where c{' 18 the expected civilian
wage if employed and U is the unemployment rate. Fisher's

estimating equation thus becomes:

E/P =g(m,c'',U,p)

His estimating equation is therefore open to the same

criticism as Fechter's model in the preceding section.
Fisher's equation is unique in that he defines p,

the probablility of being drafted (or level of "druft pres-~

sure" as Altman and Fechter refer to it) as total accession=

sver the populatinn nf pntential enlistees rather than
inductions over potential enlistee population, Fisher

uses total accessions rather than inductions alone

13his result ~an be obtained by subst’ tuting Fisher's
expented civilian wege with a draft (A.C. Fisher, "The
Cost of the Draft..., p.245) into his expression for the
equivalent mtiltary wage (A.C. Fisher, "The Cost of the
Draft..., p.241,
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because of the complex inter-relationship between induc-
tions and enlistments. A high level of inductions in-
creases the probability of being drafted and thus, accord-
ing to the theoretical mciel, induces additional individ-
uals to enlist, However, since the level of inductions

is the difference betwecn the military's requirement for
manpower and voluntary enlistments, a rise in enlistments

will reduce the level of inductions necessary to meet re-
giirements, If enlistments increase over time due to im-
provements in military pay or conditions of service, the
1 result will be a lower induction rate and decreased "draft
pressure.® #ihue, snlistments could be spaciously negative-
ly relate¢ to inductions , . . Any coefficient obtained
ﬁ to measure the relationshiv between inductions and enlist-
ments is likely then to be an underestimate of that relat-
1onsh1p.“1u

The interrelationship existing between inductions
and enlistments is a major problem that must be overcome
in any study which attempts to determine the effeot of
draft pressure on enlistments, Fisher's study is the only

one examined which recognizes this problem and has attempted

14y ¢. Pisher, "The Cos of the Draft..., p.245.
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overcome it, However, his substitution of total enlist-
me:.tg for induotions as a measure of draft pressure is
not. wholely satisfactory, in that he measures it solely
in terms of probability of having to enter 3arwice. In
the theoretical model, "draft pressure"” is measured by
the term pjeyM; (the opportunity cost of chposing not to
enlist)., While changes in.p; can produce changes in

draft pressure, factors which influence ej;, the net pre-

ference for enlistment over ‘nduction, also can produce
changes in draft pressure and the resulting fluctuations
in the enlistment rate. The study by Fechter, wnich will
be considered next, does include a measurs of ey,

? Fisher determines the enlistments available in a

r zero=~draft environment under present conditions by deter-
mining the enlistment rate (E/P) projected by his model

» if all acoessions were received through voluntary en-

F listment, Quarterly data for FY 1958-65 were used, He
‘- then determines the enlistment rate necessary to meet
military manpower requirements and calculates the per-
centage increase in the expected rate necessary to fulfill
requirements. Fisher estimates a 24% deficit in enlist-

ments at present pay levels without a drart.15

15b1d., p.250;
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3. Fechter

The estimating equation developed by Fechter in his
study of Army enlistments is the most complex relatione-

ahip examined. Fechter's estimating equation 18:16

e, = 8p + ajRy + 82EMPy + &30Py 4 ajCASy + agD-BERLy
+ agD-CUBA + apD-II¢ + agD=-IIIy + agD-IVy + Uy

where e = enliatment rate of white males in Mental Grouvs
I-III

Ry = Military pay divided by civilian pay
EMP, = employment rate, white males, 16-19 years old

DP; = induction rate (induct.es divided by male pop-
ulation, age 17-24)

CASy = mmber of casualties in Southeast Asia

D-BERLy = dummy variable signifying the period of
the Berlin crisis

D-CUBAt = dummy variabls signifying the period of
the Cuban misgsile orisis

D-Ilg, D-IIIy, D-IVy = dummy variables for the
second, third and fourth
quarter of the calendar year

j Uy = error term

16Alan E. Fechter, Influence of Pay...., P.9.
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The ay's are determined by regression of quarterly data

for calendar 1958 through 1968, Fechter develops several
alternstive models based on varied assumptions about the
time it takes for a change in an independent variable to
al’fect enlistments, the existence of an “income effer .
from offsetting raises in military and civilian pay, and
the exlistence of interaction between independent variables
(the latter being used primarily to test the stability

of the a;'s). His empirical results are thus too volumnous
for presentation here,

Viewed from the standpoint of te theoretical model
developed by Fechter (eq.1), the Southeast Asia casualties
variable is seen as a measure of increased non-monetary
cost of military service.17 As casualties increase, dy
and M: could Loth be expected to increase. Bas=d on
Fechter's model, an increase in casualties should decrease
enlistments, Under the alternative theoretical model,
(eq.?7), dy would also 1norease. Howeve~, since draftees
are more likely to be assigned to o ii’ - :«rms8, increased
combat casualties could be expected to ind vease € the

net preference for e.listment over induc:irn, Thus, under

171b14., p.10.
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eq.7 the elfects of increased casualties could have a
posltive or negative effect on enlistments, depending

on the relative size of Ae and /\d. Fechter found that
"the net effect of casualties on enlistment rates estimat-
ed from the interaction equations turns out to be positive,
but very small."18 This result is therefore inconsistent
with Fechter's theoretical model, but not with the alter-
native model developed in this paper,

The elasticity of enlistmenta with respect to changes
in induction retes proved to be extremely unstable in
Fechtert!s model, both with respect to the use of lagged
variables and the introduction of interaction terms. Elas-
ticities were found ranging from .10 to .68. Also, the
method of estimating probability of being drafted appears
to be "one of the major factors" contributing to the serial
correlation which exists in the residuals of the static
equations.19 Fechter notes that the effect of induction

rate on enlistments is “unusually small.”20 As indicated

181p1d., p.27.

191p1d., p.38.

20
Ibid., p.38,
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in the discussion of the Fisher article, using the in-
duction rate as a measure of draft pressurs will probably
resvlit in an understatement of the effect of draft pres-
sure on enlistments, which may explain the result obtained
by Fechter. '

4, Cook, and Cook and White

The rinal articles dealing with the regression of
time-series data to determine the proportion of volunteers
in absence of a draft are of special interest in the con-
taxt of this paper because they examine Alr Force enlisgt-
ments, particularly the problem of determining aptitude
level in an all=volunteer force. Both of the two studies
to be examined utilize basically the same model and data
base, The first, by Alvin A, Cook, ccnsiders the more
general problem of estimating the supply of volunteers
in the absence of a draft.?! The second study, by Cook
and White, is specifically concerned with the quality of

21p1vin A, Cook, Jr., The Supply..., p.i.
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volunteers avalilable without a draft.22

The basic model used in both of these studles begins
with the basic model used by Fechter for enlistments in
the absence of a draft. Once again, Fechter'’s notation
is used. Enlistment will take place when the military

wage (N4) exceeds the milltary reserve wage (u;):23

My ZM;. where
*
My = (1+d1)c1 (1)

As the military wage increases in relation to the civil-
1 lan wage, individuals with larger dl's will be induced
to enlist. The result 18 that at each level of M/C, a
specific number of individuals will apply for Air Force
enligtment. The locus of these points is the Alr Force's
supply curve,

In the cease of the Army examined by Fechter, enlist-
nents must be supplemented by inductees to fulfill manpower

requirements. The number of enlistees thus alvays equals

°Zplvin A. Cook, Jr., and John P. White, Estimating the

f Quality of Air Force Volunteers, RM-63608-PR, 3anta Monica:
| The Rand Corporation (September, 19?0;.

23p1vin A. Cook, Jr., The SUPPly..., P.7.
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the number of qualified aprlicants for eniistment. How-
ever, the Alr Force is usually capable of fulfilling its
manpower requirements with enlistees alone, indicating
that the number of qualified individuals applying for en-
listment usually exceeds the Alr Force's manpower require-
ments, which are determined by strength and budgetary
authorizations.

The model used by Cook, and Cock and White, assumes
that the Air Force equalizes applieant supply with its
requirenenta by selecting the individuals with higher
aptitudes from the applicant group. The distribution of
appiicant quality, as measured by percentile score on the
Armed Forces Qualifying Test (AFQT), 18 given the distribution
f(q). Only individuals with a percentile score above 24
are acceptable for enlistment, s0 Cook and White r~present

the total number of qualified aprlicants for enlistment
as:2k

100
Y = f(q)éq
24

2b1v4,, p.9.
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1f Y exceeds the Alr Force's manpower requirements (R},
the Air Force will select the best R applicants avail-
able., The lowest percentile score actually accepted

becomes Qqs Where:

100

x
]

r(q)dq
9

The relationship between q, and the cut-off point (24th
percentile) for the population 1s illustrated in fiz, 2,

Number of
Volunteers

\
P /,fff(qn

. AFQT Percentile
24 q, 100 Score

Fig., 2. Distribution of Volunteers by Qualilty
from Alvin A. Cook, Jr., The Supply..., p.9.
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The quality distribution, f(q), is assumed to shift
upward or down with changes in relative military pay (E),
unemployment (U}, and draft pressure (D). The effects
of these parampters on Y can be expressed as:

100

W(E,D,U)f(q)aq
2u

where W(E,D,U) 18 a function that shifts f(q). Q,, the
average enlistee quality level, is inversely related to

the supply of avallable enlistments. As illustrated in

| fig. 2, the quality of enlistees inoreases as the propor-

! tion of the applicant population accepted for enlistment
decreases., Therefiore, the enlistee population must be

ad justed for changes in quality, Que 1f 1t 18 to reflect
changes in the underlying applieant population (Y). The
final estimating equation used by Cook to estimate quantity
shirts 18:25

Y, = XE"DPytq,T

251pad., p.1ls,
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where YA i1s the number of acceptable volunteers,

Cook and Whlte use the model developed above to
exanine changes in quality level. Avsrage enlistee
quality can be stated in terms of r(q) and h(E,D,U,P),
which represents the relationship between f(q) and re-
lative military pay, draft pressure, unemployment, and

the size of the eligible population; such that:

100
qh(E,D,U,P)f(q)dq

Jo°

where q, will allow the enlistment requiremeant (R) to

be met.26 Therefore:

Q= t(EoD'UonR)

Cook and White selected a form for the estimating equation

such that the elasticity of quality (percentage change in

average mental aptitude, Q, produced by a one percent

change in one of the independent variables affecting Q)

26p1vin A, Cook, Jr., and John P, White, Estimating the

Quality..., p.13.
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with respect to each argument would decrease "“for relat-
ively large values of quality."27

Q/100 = 1-XESD; PD,°udrepf

Dy and D, in the above equation represent the two
measures of draft pressure used in both of these studies,
D1 is the number of inductees over the pool of individuals
who have recelved pre-induction physicals and were found
fit for military service (the most draft-vulnerable group).
D, represents the group who have been called to take pre-
induction physicals as a proportion of the total 1-A pool.
Since both Dy and D, are based on the lavel of inductions,
the estimates of their effect on quantity and quality are
probably blased downward, for reasons developed in the
discussion of the Fisher article,

In both studies, quarterly observations from the
first quarter of 1959 through the second quarter of 1967
are used. In both studies, only the second measure of
draft pressure, D,, ylelded significant results. However,

the effects of changes in D> were minar whan compared to

271v14.,, p.1b.
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the effects of changes in relative military pay on en-

28 and quality.?9 Also, high quality

listee quantity
individuals were found to be less responsive to changes
in Dy, than other quality groups and more responsive to
pay changes, Taken together, these results imply that
elimination of the draft would have a relatively minor
effect on enlistments, that enlistments would be very
responsive to an offsetting pay increase, and that the
resulting force would be of higher quality than the pre-
vious applicant group, both because high quality people
would drop out of the applicant group at a slower rate

as draft pressure subsides and because they would be more

responsive to an offsetting pay increase,

As previously stated, D1 and D, probably understate

the effects of draft pressure on quantity and quality.
However, Cook and White's model is open to question on
the more basic grounds that it does not accurately re=-
flect the recruiting process. Both studies are based on

the assumption that the Alr Force, and specifically Air

) 28A1v1n A, Cook, Jr., The Supply..., p.31.

2
9Alvin A, Cook, Jr,, and John P. White, Estimating

the Quality..., p.21.
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Porce recruiters, “oream” the applicant population by
seleocting the better applicants over less qualified
applicants. Cook qualifies the "creaning”" assumption
somewhat by stating that "in terms of the stochastioc
arrival of volunteers to the many recruiting centers,
USAF recruliters undoubtedly accept less qualified men
in the face of uncertaln arrival of more qualified men"
but concludes that "recruiters naturally prefer better
applicants to poorer ones."3° Individuals who hav. worke
ed as Alr Force recrulters dispute this, contending that
the quota system vased in recruiting provides no incentive
to maximize quality. Rather, the recruiter will accept
the first qualified applicants for enlistment.31

If the “creaming" proocess described by Cook and White
is, at best, highly imperfect, an alternative hypothesis
must be offered to explain the "emphatically negative"
relationship found by the authors between the accessions

30a1vin A. Cook, Jr., The Supply...., p.S8.

31Interview, author with CMSgt L.W. May, Hq USAF Re-
crulting Service, Randolph AFB, Texas, May 8, 1971,
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variable and quallty.32 As explained earlier, Cook and
White assume that the distribution of applicant quality,
f(q), 18 shifted upward or downward by h(E,D,U,P). The
parameters of f(q) are assumed to be given.33 However,
if the shape of the applicant quality distribution shift-
ed as E,D,U, and P shifted, part of the quality shift
observed by Cook and White could be explained in terms

of changes 1n the underlying distribution of applicant
quality rather than solely from changes in the proportion
accepted for enlistment, For example, in Cook and White's
model an increase in draft pressure (D) would produce an
upward shift in the distribution of applicant quality,
f(q)g»r(q)

gi Q@5 q

:

2' o Ve

=1 /

'3“ , "/..—4 .

>{ //" - T N

héf: N U TR Quality

0 100 Percentile

™Mr, 3, Gffect ~f Draft Pressure on Quality

32Alvin A, Cook, Jr.,, and John P, White, Estimating the
Qualit!..o’ po26-

331b14., p.13.
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Assuming requirements (B) remalned constant, the propore
tion of qualified applicants aicspted for enlistment

would decrease., If the Alr Force "eoreams" the applicant
population as hypothesigzed, the minimum quality accept-

ed would increase from q, to q4 where:

100 100
£(q)oda = flq)ydqg =R

Q% q

Average enlistee quality thus incrsases as enlistments
decline as a proportion of the eligible population., How-
ever, if high quality individuals were more sensitive to
change in draft pressure than low gwality individuals,
the shape as well as the height of f(q) would be affected

by an increase in draft pressure:

Fig. 4., Effect of Draft Pressure on Qualitv,
Alternative Hvpothesis

!

f(q)1

Volunteers

Qualil ty
Percentile
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Under these circumstances, 1t 1s not necessary to assume
that the Alr Force "creams" the applicant population in
order to explain enlistee quality. Even if enlistees were
selected randomly from the population of qualified appli-
cants, the group selected from f(q)1 would be of higher
quality than the group selected from f(q),.

It can be demonstrated that there are strong theuiet-
icel grounds for bellieving that highly qualified individ-
uals are more sensitive to draft pressure than less quali-
fied individuals. Let PI' CI' M;, and YI equal population,

civilian monetary wage, military monetary wage, and en-

listment applicants for high quality individuals and let
E P11, CII' Mi1e and YII represent similar parameters for

a lower quality group. Assume that the distribution of
d, 's, non-monetary preferences for civilian over military
employment, and el's. preferences for enlistment over ine-
duction, are ecu2ai at both quality levels. The crucial
difference between the 1igh and low quality groups is
that while My is equal for all groups, individuals with

3 higher aptitudes tend to have better civilian opportunit-
tes (C; > C11). [Cook and White use average M and C,
without differentiation by quality subgroup{] When the

; probability of incductlion, p, eauwals zero,




fs

e

R R A L e L T il T

| av b cvme v STl

57.

M) = (1-d)C; (1)

Since CI ;>CII. M;j;»MIf. Since Mf must be less than Mi
to induce enlistment, and My = M ;, YI/PI<<LYII/PII, which
stetes that the proportion of high quality individuals
enlisting in the absence of a draft is less than the pro-
portion of lower quality individuals, When p=l, however,
M; = (l-e)Hi. from equation 7. Since Mr = M1, M; = MI;
and Y1/P; = Y7[/P;7. Therefore, given that Yy/P;._ Y;{/Pp

aEI._L> oF .

QP Py oPF P11

which states that the elasticity of high quality aypli-
cants for enlistment relative to draft pressure exceeds
the elasticity of lower quality applicants. The above

theoretical result will be tested later in this paper.

|
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5. Evaluation of Studles Using the Observation Method

The observation method can be used to estimate the
quantity and quality of applicants for enlistment and
the cost of inoreasing enlistments to meet manpower re-
quirements. It is dependent on data that can be objective~
ly measured. On these grounds, the observation method
is a highly desirable approach to predicting the char-
acteristics of an all-volunteer force.

The current applications of this method are probably
unreliable, however. The use of induction rate as an
estirator of draft pressure in most of these studies
results in an understatement of the effects of draft
pressure on enlistment. The elasticities of enlistment
ralative to draft pressure produced by the observation
metliod are consistently below the estimates produced by

other methods.3u

Also, the only study whiech examined
statility (Fechter's) found the estimate of the effects
of draft pressure to be highly unstable,

Even if the elasticities developed were reliable,

it 18 doubtful that they would yield a valid projection

3“Harry J. Gilman, p.II-1=5,
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of enlistments under zero draft. Thig would require
the use of the elasticities over a muech wider range than
that observed in the original data base.

The theoretical model used as the basis for the est-
imating equations in these studies is defective, as pre-
viously noted. The primary result of this defect 18 a
failure to include variables which measure shifts in
preference for enligtment over induction (e). However,
when draft pressure is heavy, o is a primary determinant
of enlistment rate,

Because of the questionable relizbility of the
results produced from the svservaticn method, and a
desire to rely on conservative estimates of enlistments
in the absence of a draft, the Gates Comm‘aslon rellied
on survey data rather than on the results of studies
using the observation method to estimate the number of
volunteers available if the draft was eliminated under

present conditlons.35

351b1d. ’ p.II"’l"6o
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C. Studies Using the Survsy Method

The survey method is the most straight-forward
approach to eatimating the number of enlistments that
would take place in the absence of a draft., To estimate
the proportion of a particular population that would en-
list in the absence of a draft, a questionaire is admine
iatered to all individuals in the population, or a sample
of these individuals, The usual basis for estimating
the number Jf 1ndividuals who would enlist without a
draft ("truz volunteers") is a direct question such as
the on: included in a 1964 DOD survey:36

If there had been no draft and

you haé not had any military

obligation at the time you

first entered military service,

4o you think you would have

entered the military?

Ae Yesa, I definitely would have
entered.

B. Yes, I probably would have
entered,

C. No, I probably would not
have entered,

36Froxn 1964 DOD Survey and November, 1969 USAF Sample

! Survey as quoted in G.L. Brunner, The Importance of Vol-
unteer Status: an Analysis and Reliability Test of Survey

Data, R-717-PR, Santa Monica: The Pend Corporation (Feb-

ruary, 1%?0,. P,  (“re Foreword)
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D. No, I definitely would not
have entered.

E. I have no idea what 1
would have dome,

The percentage of "true volunteers" is defined as the
number of A, and B, responses cver the total response
A.-D,

Although the most direct approach to measuring en-
listwents in an all-volunteer environment, surveys have
geveral limitations., First, most surveys are based on
the responses of enlistees currently on their first term
of service. Gllman presents two reasons for assuming
that this type of sample will bias the results downward
(understate the percentage cf true volunteers). "One,
the cohorts of thoss entering in early years, say in
1959 or 1960, whe are still classified as first termers
have been depieted, through early reenlistments, dis-
proportionatley of those who favor militery careers, "3’
The remaining first-term group is thus not reprasentative
of the group that initially entered. "“Iwo, the further

away the individual is from his date of entry, the less

37Harry.J. Gilman, p.IlIl-1=-6,



reliable are his responses as to why he entered in the
first plaoe."38 Hig feelings tend to reflect attitudes
he has formed s.nce joining the military rather than the
ones he held before enlistment,

A gecond major limitation of survey data is its re-
quirement for a subjeative judgement on the part of each
individual taking the survey, The way an individual in-
dicates he would have acted in a hypothetical situation
and the way he actually will act in the situation are
sometimes different. /Jraft avoidance may be used as
"a convenient catch-all or eixcuse" to explain enlistment
i1f an 1ndividual’s original hopes or objectives in ene
1istment fail to be realized.>?

The standard question regarding "draft elimination®
in most surveys is somewhat ambiguous, As Fisher points
out, the legal "elimination" of the draft and a reduction
of draft calls to zero (the more likely alternative at
present) with standby authority can have different effects

on poteltial enlistees.“o Even though no draif't calls were

381b1d., p.II~1-6.
395.c. Fisher, p.250.

401p14., p.250.
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being made at present, the possibility of such calls
t-ing made at a future date could induce additional
erlistments., Since the gquestion usually used in surveys
(previously cited) refers only to a situation in which
there 18 no legal cbligation to enlist, it may be elic-
iting different responses,

Finally, urlike the observation method, the survey
nethod cannot rely on existing source data. A question-
aire must be designed and administered - an expensive
process, especlally if the pcoulation examined is as
diverse as the potentlial enlistee group. For this reason,
most survey vork han been lim'ted to individuals already
in military service, which limits the applicability of
the results to the group actually enlisted by the services.
As has been demonstrated previously in the Cook and White
article, the characteristiocs of this group may be differ-

ent from the group applying for enlistment.
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1, The 1964 and 1968 DOD Surveys

The Depsritment of Defense has sponsored several
surveys during the last decade to determine the effect
of the draft on enlistees, Of particular interest is
a survey of all services conducted in 1964, This sure
vey, because it was taken immediately prior to large-
scale U.3. involvement in Viet Nam, is the latest data
available for a "pescetime" environment. A similar
survey condticted in 1968 found a substantial decrease
in the percentage of true volunteers in all services.
The estimated percentages of true volunteers in the
first-term enlisted force in 1964 and 1968 are contalned
in TABLE 1, In the 1964 survey, the percentage of true

TABLE 1

Percentage of true volunteers in the first
term force, 1964 and 1968

All Services, Enlisted Army, Enlisted
1964 Survey 56,5 43,0
1968 Survey 38.8 27.56

Source: Report of the President!s Commission on an All-

Volunteer Armed Force, Washington: Government
Printing office (February, 1970), p.51.
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volunteers in the Air Force first term enlisted foroce
was estimated to be 57.0%.%

2. Brunner

Users of the 1964 and 1968 surveys are limited in

thelir analysis of the data to responses made to the sur-

vey questions, In order to obtain additional information

1 about survey respondants in these two per)ods, G.L. Brunner
matched the soclal security numbers of all Air Force re-
spondants with their Uniform Airman Record (UAR)., This
provided additional information about the quality of

"true volunteers" obtained before and during Viet Nam
and also provided an indication of the quality shifts
occuring during this period. Survey dats from the 1964
DOD Survey and & 1569 Alr Force sample survey were used.
Brunner's analyels of enlistee quality was “inter-
preted in the light of [the model construoted by

Myarry J. G11man, p.II-1-7.
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Alvin A. Cook and John P. White."*2

By investigating

the percentage of "true volunte:rs" within quality sube

groups in the population, Brunner tested the hypothesis

that changes in draft pressure produce equal percentage

shifts in each quality group (that is, Cook and White's

f(q) shifts upward or downward but retains the same form),

If a difference in percentage of true volunteers was

found between quality subgroups, there would be good

reason to assume that as p was reduced o zero, f(q)

would shift in form as well as in height., "“However, a

two-way analysis of variance clearly indiocates that the

difference between the [ﬁuallty groaps is statistical-

ly 1nsign1f1cant."“3 which supports Cook and White'!s hypo-

thesis. Brummer reports similar finds for differences

in educational level and aptltude.uu
On an a priori basis, Brunner's findings are difficult

to explain. As demonstrated in the dissussion of Cook

and White, there is a strong theoretical argument that

draft pressure should affect various quality groups differ-

“ZG.L. Brunner, p.9.

¥31b1a., p.2.
bb1pia,, p.t0.
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ently, with high quality groups being most sensitive to
draft pressure. The findings do lend empirical support
to Coock and Whita's assumption, however.

3. Mulliag, Massey and Riederich

One limitation of Brunner's work is that it is based
on data from all first-term enlistees, This may under-
state the percentage of true voluanteers, as previously
explained., To accurately reflect an individual's true
notives for enlisting, a survey must be administered as
clogse to enlistment as poasible. A survey conducted by
Mullins, Massey, and Riederich at the Air Force Human
Resources Laboratory minimizes this limitation, A question-
aire was administered to 41,098 enlistees during their
first week of basic training regarding, among other things,
the effect of the draft on enlistment.*5 e study found

that 57% of the enlistees tested were true volunteers,

N

5C.J. Mullins, I.H. Massey, and L.D. Riederich, Why
Airmen Enlist, AFHRL-TR-70-29, Lackland AFB, Texas: USAF
Human Resources laboratory (August, 1970), p.l.
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based on the same estimating procedures ss used in the
DOD survey. This is the same peroentage as that found
for Alr Force enlistees in the 1964 survey. Since the
percentage of true volunteers has declined in every cate~
gory since 1964, the results produced in this study are
consistent with the hypothesis that a survey of first
term enlistees will produce lower estimate: of the per-
centage of true volunteers than a similar survey among
new recruits.

The results of surveys are probably the most widely-
uged estimates of the number of volunteers the military
services would obtain in the absence of a draft, However,
the subjective nature of survey resporises make this method
less than ideal. A possible alternative to the survey
method which relies on objective information but avoeids
the problems of the observation method has become availe
able with the initiation of the lottery draft system,
Since the first lottery numbsrs were not announced until
December, 1969, few studies of this type have been under-
taken. The available studles are described in the next

section.
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D. Studies Based on Lottery Number Distribution

In December, 1969 the Selective Service System
instituted a lottery system to determine the order in
which eligible individuals would be drafted. The primary
objective of the new cystem was to increase an individual's
knowledge of hie probability of being drafted.

When the lottery system was initiated, each individ-
ual subject to the draft who was over 18 years old on
January 1, 1970, was assigned a lottery number based on
a random drawing of birth dates (month and day). If an
individual's birth date was among the last to be drawn,
he would be among the last to pbe called in his year group.
In 1970, indivliduals in the top third of the sequence
(numbers 1-122) were almost certain to be called; those
in the middle third (123~244) had an undetermined chance
of being called (depending on the actual requirements of
the services), and those in the bottom third (245-366)
were almost certain not to be callad.

The latter group provides the basis for the studies
based on lottery distribution (or the "lottery method"
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as 1t will henceforth be called). Individaals in the
last third of the lottery sequence are assumea to have,
and to perceive themselves to have, a zero probability
of being drafted (p1-0). By observing the quantity and
quality of volunteers with numbers in the last third of
the lottery sequence, sn estimate of the quantity and
qual!{y of volunteers in the ahsence of a draft may be
made for the entire draft-eligible population. Normal-
ly, this estimate is obtained by multiplying the group
in the bottom third by three (which assumes it is an
estimate of how the other 2/3 of the population would
behave in the absence of a draft).

Used in this manner, ‘‘he lottery method 1s a simple
way to determine the quantity and quality of volunteers
available jn the absence of a draft. The method is
based on objective data, and, since an individual's
lottery mumber can be determinecd if his birth date is
known, mnost existing data flles can be used.

The primary limitati. n of the lottery method is that

it can caly be used for individuals who had lottery num-

bers at the time of thelr enlistment, This limits the

o -

TR T




A b

LRSI EARTT

Ve Ry

71,
applicable population to those nineteen and oldt’:r.u6
Also, the method can be used only to investigate the
effect of changing draft pressure on enlistments., All
other parameters are assumed to remain unchanged., Finale
ly, the lottery system is S0 new that experience under
it is still limited., 1970 was a transiticn year ¢o the
nevw system., In many ways (desoribed in Appendix A)
the population subject to the draft in that year was not
typical of groups to be considered in following years,
However, since the distribution of lottery numbers among
enlistees fluctuates considerably during the year, at
least one year's data must be used to arrive at meaning-
ful conclusions about the underlying population., There-~

fore, data for 1970 must be used despite its limitations,

“6Actually, the definition of the applicable population
is somewhat more complex. The exact definition of the
subject population examined in this paper and a detalled
discussion of 1ts characteristics and limitations are pre-
sented in Appendix A,
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1. Valentine and Vitola

Lottery number deta was used in a study conductad
by Valentine and Vitola.'’ Using the data collected by
Mullins, Massey, and Riederich (examined in the preceding
section), Valentine and Vitola defined two sub-groups
based on lottery number and survey responses, The first
sub=group, referred to as "draft motivated enlistees,"
consists of individuals who indicated they definitely or
probebly would not have entered the Alr Force in the
absence of a draft and who had lottery numbers in the
upper third of the lottery sequence. The other group,
referred to as "self-motivated enlistees," consists of
individuals who indicated they probsably or derinitely
would have entere® in the absence of a draft and who had
lottery numbers in the bottom third of the lottery
sequerce,

Valentine nnd Vitola thus define draft motivation

u7b D. Valentine, Jr., and B.M, Vitola, Comparison of
Self-Motivated Air Force Enlisteec with Draft Motivated
Enllstees, Lackland AFB, “Texus: ALT Force Human Resources
Laboratory, 1970, p.l.
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in terms of two indicators - survey response and lottery
position. Their results are interesting for two reasons,
First, thsy allow a comperison of a group of .1dividuals
who would not have enterad the Air Force in the absence
of a draft with a group that probably would have entered.
Second, the results can be used to teat the hypothesis
that an individual's lottery number is a good indicator
of draft motivation (as measured by survey response).
Unfortunately, Valentine and Vitola did not correctly
define the group that was jubject to the 1otter§ draft

in 1970, so this comparison is not entirely valid.
Valentine and Vitola assumed that any individual who

was nineteen or older upon entering service was in the
1970 lottery. In fact, only those individuals who were
nineteen before January 1, 1970 were in the 1970 lottery.
Thus, any individual who reached his nineteenth blrthday
after January 1, 1970 but before he enlisted was assumed
to be =2ubjent to the 1970 lottery when in fact he was not,
Valentine and Vitola report that 20% of the self-motivat-
ed group first applied to a recrulter at age 18.""8 Since

their sample was drawn from enlis*ments in April and May,

uaIbid.. p.2.
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these individuals were probably not 19 on January 1, 1970,
vbhich implies at least a 20% error in the estimate of the
self-motivated group.

Of the 72 items in the survey, 31 showed responses
by the self-motivated and the draft-motivated groups that
were differsnt at or near the 1 per cent level of confid-
ence, which far exceeds chance expectations.u9 The differ~-
ence.s observed can be summarized as foliows:

Compared with draft-motivated
enllstees, 1 was generally
found that self-motivated en-
listees tended to be less well
educated, avoided advanced
courses in high school, drop-
pec out of college at an
earl.er point and perceived
their academic performance
slightly less favorably ...
Aptitude test performance of
the self-motivated group was
appreciably lower :han that 5
of the draft-motivated group.

Valentine and Vitola's findings thus support the hypothesis
that the quality distribution among volunteers for enlist-
ment would change if the draft was eliminated, with a high-

er percentage of the volunteer group being made up of lov-

¥1pid., p.3.

vid., p.18,
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er aptitude individuals. Brunner (see preceding section)
contends that Valentine and Vitola's findings are not
inconsistent with her results (which indicate no decrease
in quality).’! Brumner states that bezsuse Valentine and
Vitola eliminated all individuals below age 19, and
because they failed to disaggregate for race, their oon-
clusions were not inoconsistent with a constant aptitude
distribution,3? However, since Valentine and Vitola found
that guality declines as the draft is eliminated in the
subgroup they examined, Brunner wouvld have to show an
offsetting quality increase in the rest of the population
if the findings of the two studies are to remain consist-
ent. Since there is nothing in Brunner's study to in-
dicate such an increase, it appears that the findings of
the two studies are inconsistent,

Valentine and Vitola's data yielded mixed results
when used to investigate the relationship between lottery
number and draft motivation as indicated by survey results.
In the bottom third of the lottary sequence (least l..e-~
ly to be drafted), & high proportion of the individuals

gL, Brunner, p.20.

52
Ibid., p.21,
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surveyed indicated they would have enlisted in the
absence of a draft, However, in the upper third,
nearlv as many indicated they would have joined in the
absence of a draft as indicated they would not have

Jolned.

TABLE 2

Distribution of Responses to Enlistment Attitude Question*
by Draft Lottery Sequence

Draft Lottery Survey Response

Sequence :
Definitely Probably No Probably Definitely Total

Yes Yes Idea No No

lumbers N 100 221 234 225 122 912

1-122 4% 12 24 26 25 13 100

Numbers N 88 158 134 102 42 524

123-244 ¢ 17 30 26 19 8 100

Numbers N 81 128 55 40 11 315

245.366 % 12 41 17 13 3 100

*If there had been no draft and you had not had any
military obligation, do you think you would have entered
the service?

Source: L.D. Valentine, Jr., and B.M, Vitola, p.3.

If lottery numbers are a gocd indicator of percelved draft

pressure, the number of draft-induced volunteers ("probebly”
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or "“definizely Lo" answers) should increase both ab-
solutely and as a percentage of total applicants as
lower nunmber groups are examined, This ocours in
Valentine and Vitola's data. However, the absolute
number of "true volunteers® ("probably" or“derinitely
yes®" answers) should be unaffected by lottery numbar
sequence since they would have volunteercd regardless
of draft pressure, Although this group decreases as a
percentage of the total for low lottery number groups,
it increases significantly in absolute numbers, Part
of this lncrease may be explained by defects in Valentine
and Vitolats methcd of defining which individuals hed
recelved lottery numbers, but it can be concluded thsat
in its present form the data is not entirely consistent
with the hypothesis that lottery numbers are in full

agreement with draft pressure as measured by survey data,
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2. Vitola and Valentine

In a subsequent study, Vitola and Valentine classify
a semple of 32,269 Air Force basic tralnees by their order
in lottery sequence., They define four groups - a high
threat (numbers 1-122), moderate threat (123-244) and low
threat group (numbers 245-366) among individuals with
lottery numbers and a no-threat group of individuals who
had not yet recelved a number.53 This latter character-
ization is not valid, since individuals without numbers
would be considered for draft in following years. Draft
pressure thus probably influenced thelr enlistment decisions
to some degree.

Vi tola snd Valentine compared the four gronps, with
particular emphasis on quality differences (as measured
by years of education and aptitude scores). The results
indicate that aptitude test performarice and educational

level declined as successively lower cdraft-threat groups

53part . Vitola and Lonnie D. Valentine, Jr., Assess-
ment of Air Force Accessions by Draft-Vulnerabllity Cat-
egory, iackland AFB, Texas: Alr Force Human Resources
laboratory (larch, 1971), p.2.
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were considersd, with a significant decrease taking place
in the "no-threat" group, This result was obtained both
for the sample as a whole and for racial and geographic
subgroups within the sample population. Valentine and
Vitola conclude that snlistee quality would decrease if
the drafi was eliminated.5u

A8 in thelr previous study, Vitola and Valentine find
that enlistees with lottery numbers last in the sequence
of call are of lower quality than those with numbers in
the beginning of the ssquence., This lends further support
to the existence of a relationship betweer enlistee quality
end draft motivation., However, enlistees rather than
applicants for enlistment are examined, so no conclusions
can be drawn regarding shifts in the applicant population.
Alsc, Vitola and Valentine misintesrpret the cause of the
substantially iower level of qualiiy found in the "no=-
threat" group as compared to the other groups. Since
this group is composed of individuals who have not yet

received lottery numbers, all individuals must bte eight-

een or younger. Likewise, th.s: in the other three «roups

must be nineteen or older, Sinve most individuals enlist

5uIbi(.'i.. p.12,
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soon after leaving school, the 'no-threat®" group, becausc
of the age of 1its members, understandably contains more
high-~school drop-outs and almost no individuals with ed-
ucation beyoni high-school. The low qualiity of tThe “no-
threat" group does indicate that, even if this group is
unaffected by elimination of the draft, the Alr Force will
have to continue to rely orn individuals 19 and older to

111 muech of its requirement for higher quality individuals:

TABLE 3

Percentage vistribution of Armed Forces Qualifying Test
(AFQT)...Mental Ability Categories by Draft Vulnerability

Categories
AFQT AFQT All Lottery Lottery Lottery Draft
Category %ile Nange Groap Grou Group Non-Eligible
1=122 1 23=24 245-366

T 93-100 8 10 9 9 4

II 65-92 37 by 39 34 33
ITI J1-64 37 5% 35 35 42
iv 10=30 18 15 17 17 1

source: Bart M. Vitola and Lonnie D, Valentine, p.5.

The low quality of the non-zligible, or "no-threat" group
also provides additional reason to doubt Brunner's cone
tentior (included under the discussion of Valentine and

Vitnla) that her findings can be reconciled with Valentine
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and Vitela's by considering the entire population rather
than only those individuals with lottery numbers,

E. Conclusion

As previocusiy stated, the purpose of this review of
the literature has been to examine existing estimatzs of
the quality and quantlity of volunteers in the absence of
a draft, determine whether the results of these studies
are consistent with each other and with theoretical a
priori expectations, and discuss the limitations of each
study. In the course of this examination of the 1literature,
several limitations and inconsistencies have been found,
The outcome of this paper should contribute toward eliminat-
ing some of them, The conelusion to this chapter will
describe these limitations and inconsistencies and br'efly
discuss the manner in which this paper hopes to eliminate
them,

All of the studies examined are based on enlistee
data rather than on applicant data. Thev therefore est-

imate the percentage of the present enlistee group that




L)

TR

82.

would enlist in the absence of a draft, rather than the
numbey of individ.als who would apply for enlistment.
This difference is especially critical when considering
the Air Force, whose enlistee population is usually not
representative of the applicant population. Cook and
White attempt to compensate for the difference between
Air Force enlistee and e_.plicant population in thelr
paper, but their model 1s based on the as yet unproven
contention that the distribution of applicant quality is
not changed by draft pressure. This paper will circumvent
*this probl~m by using & data source that examines appli-
cants directly.

At present, the observation method is the only
approach to the problem of estimating the quantity of
volunteers in the absence of a draft that is based on
objJective data. The survey method uses subjective re-
sponses and the lottery method has been used onlv to
rake qualitative comparisons between "high threat" and
"low threat" groups. This paper will present a method
of using lottery sequence information to predict the
nunber of volunteers available in the absence of a draft,
The approach is thus based on objeciive data and avoids

many of the limitations of the observation method.
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One major inconsistency in the existing work in
this area 18 the disparity between the percentage decrease
in volunteers at zero draft estirated by the observation
method as compared to survey met'2d estimates., By pro-
viding a third means of estim.ting the number of volunteers
in the absence or a draft, this paper will provide evidence
sup,orting the decrease in enlistment found by the ob-
servation method or the larger decrease indicated by the
survey method.

Finally, by estimatine the discribution of aptitude
scores and educational levels in the appllicant population
without a draft, this paper will provide evidence in
support of both Brunner sand Cook and White's position
that applicant quality does not shift under zero draft,
or the alternative contention, advanced by Vi ola and
Valentine, that applicant quality will decrease as draft

pressure is reduced to zero.
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Chapter 111 - The Ralationship Between
Apnlicants for Enlistment and Draft Lottery

Numbers

‘The intent of the lottery araft system is to give
an individual subject to the draft additional information
about his probability of being drafted. An individuai's
lottery sequence number determines how many others will
be drafted before he is inducted.

Lottery numbers dc not indicate with complete cer-
tainty just who will be drafted, however, A particular
individual's chanccs of being drafted are affected by
the number of persons wlth numbers lower than his who
choose to enlist rather than ve drafted ard by the slze
of the draft calls 1zade by the Department of Defense.
Also, siice each draft board fills 1ts quota from the
pool of potential inductees registered at that board, an
individual's chances of being drafted are affected by
the distributicn of lottery numbers among the reglistrants
at his board., In 1970, the Selective Service Administra-

tion %took steps to insure that the highest number called
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did not vary widely from board to board. This was done
by forbidding the local boards from calling numbers high-
er than a specified limit and instructing the state dir-

ectors to reallocate quotas as necessary within each state.55

However, some variation in the highest nuwber called still
“ccurred between boards., Thus, even with the lottery
*vgtem, an individual cannot be entirely certain that he

will or will not be drafted.

A. The Expected Relationship Between the Number of

Applicants and Lottery Sequence Numbers

An individual's lottery number affects his perceived
probability of being inducted (pl). In the theoretical
relationship developed in Chapter II, an individual's
rilitary reserve wage (M:) 18 a function of net non-mon-
etary preference for civilian over military employment
(d;), net non-monetary preference for enlistment over

induction (ey), expected civilian income (C;). mili tary

55U.S.. Selective Service Administration, Semi-Annual
Report of the Director, January 1-June 30, 1970 (Wasling-
ton, 1.T.: Government Printing ce, 1¢ , P.3.
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pay (M;) and p,:

My o= (1-d4) [pi(l-ei)nﬁ(l-pi)cg[] (7)

If the individual's perceived returns from service as an
inductee are less than his expected civilian incone

[}1'91)M1'<:C;:] ' M; will decline as p; incresses. As
p;;viously demons*rated in Chapter 1I, this causes Mi to
exceed MI for some individuals in the population who for-
merly chose not to enlist. Therefore, as py increases,
the number of enlistments from a particilar population
can also be expected to increase.

The individuals who hold a particular lottery number
can be thought of as a random sample of the over-all pop~
ulation subject to the lottery., Since the only character-
istic they have in conmon is a common birth date, the dis-
tribution of Cy's, €;'s, and d,'s held by individuals with
a given lottery number can be expected to be the same as
that existing in the entire group subject to the lottery.
The distribution of these characterisgstics in the group
associated with a particular lottery number is thus an
unbiased estinator of the distribution existing in the

ropulation sublect to the lottery.
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H: = g(d,,0,,C{,4;,py), 80 If M and p are the same
for each group, the number of applicants from each grov:
can be expected to be the same,

My, the military wage, 1s the same for all member:
of the population, but p;, the perceived probability «:
being drafted, is affected by the lottery sequence nunber
assigned to the group of individuals sharing a comme::
birth date., Differences in p; will cause the distritution
of Mi's in groups holding different lottery numbers to

differ, resulting in a differsnt number of applivants from

each lottery group:

Humber of
Applicants
!
Distribution of MI's for Distribution of M¥ts
a group with a high Py . for a group with a
! low p,.
| ¥y !
| / |
i / e ~
My, M ($)

Mg, 5. Applications for Enlistmert From Twn
Groups Holding Different lottery Numbers
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The number of applicants from each lottery numder group
equals the area under the curve to the left of ”1 in
Fig. 5 . above,

Generalizing from the above relationship allows a
functional relationship to be established between the
number of applicants having a particular birth date (AD)
and the lottery sequence number assigned to that date (LD).

Ap = h(Lp) (8)

The nature of this functional relationship depends on the
the p, perceived by indiwvidvals with a particular lottery
saouence number. If every individual's lottery number

indicated whetbsr he would or would not be drafted, every

person in the population would have a p; of i or 0. This

would be equivalent to announcing that all individuvals
above a particsular lottery number would be drafted and
that all those below that number weuld not be drafted.
Assuming that c'. d, and e equal thelr e.rected walues
in each of the lottery number groups, the function re-
lationship between applicants and lottery numbers would

k assume the following form:
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Fig. 6 . Theoretical Behavior of Applicant
Fopulation Under Certainty

where I; 1s the highest number drafted.

In actuality, however, lottery numbers do not allow
an individual to be ce¢rtain he will or will not be drafted,
Those with numbars high in the random sequence can be cer-
tain they will be callad, while those wi th numbera Zow in
the sequence can be certain they will not be called.
Fetween these two extremes, howevsr, individuals may or
may not be called, depending on number of individuals
eventually drafted, the number of person: with low numbers
who choose induction over enlistment, and the particular
sltuation existing at their local draft boards. These

individuals perceive a Py somewhere between zero and
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one.56 Under these conditions, the relationship between

number of applicants and lottery number becomes:

Number of
Applicants py =1 0<:p1<:1 p1=0

l......-.--

1 A 366 Lottery
Nurber

Flg. 7 . Theoretical Behavior of Applicant
Populatior Under Uncertainty
Although persons who are extremely low in the random
sequence would not be called unless a grave national
emergency developed, they are not entirely free from the
threst of belng drafted. They are in a situation simila.
to that which would exist for the entire population if

draft calls were reduced to zero, As mentioned in the

56shortly after the 1970 lottery sequence numbers were
drawn, it wes announced that those with numbers in the
upper third of the sequence were almost certain to be
drafted, those with numbers in the last third were almost
certain not to be drafted, and those in the middle third
might or might not be drafted, depending on conditions.
(See for example: New York Times !December 2, 1969), v.l).
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discussion of the Flcher article, this is not the same

as the elimination of the statutory authoricy to induet
nen into the armed forces., However, at tne presant time
it appears that standby induction authority will be main-
tained if an all-volunteer forsce is implementsd, 20 the
draft presaure currently perseived by men at tie bottom
of the order of call is probably about the ceme as the

pressure cn the entire populaticn in the absence of a drafg,

B. Actual Distribution of Applicants by Lo*tery Number

A random sample of 15% of the individuals applying
for Alr Force enlistment in 197C waz salected to test the
relationship hypothesiged above, For esch member br the
sample populstion, the felliowing dats items were recorded:
lottery number, date of 'mlistment application, years of
education, birth date, irdicated intersst in Alr Porce
enlistment, sex, and Alrman Qualifying Exanination wentsl
aptitude scores. A detalled dssocr.ption #f the asuaple
and the sampling procsss is contalzed in Appendix A.

To determine 1f the relationship between number of
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applicants and applicant lottery numbers assumed a form
similar to *hat deecribed above, the sample population
was plotted by draft lottery number, Before examining
tr.z nature of the relationship, however, the data was
smoothed to reduce the random var:atlion existing between
the groups associated with each lottery number,

Random variation within the sample populaticn results
from two sources., First, as was previously described,
the individuals holding a particular lottery number con-
stitute a random sample from the population with lottery
nuubers. The distribution of C;. ey, and d1 within the
group holding a partiocular number is therefore expected
to be an unbiased estimate of the distribution of these
parameterg within the population. However, the values
of these parsmetera associated witl each lottery number
"gsample" will be distributed areund the population values
rather than belng equal to these values in every case
\Wwhich was the assumptlon made in the preceding section).
Randown variation in the distribution of c{. dy, and e,
in the individual lottery number groups will result in
randon variations in the number of applicants frcu cach
group, The second source of random variation existing

in the sample data used in this atudy is the use 0. a
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15% sample to estimate the applicant population, Even
1f each lottery number group assumed its expected value
in the total lottery population, some random variation
would still exist in the: sample data due to sampling error.
Random variation in the sample data was reduced by
grouping the applicants associated with each lottery
number into cells of ten lottery numbers each and then
smoothing the cell totals with a six cell moving average.
The thirtye-seven cell totals were formed by adding individ-
ual lottery number totals, beginning with numbers 1-10,
The thirty-seventh cell (numbers 361-366) was mulflpliod
by 1.66 to maintain a constant cell interval, Since no
cyclical trend appears to exist in the data, moving aver-
ages of varying size were tested and a six cell moving
average selected as adequate tc remove random variation.
When applied to the sample data, the distributions in
Fig. 8 and Fig. 9 result,
The shape of the distributions shown in Fig. 8 and
Fig. 9 agrees with the theoretical relationship hypothesized
in Fig. 9. The highest cell number shown in these figures
(and all other figures of this type within this paper) is
311-320. Thls is due to the fact that the six cell moving

average was applied to the cells lowest in the zequernce
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first., The values appearing ir the figures are the re-
lative values ot ihe moving average for the cell enter-

ing the moving aveiage, Fligure8 1llustrates the distribu-
tlog of lottery numbers within the sample population, while
figure 9 further restricts the population considered to
these individuals indicating a desire te enlist on their
epplications. Little difference can be observed between
the two distributions.

C. Estimating the Proportion of "True Volunteers" and
the Number of Applicants in the Absence of a Draft

"Irue Volunteers" have been previously defined as
individuals who would volunteer in the absence of a draft,
or when py=0 for the entire iraft eligidle populatior,
Since the present sample population conforms to the dis=-
tribution illustrated in Fig. 7, a portion of the present
sample populaticn appears to have a perceived probability
of being drafted whiclh approaches zero. Applications from
these groups probably would be unaffected by the elimina-
tion of the draft. By observing the numver of applications
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being received with lottery numbers low in the random
sequence, the behavior of the rest of the lottery nuwber
zroups in the absence of a draft can be estimated.

The studies by Valentine and Vitola define their
"1ow threat group" as the bottom third of the order of
call. This can be defended as a conservative estimate
of the "low threat" or "true volunteer" group bezause it
reflects the initisl 1/3-1/3-1/3 guidelines announced
when the lottery was held and because all numbers in the
croup are well below the lowest number actually called,5?
Since Valentine and Vitola were interested only in examin-
ing the ek acterigtics of the low-threat group, a cone-
servative estimate was sufficient for thelr purposes,
In this study, however, the size of the low-threat arovp
as a portion of the applicant population 1s of central
importance. A more precise method of identifying the
extent ot the "low threat" group will be used.

The "low thr.at" or "true volunteer" group is shown

in Pig. 7. as the portio~ of the appliecant population

e

57In July of 1970, the Director of 3Selective Service an-
rounred that the highest number celled in 1970 would be
195, U.,S,, Selective Service Admi-istration, Semi-Annual
Report of tre Director, Julv_ l-Decenber 31, 1970.
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that has a percelved probability of being drafted equal

: to zero. The extent of thig groupy in the sample can be

defined by loocating poiut A, th. lottery sequence number

where perceived probapility of being drafted 1g high enough

to induce a signifiocant increase in applications for en-

4 listment. The iottery number cell corresponding to polnt

A will be referred to as the "critical group," Since all

applicants with numbers higher than the critical group

ﬁ are "naffected by draft pressure, they are all "truc vol-
unt/eers." Furthermore, in the absence of 2 draft, all
1Adividuals In lower number cells would behave in a simllar
manner (that is, only true ve’unteers would enlist). Fig,

i 10depicts this relationship, with the number of epplicants
in the absence of & Jdraft beiag shovm as the area under
line AB.

Fig. 10. Estimating the Number of True Volunteers

Applicants

1 Critical 366 Tottery
Group ‘‘umbers
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Only one assumption about the functional form of

the relationship between number cof appllcar.cs and lottery
number 18 necessary in the estimation technique describded
above., Individvals from the high number cells must in
fact have a piso. reaning that above som: point in the
lottery sequence, lottery sequence positiim must have no
effect »n applications for enlistment, This assumption
was tested in the sample data using a conservative est-
imate of the portion of the population having py equal

to zero. The mean lottery number for each of the highest

12 lottery number cells was regressed on the number of
applicants from each cell, Cells from the entire sample
indicating interest in Alr Force enlistment were tested,
In both cases, it could be steted with 954 confidence that
the beta value was not different from '_'ero.f’8 Since any
lottery number in the highest 12 sells thus a-pears to
have an equal effect on enlistments, the point at which

p1=0 has been reached and applicants from these cells can

58For the entire population, beta was found to equal
: -2.12 (a decrease of 2.12 applicants t«. each 10 number
. increase in the lottery sequence), For the portion of
the population indicating an interest in enlistment, beta
equaled ~1,06, Use of an ¥ test revealed that neither
value differed significantly from zero.
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be accepted as "true volunteers."

To find the critieal group, the number of applicants
frcm each lottery number cell in the population was com-
pared with the cell mean for the bottom twelve cells.
Cells were tested in inverse order: A one-tall t test was
used to determine when the number of applicants in three
consecutive cells were found to be higher than the mean
of the bottom twelve cells with 97.5% confidence.59 The
proportion of "true volunteers" in the applicant popula-
tion 18 estimated by multiplying the number of cells (37)
by the mean number of applicants per cell in the cells
above the critical) group and then dividing by the total
applicant population. Referring to Fig., 10, this is equi-
vslent to dividing the area under AB by the total number

of applicants, The estimated number of "true volunteers"

59The t value (with 11 d.f.) used was 2.201, Criterin

to reject the hypothesis that a cell total x 4id not differ

significantly from X was thus

12
x = %42.2018%, where sX =
12 Zm-mz
1=]
_ n(n-1)
and x = X4
i=1

12
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18 in itselt interesting as an indication of the number
of volunteers in the absence of a draft. Applying this
techniquz to thé total population and to the portion of
the population indicating they desired to enlist in the
Alr Force produced the following results:

TABLE 4

Effects of Draft. Pressure on
the Sample Population

Total Population Portion Desiring
AF Enlistment

Current Applicants 7552 5329
Critical Group 241-250 2412250
Percent True Volunteers 51.5 50.0

Applicants in the
Argence of a lrait 3888 2678

Once agalin, no difference can be detected in the dis-
tribution of individuals indicating a desire for Air Force
enlistment and the distribution in the total populaticn,

The percentage of draft motivated enlistments is
equal to 100 minus the percentage of true volunteers,

The estimate of draft motivated enilstments resulting
from this method i1s below the e~timate resulting fron
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the survey method. However, it is substantially above

the percentage decreases in enlistments estimated by
Fechter, and Cook and White, The results of these studies
are not entirely compatible, however. All were based on
data from time periods prior to the implementation of the
lottery system. PFarthermore, Fechter's findings apply
only to Army enlistments,

This chapter has empirically confirmed theoretical
expectations about the nature of the rc¢lationship betweesn
enlistment and position in the draft lottery sequerice.
Furthermore, a method of estimating the total number of
applications for Air Force enlistment irn the absence of
a draft has been developed and used to predict an approx-
imate 50% decline in enlistments. This estimate does not
indicate the military's supply of eligible manpowsr in
the absence of a draft, however, Estimates for the total
population do not indicate the proportional decrease in the
applicant group eligible for enlistment or the distribution
of m=1tal aptitudes within the eligible population. The
next chapter will examine shifts in the distribution of
mental aptitudes within the applicant population when the
draft is reduced to zero and produce an estimate of the
proportion of eligible true volunteers in the 1970 appli-

cant popnlation,
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Chapter 1V - The Relationship Between
Applicant Quality and the Draft

Any discussion of the ability of the Alr Force to
meet 1ts enlistmcnt needs in the absence of a draft must
include an examination of expected enlistee quality. As
indicated in the Jast chapter, quality must be considered
in any examination of the over-all applicant population
as a means of identifying the applicants wlhio are mentally
qualified for enlistment. Even an estimate of the mental-
ly qualified population is not enough, however, since
the Air Force states its manpower requirements in terms
of mental aptitude scores that in most cases are ccnsider-
ably above the minimum for entry. To fully satisfy the
Atr Force's manpower requirements, the distribution of
enlistee mental quality must match or exceed its require-

ments, as well as provide the required number of new en-

listments.
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A. Predicting the Distribution of Applicant Qualitv in

the Absence of a Draft

To control the distribution of mental aptitudes held
by Air Force enliste=s, sepsrate rccrui ting quotas are
1 ssued for each of the four Airman Qualifying Examination
score areas (mechanical, administrative, general and
electronic), Each quota stipulates the minimum percent-
ile score in the specified AQE area which an applicant
must hold in order to enlist agatnst that quota. In each
of the four AQE ajreas, quotas are issued for indiviauals
with scores above the 40th percentile, above the 60ta per-
centile, and above the 80th percentile, although no quotas
are teing 1ssued for some of these percemtile groups at
the present time, For example, no quotas currently exist
for mechanical scores above 80. The percentile scores
a:2 minimum requirements., No maximum limits are imposed.
To determine the charging ability of the Alr Force
tn £111 qualitv resuirements of this type in the absence
nf a draft, the model developed in the preceding chapter

was applied to AQE percentile score subgroups ‘nr each of
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the four AQE areas. To develnp the data beie required
for this examination, the sample was first scrted on
mechaninal score into the following five rercentile score
groups:

00-24

2539

40-59

60-79

80~99
Similar sorts of the sample were complieted for administrat-
ive, general and electronic ncores. Since each irdividual
has a socore in each area, the group with lottery numbers
was included in nach sort,

The nighecc¢ three percentile groups in the above
sorts reflect the current nethod of assigning enlistment
quotas, The 25-39 group indicates the number of individuals
who would become avallable i1f aptitude standards were de-
creased 10-15 points in each area. The (0-24 group cone
sists of applicants who would not be eligible for enlist-
mwent unless there was a major decrease in present mental
aptitude standards.
Applying the zero-dreft model to the percentile sub-

groups for each of the four area scores pro<uced the results

displaycd in TABLES § — 8, The results of epplying the

model to sim'lar groupings for years of education are

7z
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contained in TABLE 9, Relative frequer:y distributions

for each subgroup are contaired in Appendix B.

TABLE 5
Results of Applying the Zero-Draft Model to

Sample Mechanical AQE Percentile Sub=-groups
(Percentage figures in parenthesis)

Percentile Group 00-24 25-19 40-59 60«79 80-99
Current

Applicants 802 805 1920 198¢C 2025

(10.6) (10.7) (25.5) (26.3) (26.7)

Critical Group 201-210 201-21C 201-210 261-270 201=210C

Percent True

Volunteers 8i.1 1.1 62.1 44 8 39,1
Applicaits in
the posence 642 492 1193 888 792
of a Draft (16.0) (12.3) (29,8) (22.2) (19/8)
TABLE 6

Results of Applying th. Lero-Draft Model
to Sample Administrative AQE
Percentile Subgroups
(Percentage figures in parenthesis)

Percentile Group 00-24 25-39 bo-59 6079 80=-99

Current
Applicants 896 660 1725 1959 2325
(11.5) (8.8) (22,9) (26.0) (30.8)
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TABLE § =~ Continue?

Critical Group 171-180 191-200 201-210 261-:70 201-210

Percent True
Volunteers 82,8 70.4 58.3 45 0 42 .4

Applicants in
the Absence 720 465 1006 8&1 902
of a Draft (17.8)  (11.5) (24.9) (21.,8) (23.8)

T AT e R T AR NS ST AN YA S

TABLE 7

Results of Applying the Zero--Draft Model
to Sample General AQE Subgraoups
(Percentage fijzures in parenthesis)

Percentile Group 00-24 25-39 4o-59 60-79 80-99
Current
Applicants 600 629 1571 2190 25k5

. (7.9)  (8.3)  (20.8) (29.1)  (33.7)
L Critical Group 91-100 211-220 241-250 201-210 211-220

Percent True

Volunteers 91.4 6€.2 574 52.3 38,4
Applicants in

the Absence 548 416 902 1147 978

of a Draft (13.7)  (10.4%)  (22.6) (28.,7) (24.,5%)
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TABLE 8

Results of Applying the Zero-Drafi Model to
Sample Electronic AQE Subgroups
(Percentage figures in parenthesis)

Percentlile Group 00-24

Current

Applicants 576

(7.6)

Critical Group 81-90
Percent True

Volunteers 93.7
Applicants in

the Absence 540

of a PMraft (13.5)

25-39 k0-59 60-79

816 1704 1704
(10.8) (22.6) (22.6)

201-210 201-210 261-270

72.8 61.1 bl 4

504 1040 757
(14.9) (26.1) (10.0)
TABLE 9

Results of Applying; the Zero-Draft Model to
Sanuple Educatlional Subgroups
(Fercentage figures in parenthesis)

Vears of Tfucation 1-10

Current
Avplicants 261
(3.5
Critiecal Group 161-170
Fercent, True
Unlunteers £59,8

11-12 13-14 15-16

3937 1959 1184
(52.8) (26.3) (15.8)

201-210 201-210 221-230

61.6 51.3 24,6

T T T AR e e e A Y Y AT T TR s Y Ty S AL S AT Ty i e R e vs" 1 Ay

80-99
2739
(36.3)
231-240

38.3

1049
(26.3)

Over 1€
106
(1.4)
201-210

34.9
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TABLE 9 - Continued

Applicants in
the Absence 234 2425 1006 291 37
of a Draft (5.8) (60.7) (25.1) (7.2) (.9)

If the applicant population in the absence of a draft
was to have a distribution of quality similar to the pre-
sent population, as hypothesized by Cock and Brunner, the
percentage of "true volunteers" in each aptitude subgroup
‘n the sample should not be significantly different., How-
ever, 1n each of the five quality '‘ndices examined, the per-
centage of true volunteers d!/ffered videlv, Furthermore,
in all but two cases the pnrcentage of wrue volunteers

decreased as applicant quality increased.éo The data

" — —

OIn one case, observed in the distribution of mechanical
scores, the difference between the two groups (25-35 and 40-
55) was not significant. In the other case (15-16 and Over
16 vears of education), the under-representation of the Dec-
ember, 1969 population in the samuple probably resulteda in an
over~estimate of the percentage of true volunteers for the
Over 16 years of eduéation group (see Appendix A), Since
the Over 16 zroup is rredominately made up of graduate stu-
dents who no longer hoil college deferrents, all individuais
in the group who were assigned low numbers had to enlist ime
mediately to avo'd the draft. The low Lecember, 1969 sample
thus probably produced an underestimate 0f applicants w*'h
low numbers from the Over 16 group, with a resultant over-

estimatlon of the percentage of true volunteers ror this group.
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therefore supports the alternative ay, ‘thasis that high
quaylty individuals will 3ecrease both abLsoclutely and as
a percentare of the applicanc population if the draft is

eliminated,

B. Reguirement for a Single Quality Index

Unfortunately, the ahove information does not allow
the Alr Force's manpower quality requirements to b. com-
pared wlth the quality distrihution in the abrence of a
draft. Section A containg the expected distribution of
percentile scores in each of the four AQE a-=as, Each
individual in the sample is included in all of the four
area distributions, However., he san be allocated to a
quota under only one of his AQE scores., For example,

suppose that an individual receives the followlng AQE

scores:
Mechanicalewemwe= 75
Administrative---70
Genergle-eem=v cux 8s
El1* troniceweem=. 85

If the individual is enlisted against a general 80 gquota
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(a quota requiring at lecu. a Gen:ral 80 score), he

wanid not be available to fil)l a quota in anv of the
other three AQE areas. Hls scores would effectively be
removed from the quality distribution of available agnpli-
cants in the other three AQE areas because he must be
ascigned to a job using a General selector AQE.

T.ie question of whether or not a given grouv of
apnlicants s sufficieant to meet Alr Force requirements
denerds in part on how erficiently the Air Force allocates
potential enligtees to AQE area quotas, Also, a short-
regze may occur in difrer. t AQE areas for a glven enlistee
population and st of aptitude requirements depending on
the priorities asssigned to filling the various quotas.

The determ*nation of whether or not a set of applicant

AQE scores 1s sufficient tc wecet Alr Force guality re-
aunirements thus becomes incexorably bound up with the
a’locatior process used in assigning individuals to quotas
and, finallv, to indlvidual Air Force occupational areas.

Allocation becores a factor because applrcant quality
and Alr Forcc requiremsants are expressel in terms of four
d*fferent AO™ ‘rdexe:;. If appli~ant supplv and Air Force

requirerents eould he exyrressed in terms of a sincle irdex,
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allocation would no longer enter into the problem of
natchlng manpower suwpply with requirements.

Thare 1g good reason to believe that an individual's
é four AQF scores could be expressed in terms of a single
index due to the high correlation between scores found
1 in the saaple population. For the gample data, the
: coefficients of correlation betwesn the fcur AQE area

scores were high for nearly every combination of AQE score,

TABLE 10

Simple Correlation Matrix,
Sample AQE Scores and Education

Mechanical Administrative General Electronic

Administrative 6Ll
General 793 .871
Electronic .812 .781 .857
: Education (Yrs,) «357 476 459 Ak

The particularly high correlation between general area
scores and the other three area scores suggeste that the
nther three scores reveal little additional information

about an individual's mental aptitude. Although not

.
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significantly related to AQE, the coefficient of correla-
tion between education and each of the area AQE scores

was positive in every case, as expected.

C. Development of a Single Index for Mental Aptitude

Tn a 1968 study, Valentine observed a high correla-
tion between each of the four AQE area scores and score
on the AFQT. Valentine retested 1,076 enlistees soon
after entrv into basic training. One group (Group A) of
537 enlistees was administered the AFQT ard then the AQE.
The other group (Group B) received the tests in the opvosite
order. The combined sample thus allowed for any practice
effect which might result from taking the tests in a part-

61

icular order. Using the combined sample, Valentine

found the followiriz coefficlients of correlation:

A AW e L S AT G M. ¢ b W A Casmn weeue mveis W WA S S et s §

61L.D. Vale tine, Jr., Belationship Between Airman Quali-
fying Examination and Armed Forces wualifving Test Norms
AFHRL-TR-AB-108.  Iackland AFB, Texas: USAF Human Resources
Laboratory, 1G68, p.2,
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TABLE 11

Correlation Between AQE and AFQT
Aptitude Tndexes
(based on retest data)

AQE Area Indexes r values (with AFQT)
Mechanical .80
Administrative .68
General .78
Flectronic .83

Source: [..D. Valentine, Jr., Relationship Between Airman
Qualifying Examination and Armed Forces Qualify-
1!1& Test NOI']DS AFHRL'TRZ-B.-I.OB,..-I)'Bo

The high correlation between AFQT and each of the AQE ares
tndexes indicates that AQE area scores were probably highlv
correlated with each other in Valentine's data. AQE scores
thus appear to be highly correlated with each other and
with another general mental aptitude index, *“he AFQT.
Anv cne of these five indexes could be used 25 an over-
211 index of aptitude with 1ittle loss of information re-
sulting from the omjssion of the other four scores.
Although applicant quality can be stated in terms of
arv one of the five indexes mentioned above, Alr Force
~rualityv requirements are stated in terms of all four AGE

‘rdetes, makine 1t impossible to state requirements in
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terms of one AQE index. However, as will be seen in the
next chapter, requiremer.ts can be stated in terms of a
distribution of AFQT scores. AFQT score would therefore
be the best single index to,express the supply of and the
requirements for mental aptitude, assuming that the dis-
tribution of AFQT scores in a zero-draft applicant pop-
ulation can be determined.

In his paper concerning the relationship between
AFQT and AQE scores, Valentine derives a conversion table
which allows an individual's AFQT score to be predicted
from any one of his AQE 1ndexes.62 Based on Valentine's
conversion table, the AFQT score of each individual in
the sample was predicted based on the gerieral AQE score,
The general score was chosen as the basis for conversion
because of its high correlation with the other three AQE
area scores in the sample and the high corretation with
AFQT score observed by Valentine,

Based on the AFQT equivalent to his general score,
each indivi.uual with a lottery number in the srmple was
clagssified into one of the five mental groups shown in
TARLKF 3 (Category V conaists of the ninth vercentile and

ibid., p.b.

62
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below), The AFQT percentiles associated with each
general score fell entirely within one of the five
AFQT mental groups, except for the percentile scores
associated with a general 65 score. Assuming that in-
dividuals with a general 65 are evenly distributed
over the equivalent AFQT percentile scores, half were
in mental Category II and half were in mental Category
111,

The zero-draft model was applied to the applicant
distribution in each of the five mental categories and
to the aggregations of Categories I-IV and I-III1. The
results from the application of the model are contained

in TABLE 12.

TABLE 12
Results of Applying the Zero-Draft Model
to AFQT Mental Categories
(Percentage of total categories I-V in parenthesis)

AFQT Mental Categories

I 11 III IV
Current 866 2877 2547 1187
Applicants (11.8) (38.2) (33.8) (15.7)

Critical Group 211-220 201-210 211-220 191-200

Fercent True
Volunteers 38,1 Ly .8 57.0 77.2




Applicants in
the Absence
of a Draft

Current
Applicants

Critical Group

Percent True
Volunteers

Applicants in
the Absence
of a Draft

TABLE 12 -~ Continued
AFQT Mental Categories
I IX II1I IV

338 1290 1451 917
(8.3) (31.9) (35.9) (22.7)

TABLE 13

Results of Applying the Zerc-Draft Model
to AFQT Mental Categories...

(Continued)

AFQT Mental Categories

I-1IV I-11I
7497 6310
(99.4) (83.7)
201-210 241250
54.0 46,7
4050 2949

42
(1.0)
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As was the case with AQE data, the proportion of %rue
volunteers was inversely related to mental aptitude. In
the lowest mental aptitude group (Category V), position

‘n the lotterv sequence had no significant effect on
applications for enlistment, Regardless of his lottery
nurber, an individual in Category V would be exempt from
the draft because his mental aptitude is below the minimum
for military service in any capacity. Applicants from
this mental category could therefore be expected to be

entirely “true volunteers."

.. Predicted Quantity and Quality of Volunteers in the

Absence of a Draft

The AFQT data presented in TABLE 12 indicates that
applicant quality declines as draft pressure decreases
to zero. The hypothesis that the distribution of gquality
in the present applicant population does r.ot differ from
the distribution expected 1n the absence of a draft cen
be rejected w'th 99,99 confidence, using a chi-square

test, PBasged or the negative relationshiv be.ween mental
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aptitude and percentage of true volunteers observed in
the data, the alcernative hypothesis that apnlicant
quality w)1ll decline in the absence of a draft can be
accepted,

The applicant population meeting minimum men.al
apti tude requirements under present standards will be
Jefined as the applicants in mental Categories 1~I1IT.
In a1l four AQE areas the majority of Category IV in-
dividuals would not be expected to achieve the minimun
AQE scores required for enliatment. Also, during the
past five yerrs Category IV individuals have been recrult-
ed under a separate quota as part of a special DOD prc-
vram.b3 Due to the present unacceptability of much of
the Category IV mental group and the special conditions
influencing thelr enlistment, the groups considered as
eligible for enlistment were restricted to Categories
1-I11,

The percentage of Category I-I1I applicants found

to be true volunteers agreed closely with the estimate

63The prosram, initilally known as "Project 1000,000,"
instructed each of the services to enlist a specified
nurber of Category IV individuals. The program was de-
strned to evaluate the ability of ind*viduals in this
mental catezory to adequately perforr tasks nermally as-
sirned to enlisted members oV the arr -3 foarces,
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nbtained in tne 1968 survey. The survey found that

59 2% of Alr Force first term enlisted personnel would
not have enlisted in the absence of a draft, implyirg
that 41.8% were true volunteers, The zero-draft model
estimates contained in TABLE 13 indicate that 46.7% of
the Category I-III applicants were true volunteers.

Once again, the two figures are not completely comparable
because the survey data examires first term enlistees
vhile the model was applied to applicants., However,
gince the A'r Force probably "oreams" the applicant
group to some degree and since applicant quality has
bzer found to he inversely related to percentage of true
volunteers, the percentage of true volunteers in the
group actuallv enlisted from the applicant population
would be expected to consist of less than 46.7% true
volunteers. The estimated decrease in voluntary enlist-
ments in the absence of a draft is thus compatable with
the estimates derived through the survey method. The
estimated decline is substantially higher than that est-
imated 1n most studies using the observation method, how-
ever. The results obtained here contradicted both the
srall proportional applicant quantity decrease estimated

by Cook and White and the contention that the distribation
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of applicant quality will be unaffected by the eliminat-
jon of draft calls. The findings support the enlistment
quanti ty decreases found in the DOD surveys and the de~
crease in applicant quality in the absence of draft pres-
sure observed by Vitola and Valentine,

Because Air Force manpower requirements are not
homosreneous, the process of determining the Air Force's
ability to meet 1its manpower requirements consists of
comparings, the supply of and the demand for manpower at
each quality level. Even though the number of qualified
applicants for enlistment exceeds requirements, the dis-
tribution of mental aptitude within the eligible appli-
cant aroup may prevent filling some quotas for individuals
with high nental aptitudes, 1n a zero draft e¢nvironment,
TARIE 13 indicates that the eligibl'e population (Categor-
"es I-IIT) will make up 74.3% of the total applicant
sroup, lental aptitudes within the eligible population
will be distributed as follows:

Caterory I Category 1T Categorv 11T
11.0% 41,9% 47 .,1%

If aptitude requirements are reduced to allow all Catecory

JV applicants to enlist, eligible applicants will make up
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99% of the applicant group. The distribution of mental
aptitudes arong eligible applicants will te:

WIPPENY

Category 1 Category II Category III Category 1V
5 32.3 36.3 22.9

By comparing the quality distribution existing in thre appli-
cant population with the Air Force's requirements for man=-
power, the sige of the applicant population necessary to

] fulflll these requirements at all quality levels may be
determined, Having found the areas in which manpower
shortages are expected to ococur, the aptitude quotas which
constraln the slze of the required appliocant population

% can be identified. These in turn serve as the bvasis for
suggesting the nature of additional incentives required

to 111 existing requirements in a zero-draft environment
and as a means of identifying the existing requirements

; most in need of reevaluation, The following chapter

Will determine, the Alr Force's precent manpower require-
ments by mental category and compare these requirements

to the mental aptitude distributions expected if the draft
s reduced to zero. .ne outcome of this comparison will
be the basls for the policy recommendations contained in

the concluding chepter,
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Chapter V - A Comparison of USAF Manpower
Requirements with the Quantity and Qualilty

of Volunteers in the Absence of a Draft

The previous chapter describes the distribution of
mental aptitude within the applicant group expected to
enlist in the absence of a draft. Tn this chapter, the

basis for manpower requirements will be described, current

USAF enlisted ma.power requirements presented, and a
{ comparison made between present requirements and the ex-

pected applicant population 1n the absence of a draft,

A. The Basis for Manpower Quality Requirements

3 John A, Sullivan, in an article dealing with the
mental quality requirements of the armed services, pre=-

sents four arguments used by the services to just'fy the
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need for high quality enlistees:éu

a. Modern mili tary technologyv: The
application of new military tech-
nology hag required more high-
mental group inputs,

b. Cheaper training: Training is
less costly with high-quality
recruits., They learn faster
and experience lower attrition
rates in formal school train-
ing. That is, even if low~-
quality recruits are capable
of assimilating technical
knowledge, the costs of train-
ing them are high.

c. Less disciplinary problems: Re-~
crults with lower mental capabil-
ities are more likely to be in-
volved in serious disciplinary
problems requirirg court-martials,
larger compliments of military
police, and additional administrat-

, ive costs, Hence, by rejecting
the low quality recrults, the
Services can reduce the cost of
maintaining disc‘pline. /

d. Staffing non-commissione’ offi‘er
billets: Lower quality re’rults
are less likely to be elig)Dle
for reenlistment or premcceion.
Therefore, in order to 111 the
advanced pay grade pecsitions the
Services must injecc¢ a larger pro-
portion of higher=quality individ
uals into the ripeline at the re-
cruit level.

o

6L’John A, Sullivan, "Caallitative Requirements of the

Armed Services," in Studies prepared for the President's
Commission on an A)i-Volunteer Force..., p.I1=-2-2,
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Since this paper takss Air Force requirements as
ziven, the validity of tlie above arguments is not a con-
sideration here. Wrat is important to note is that in
each of the four arcas described above, quality increases
are perce . ved as being assoclated elther with increased
effectiveness of decreased cost, Under these conditions,
the armed services would find it to their benefit to max-
imize q..1lity among the individuals they enlist, subject
to the constraint imposed by the supply of applicants,
Thus, Sullivan maintains that the quality "requirements”
of the armed services are used to equilibriate the demand
for and the supply of military manpower at a given mom-
ent in time rather than to meet some minimum limits im-

posed by the nature of the task performed.65

B. Determining USAF Quality Requirements

Sullivan's contention that the armed services use

quali tv requirements to equalize manpower supply and

€5rp1d., p.I-2-16.
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demand 18 similar to Cook and White's "creaming" hypo-
thesis discussed in Chapter II. However, since it implies
that the services always select the best applicants avall-
able at a given time, Cook and White's ¥creaming" process
implies an 1mmediate adjustment to changes in quality and
quantity of applicants available for enlistment. The
adjustment of minimum requirements to reflect changlng
supply and demand as suggested by Sullivan involves a
considerable time lag between the change in supply or
derand and the resulting shift in reguirerents, Chanrges
in requirements therefore occur as the result of chronic
imbalances in supply and demand rather than as the result
of short-term fluctuations, which would produce enlistee
qualitv fluctuations under Cook and White's "creaming"
hyvpothesis,

Interviews with individuals responsible for establish-
inx USAF quality requirements appear to bear out Sullivan'e
hyvothesis that quality requirements are used as a long-
run means of balancing manpower supply with the serviceis
requirements for additional enlistees. The Alr Force
states 1ts manpower requiraements in terms of minimum
AQE area scores required for entry into particular tech-

nical training courses, Since the only way to enter a
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rarticular Air Force occupational area is through tie
technical school for that particular job, technical
school requirements in effect specify the minimum AQE
score required to enter each area. Technical school re-
qui rements are stated in terms of a minimum score in a
particular AQE area (although alternative scores in
other areas are sometimes speeiried).66 To insure that
the distribution of AQE scores held by enlistees matches
the scores required to enter the technical school class
starting during a particular period, the USAF Alr Train-
ing Command informs the USAF Recruiting Service of the
nurber of individuals required at each percentile level
‘n each of the four AQE areas, These requirements are
translated into the recruiting quotas discussed in
Chapter IV,

The distribution of enlistee mental quality scores
required to fill technical school minimums is determined
by the office of the Air Training Command's Director of

Student Personnel. This office also reviews any requests

66Present ninimum AQE scores ("selector AQE's") required
for entry into each USAF technical school course are con-
tained in Alr Force Manual 50-5, USAF Formal School Catalos,
Devartment »~f the Air Force, Julv, 1970, '
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for changes 1n minimum requirements for each technical
school. Since higher mental quality individuals are
easier to train (Sullivan's second point), the director
of each technigal school has a strong incentive to est-
ablish the highest aptitude minimums possible for the
courses under his direction. However, the number of

high quality applicants available to USAF recruiters is
limited., The task of tne Director of Student Personnel

1s essentially to balance the open-ended demand for in-
creases in minimum quality requirements from the technical
schools with the avalilable supply of applicants at each
quality level, When a technical school director submits
a proposed increase in the selector AQE for that technical
school, the Director of Student l'ersonnel discusses the
proposed increase with the USAF Recruiting Service to
determine if the additional higher-quality applicants are
available., If the higher quality applicants are avail-
able, the requested increase in the selector AQE minimpum
is usuallv approved.67

Selector AQE minimums are thus influenced by the

67 Interview, Author with Lt. Col, J.C. Denton (Director
of Airman Students, Alr Training Command), February 23, 1970.
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supply situation which the Alr Force faces at a given
time. "Requirements," s used in this context, do not
refer to the minimum distribution of mental aptitudes
required to perform the Air Force'!s mission but rather
to the distribution of mental aptitudes the Air Force
perceives 1t can attract in the current environment,

Even the distribution of selector AQE's cannot be
taken as the Air Force's true '"requirement" for enlistee
quality, however. Selector AQE's are seen as the minimum
requirement for entry into a technical sehool. To pro-
vide future supervisory personnel, (Sullivan's fourth
point), a distribution of nental aptitudes should be
included in each techniecal school which insures that
each individual possesses the minimum requirement for
entry and some individuals exceed the entry requirement
by a considerable degree. For example, the Air Force
desires that the group entering a school with a general
40 minimum should include s substantial number of individ-
uals with general scores above 40. The only statement
of Alr Force manpower quality requirements encountered
by this author was that the Air Force wishes to maintain

1ts present distribution of mental aptitude within the
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enlistee population.58 Although 1t would be difficult
to defend this as a valid statement of mission require-
ments, it is the only quantifiable statement of require-
ments avallable., This paper will take it as given and
discuss the implications of maintaining this requirement

in the absence of a draft,

C. The Present Distribution of Mental Aptitude Among
Air Force Enlistees

One of the limitations of the lottery method 1s that
i1t can be used only for the portion of the rorce with lot-
tery numbers. The distribution of quality available in
the absence of a draft estimated by this method thus applies
only to one segment of the expected enlistee distribution,
To compare this distribution with requirements, the cor-
responding rortion of the present enlistee population
(which will be taken as the USAF's manpower requirement)

must be defined, The distribution of aptitude for individ-

681b1d.
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uals with lottery numbers within the present enlistee
population can be determined from Vitola and Valentine's
data, If only the first three mental categories are con-
sidered, the percentage distribution 18:69

Category 1 Category II Category III
11.4% b7.3% bi,5%

Including present Category IV enlistments (which are
determined by DOD requirements) as part of the present

population results in the following dlstribution:7°

Category 1 Category 1I Category {II Category 1V
9.5 39.2 34.5 16.7

Since the current dietribution of enlistee mental aptitudes
will be used as a statement of USAF manpower quality re-
quirements, the above two distributions represent the
current best estirate of manpower quality requirements.

Thev can be compared to the distributions of mental aptitude

69Percentages calculated from Vitola and Valentine, p.5.

701bid., p.5.




132,

available in an all-volunteer environment to determine
the Air Force’s abllity to meet its quantity and quality

requirements in the absence of a draft.

D. Comparing Avallable Quantity and Quality to USAF

Requirements

Chapter 1V and earlier sections of this chapter
have established the distribution of mental aptitude
expected to be available to and required by the Air
Force in the absence of a draft., This section will
examine the relationship between available applicants
and requirements and discuss some of the implications
of the results of this comparison.

If the Alr Force chooses to meet all its quality
requirements with Mental Category I-III individuals,
the distribution of avallable and required quality (as
developed in Chapter IV and in the preceding section)

is:
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Category I Category II Category I111
Required 11.4% 47.3% 41,52
Available 11.0% 41.9% 47.1%

where the "availlable" population makes up 76.3% of the
total (Categories I-V) applicant population., As can be
seen by compar:ng these two distributions, the average
quality level required is above the average quality
available in the absence of a draft,

This relationship implies that the Alr Force uust
attract an spplicant population considerably larger than
the size of the g-oup it actually intends to enlist if
it is to fulfill quality requirements at all levels,
™e exact excess of total applicants over total require-
ments can be determined for any mental category J using

the following relationship:

a

er

A/E = (1/eyp)/(1/ay) =

where A

i

nunber of applica..ts necessary to meet require-
ments in category

F = number of enlistees required to fulfill category
J requirements

proportion of total requirement: in category J

o
[
3]
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ey= propertion of eligible applicants in categorv J

p = proportion of total applicant population eligible
for enlistment

For exzample, substituting data for Category I enlistments

into the above equation ylelds:

A/Ey =8) = .11 = 1.36 applicants per enlistee
ejp .11 (.763) needed to fill Category 1

requirement

The ratio nf total appllicants to total enlistees requir-

ed to fulfill quality requirements at each level 1s:

: Applicants/Enlistee

Categorv 1 1.36
Category 11 1.46
Categoryv TIT 1.15

Since Categorv II enlistments require a h'gher applicant/
enlistee ratio thar those in Category 1, some Categorvy II
rean’ rerents would be fllled by Categorv I applicarte if
the applicant pool was large enough to fulfill requirements
at all quality levels,

A rough estimate of the abilitv of the Alr Force to
meet, requirements at all aptitude levels can be made by
corparing the applicant population expected if the draft

had been eliminated ir 1970 with the requirements for
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manpower in an all-volunteer force. Quantity requirements
were based on the estimates of the President's Czmmission
on an All-Volunteer Force. The Commission estimate. that
the proportion of the Air Force enlisted force requiring
replacement each year in an all-volunteer force (turn-over
rate) would be .152.71 Taryet equilibrium enlisted
strengths for the 7 ir Force ranged between 471,200 and
628,200,72 implying equilibrium annual manpower require-
ments of between 71,600 and 95,500 men, with the same pro-
portion of enlistees at each mental aptitude level as
presently exisis in the enlistee nopulation. Approximately
140,000 applications for enlistment were received in 1970
(44,000 additional 1970 applications arrived at the Document
Depository after the sample used in this study was ‘taken),
of which 51.5% were "true voluntecers" (from Chapter III).
The estimated number of applicants who would have applied
for enlistment in 1970 in the absence of draft pressure is
therefore about 70,000 men, with mental aptitudes distributed
as they are expected to be in the absence of a draft.
Manpower requirements were compared with the applicant

population expected in the absence of a draft to determine

71Report of the President's Commission on an All-Voluntee.
Armed Force..., p.185.

72

Ibia., p.1l82.
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1f shortazes exist at anv mental categorv level. The

results of this comparison are contained *n TARLE 14,

TABLE 14

Fercentage Increase in Applicanrts Expected
in the Absence of a Draft in a
Specified Mental Categoryv to
Feet Manvower Requirements in that rental Category
(Categories I-JII)

Fanpower Mental Categories
Requirement

(1000's) T I1 T11
71.6 3R.93% 51.33% 18,124
95.5 B85.91% 101.85% 57.55%

Manpower deficits occur in all mental categories, even
at the lowest force levels considered by the President's
Commission on an All-Volunteer Force., Deficits In Cat-
ezcrries 1 and II are proportionately higher than the
Asfiecits experienced in Mental Catezorv II1I.

One vossikle solution to the above deficits might
te a reduction in the Air Force's qualitv requirements,
Instead nf f1lling all requivrements with individuals in
Caterories I-IIT, the Alr Force might elent to cont'nue
enlistine the same proportion of Cateporv IV enlistees

As 18 presentlv required bv the Department of Defense,
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T™his policy would result in the following distributions

of requirements and avajilable applicants:

Cat, I Cat. II Cat, III Cat., IV

Required 9.5% 39.3% 3, 5%
Available 8.5% 32.3% 36.3%

N N

N e
R

994 of the avallable applicants would be eligible for en-
1li stment using these standards,

Using the methods developed above, the ratio of total
applicants to total requirements necessary to meet the
Alr Force's demand for manpower in each menta’ category

can be determined as:

Total Applicantsz/Total Requiremerts

Category I 1.13
Category 11 1,21
Category III .96
Catezory 1V .74

The increases in each mental category necessary to sus-
tain the force levels described by the President's Commiszsion

on an All-Volunteor Force are contained in TABLE 15,
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TABLE 15

Percentage Increase in Applicants
in a Specified Mental Category
Necessarv to Meet Manpower Requirements
in that Mental Category
(Categories I-IV)
(Negative percentages indicate surplus applicants)

Nanpower Mental Category

Requirements

(1000's) I II III IV
71 06 12."’7% 250?1% ’108% -21‘065%
95.5 sh.02% 67.67% 30.97% . 50%

By lowering quality standards, the Air Force would sub-
stantially reduce the shortages experienced at each qualitv
level in an all-volunteer force., In fact at the lowest
force level considered a surplus of Categorv III and
Category IV applicants would exist wlthout additional
irducements,

In most probable scenarios, however, additional in-
ducements would be necessars to fulfill Air Force man=-
power requirements in the absence of a draft. As can be
seen from TABLE 14 and TABLE 15, the proportional increasas
requ'‘red in Mental Catezories I and I1 are much larger

than the i1.creases required in Mental Categories III and
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IV. This implies that the use of general military pay
raises to eliminate manpower shortages will be efficient
only if the supply of applicants with high mental aptitudes
is much more elastic than the supply of applicants with
low mental aptitudes. Unless this large differenc :n
elasticities exists, pav ralses sufficient to fill re-
quirements in higher mental categorles will produce an
excess supply of applicants with lower mentel aptitudes,
Under these conditions, it would be less costlv to meet
manpower requirements by offering differential incentives
to individuals with high mental aptitudes rather than by

raising milltzry pay for all enlistees,

T s D e e o s Mg
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Chapter VI « Summary and Jonclusion

A. Summarization of Findings

As described in the introductiorn, the basic studvy
ouestion in this paper was subdivided into three sub-
sidiary questions.

The first subsidlary question concerned the relation-
ship between applicant draft lotterv numbers and the quan-
tity and quality of current applicants. A theoretical
model of enlistment behavior was developed as & means of
arriving at an initial hypothesis about the nature of this
relationship. Based on this model, it was hypcthesized
that applicants for enlistrment would decline if the pro-
bability of being drafted was decreased. Since an indiv-
1dual 's probabilitv of being drafted is inverselv related
to his position In the present draft lottery sequence, it
was further hypothesized that more low sequence nurber
individuals would apply for enlistment than individuals

with numbers high in the lottery sequence,
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The data observed in this study confirmed the a priori
expectation that individuals who were high in the order of
call (unlikely to be drafted) enlisted in much smaller
numbers than individuals whe were low in the order of call.

Above a certain point, referred to as the "critical (lottery

number) group" in this study, position in the lottery
sequence had no effect on the number of individuals who
apnlied for enlistment from each lottery number group.
The interpretation placed orn these findings was that if

3 an individual held a lottery number above those assigned
to the "crttical group" he had a percelved probabilityv of
heing draftaed equal tn zero, A hicher position in the
isttery sequence ~nuld cauvse no further decrease in per-
celved probabtlity of being drafted, and therefore caused
no further reductions in the number of individuals apply-
ing from & particular lottery number group.

The identification of a group with a perceived pro-
ability of being drafted equai to zero served as the
hasis for answering the gecond subsidiarv question pres-
ented in the introduction., Since a portion of the indiv-
iduals under the lotterv system are presentlv certain they
vi1l not be drafted, 1t can be assumed that if draft calls

vere reduced to zero the rest of the potential applicant
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popnlation would respond in a similar manner, Based on
this assumption, the applicant population expected in

the absence of a draft can be estimated by multiplying

the number of lottery number groups by the average number
of applicants currently received from groups above the
eritical group in the lottery sequence. Tre applicant
vopulation expected in the absence of a draft can be divid-
ed by the current applicant population to determine the
rercentage of current applicants who would apply for en-
listment if the draft 18 eliminated. Using the 15% random
sample of 1970 applicants considered in this study, it

was estimated that 51.5% of the present applicant vopul=-
ation would have enlisted in the absence of a draft. To
determine the effect of eliminating the draft on applicant
quality (as measured by mental aptitude), the technique
described above was applied to aptitude subgroups within
the sample population, It was found that the percentage
decreagse expected for high aptitude appliicants was about
twice the percentage 2crease expected for individuals

in the lowest mental aptitude category. In almost every
case considered, the percentage decrease in applicants
anticipated in the absence of a draft increased as groups

with higher levels of mental aptitude or education were
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considerel (see TABLES 5-9).

Having detertnined the auantitv and quality of appli-
cants available for Air Force enlistment in the absence
of a draft as required by subsidiary question two, the
Air Force's stated requirements for manpower were deter-
mined and connared to the expected applicant population,
This comparison indicates the Alr Force's ability to muet
1ts manpower quantity and quality requirements if draft
calls are reduced to zero, which provides the response
to the third and final subsidiary question. VManpower
quantity requirements were varied over the range required
to support the force sizes contalned in the BReport of the
Pregsident’s Commission of an All-Volunteer Force. Even
at the lowest force level anticipated by the Commission,
shortages were experienced in the two highest mental apti-
tude categories. At higher force levels, shortages were
found in all categories. In every case, the percentace
ircreases required to fulfill manpower requirements in
the two highest aptl tude categories were at least twice
the ‘ncreases required in lower mental categories., Since
the averaze mental aptitude required was substantiallv
above the average apt) tude available in the absence of

a draft, the ouantity of applicants would have to exceed
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requirements by a considerable amount (48%) to meet re-

quirements at all aptitude levels.

B. Study Limitations

In considering the findings described above, several

limitations existing in the procedure used nust be enumerated.
First, since the method used can only be applied to individuals
with lottery numbers, the study was limited to the portion

of the applicant population with numbers - males who were

over nineteen before the cut cff dates fcr the 1970 and

1971 lottery pools. By comparing the proportion of re-
quirements presently filled by appiicants holding lottery
numbers with the expected applicant populatiocon derived in

this study, it is implicitly assumed that the rest of the

applicant populaticon {females and males under 19) will

Tt

exactly fill the remaining manpower requirements. To the
extent that this assumptior is false, the compariscn made
1 between applicants and requirements is invalid as a state-

ment of the Air Force's over-all ability to meet its

LA o g

requirements. It 1s probable that inclusion of the rest

cf applicant population would reduce both the average

s il T ¢

gquality required by and available to the Air Force.
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A second limitation resulting from the use of lotterv
data stems from the use of 1970 data in this study. This
was the first year of experience under the lottery system
and in many ways (discussed in Appendix A) it was not a
typical example of following years., Since it was a trans-
ition year to the new system, it included all draft-eligible
males ages 19-26 rather than the 19 year old group to be
considered in subsequent years. (Some individuals over
19 will be considered in subsequent years due to the college
deferment program. However, the over-19 group will not
be as large 1n proportion as during the transition vear).
Also, since 1970 was the first year under the new system,
greater uncertainty about the working of the lottery system
probably existed among draft-eligible individuals than
will exist in future vears.

The relationship between lottery numbers and number
of applicants observed in this paper assumes that differ-
ence n applicant response is based solely on different
perceived probablilities of being drafted. It expresses
applicants for enlistment as a function of probabilitv
of being drafted. However, as demonstrated in the dis-
cussion of the theoretical model, other factors such as

relative militarv pay, civilian unemployment rates and
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non-monetary returns from various forms of employment
also 1nf1uenc; enligstment applications. The results
obtained in this study therefore indicate how the 1970
applicant population would have behaved in the absence
of a draft. The conclusions reached regarding the be-
havior of the 1970 population can be used to forecast
future enlistments in the absence of a draft only to
the extent that other factors influencing enlistment
remain unchanged.

Finallv, the conclusions reached regarding the Air
Force's ability to meet 1ts stated requirements are valid
only if these stated requirements really represent the
min!mum manpower quality and quantity necessary to per-
form the Alr Force's mission, Given the conclusion
reached in Chapter V that quality "requirements" are
large'r a function of current supply and demand condi-
tiong, 1t 1s doubtful that the present statement of re-
quirements 18 valid, It has been adopted here only

because no cther alternative statement of manpower

quall ty requirements presently exists.
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C. Policv Implications

T™e policles required to implement an all-volunteer
armed force depend on the size and nature of the manpower
deficit the services would sustain in the absence of a
draft and the responsiveness of potential applicants to
changes in relative military compensatior, This studv
addresses 1tself to the expected deficit in the absence
of a draft. It therefore cannot be used to predict the
amount of additional incentives necessary to meet require-
rents., However, the nature of the deficlts observed does
provide an indication of the type of incentives required,

The deficits experienced at high mental aptitude
levels (as a percentage of the available population) were
substantiallyv higher than the percentage increases needed
to i1l requirements at lower mental aptitude levels.
Unless high aptitude individuals are much more responsive
to ronetary incentives than low aptitude individuals, this
suggests that a pay raise sufficient to meet requirements
at higher aptitude levels will result in an over-supply
at low aptitude levels., Under these cond*tions, differ-

ential incentives which provide more compensation at higsh
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aptitude levels would allow the Alr PForce to fulfill its
manpower requirements more efficiently than through the
use of a general pay raise., Differential incentlves
could take the form of "proficlency pay" for skills re-
quiring mental aptitudes or an enlistment bonus for in-
dividuals rilling high mental aptitude enlistment quotas.

Since the price elasticity of military manpower supply
(the sensitivity of enlistments to changes in militarv
pav) can be objectively measured, most studies of an all=-
volunteer force have focused on pay increases as a means
of attracving sufficient manpower. The basic methodology
adopted by the Gates Commission (as described in Chapter 7)
assunes that manpower deficits will be removed by increas-
ing military pay. In terms of the theoretical model devel-
oped in Chapter II, this implies that M; will be increased
until M,EZ Mr for a group within the population sufficient
to meet quantity and quality requirements of the armed
forces.

However, a considerable body of information exists
which suggests that additional monetary incentives mav
be a highly inefficlient method of attracting and retain-

ing additional manpower in an all-volunteer force. Once

both military and eivilian pay have reached levels suffic-
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ient to provide a comfortable standard of living, non-
monetary factors such as job satisfaction and status begin
to dominate an individual's osreer choice.”’ Instead of
increasing M;, the Alr Porce could attempt to influence
the d;°'s (net non-monetary preference for military as
opposed to civilian employment) held by the potential
enlistee group in such a way that n; was reduced for most
»f the individuals in the group, This would incrsase the
number of enlistment applications avallable at a given
level of military pay, M;j, and reduce the requir ment for
new recruits by improving retention rates for those in-
dividuals already in the Air Foroce.

One step toward ‘noreasing job satisfaction in the
militsry services would be a reduction in the number of
Jobs = both in terms of positions and classifications.
The cost of a unit of labor %0 the military in an all-
volunteer force will probably be at least as high as a
similar unit of labor in the civilian ecénomy. However,

the draft presently allows the millitary to procure man-

73Find1ngs supporting this contention are contained in:
Officer Motivation Study "New View," Vol.I-II, Washington,

D.C.: USAF Director of Studies and Analysis, 1966.
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power at rates substantially telow those existing in the
civilian markst., As a result, many tasks performed by
the military use a far more ;abor-intenslve ocapital~labor
mix than similar tasks in the oivilian economy.”’ As the
military transitions to an all-voluntcer force, it should
therefore begin substituting capitasl for labor in many
areas and using those manpower resources still required
to a more intensive degree.

The result should be a reduction in the number of
individuals required by the military and an expansion of
the breadth of each task performed by those individuals
remaining in the military. In addition to being the most
efficient method of utilizing manpower in an all-volunteer
force, job expansion should result in increased job sat-
isfaction., The deorease in over-all quantity requirements
resulting from this program will also allow the services
to be more selective in enlisting the individuals they
still require., This will produce a smaller, higher quality

7uSee for example: Herman L. Gilster, &nd Lloyd Woodman, Jr.,
An Investigation into the Use of Labor and Capital for Air-
craft Main%en.noe in the Milltary and Commercial Sectors,

TR~69-2., USAF Academy, Colorado: Department of Economics,
USAF Academy, 1969.
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force than would result from continuation of the present
level of inputs.

Since the military will be competing with civilian
emplovers on an equal footing if the draft is eliminated,
mili tarv personnel management policies should hezome more
compatable with the civilian economy, At present, the
military manpower system is largely closed to cross-flows
from the civilian sector at all but the lowest grades n
the system. By allowing individuals who already have
ski118 needed by the military to enter at grades commen-
surate with their abilities, a larger pool of potential
enlistees would be made available for service. In addi-
tion, increased cross-flows into higher grades would in-
crease the flow of new ideas and attitudes into higher
layers of the military management system.

While difficult to quantify, the lmprovements in en-
listments, retention, and manpower productivity resulting
from reductions in the non-monetary costs of military ser-
vice may be greater than improvements resulting from in-
creases in militarv pay, The monetary returns from mil-
ltarv service must be sufficient to meet physical needs,
but they will not fulflll the higher level needs being

felt by more and more individuals in an increasingly
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affluent society.

D. Suggestions for Future Study

Suggestions for future study fall into two major
areas, 'The first area concerns the removal of some of
the 1imi tations discussed in section 3, The second area
for additi mal study involves the application of the tech-
niques developed in this study *o other military supply
problems.

The proportion of the present applicant population
not possessing a lottery number consists primarily of
women and males under 19, Under the lottery system, all
males who would not enlist in the ahsence of a draft have
a stro-g incer.tive to delay enlistment until after threy
have been assigied a lottery number, whnich may effectively
exempt them from induction, Therefore, applicants 18 vears
0ld and younger could be expected to be less sensitive
to elimination of the draft. Likewise, female applicants
would probably b¢ unaffected by elimination of the draft.

A response by these two groups to elimination of the
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draft which differs substantially from the expected te-
ha7ior of the group with lottery rumbers could modify
the conclusions reached in this paper. Since the lottery
method could not be used, a study >f female applicants
or males under 19 would have to use eitrer the observation
method or the survey method. A survey of applicants
wovld be difficult to adainister, and there are several
problems associated witin the use of the observation method
to measure the effects of eliminating the draft, as dis-
cussed in Chapter II. However, these appear to be the
only alternatives presently avallable,

The problems created by the transitional nature of
the 1970 lotterv will not be present in data {rer 1071
and subsequent vesrs, Experience in subsequent vears
also serves as a means of confirmirg the estimates of
the zero-draft population derived from the 1970 pool.
For example, in the 1970 pool the highest number called
was 198, For the 1972 pool, the highest number the Sel-
ective Service Administration expects to call is 150,75
S'*nce the draft could be expected to have a decreased

effect on enlistment decisions in the 1972 pool, the per-

75washington Post (August 6, 1971), p.l.
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centage of "true volunteers® should be higher in 1972
than those found in the 1970 lottery pool. Finally,
studies of experience under the lottery system in later
years will reflect any changee in the other independent
variables affecting applicants for enlistment in the
Alr Poroce,

The requirement for mental aptitude stated by the
Alr Force does not reflect the actual minimums required
to perform the Air Force's mission. At best, aptitude
requirements are used to insure success in technical
school, which may not be a necessary prerequisite to
success on the job. In an environment where high quall ty
enlistees will mean increased recrulting and compensation
~osts for the armed services, requirements for these
individusls must be carefully validated in terms of act-
ual job performance requirements. The trade-off between
quality and recruiting costs, training costs and other
factors which affect the best "mix" of aptitudes in an
all-volunteer environuent should also be examined.

Associated with the need for additional study of the

Alr Faorce's manpower gquality requirements is a re-examination

of the USAF testing progremns used in selecting enliatees.

The Air Force presently claasifies applicants according
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draft which di1ffzrs substantially from the expected be-
havior of the group wilth lottery numbers could modify
the conclusions reached in this paper. Since the lottery
method could not be used, a study of female applicants
or males under 19 would have to use either the observation
method or the survey method., A survey of applicants
wovld be difficult to administer, and there are several
problems associated with the use of the observation method
to reasure the effects of eliminating the draft, as dis-
cussed in Chapter iI. However, these appear to be the
only alternatives presently avalilable.

The problems created by the transitional natnre of
the 1970 lotterv will not be present in data fror 1071
and subsequent vesrs, Experience In subsequent vears
also serves as a means of confirming the estimates of
the zero=-draft population derived from the 1970 pool,.
For example, in the 1970 pool the highest number called
was 195, For the 1972 pool, the highest number the Cel-
ective Service Administration expects to call is 150,75
Since the draft could be expected to have a decreased

effect on enlistment decisions in the 1972 pool, the per-

'5Washington Post (August 6, 1971), p.1.
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centage of "true volunteers® should be higher in 1972
than those found in the 1970 lottery pool., Finally,
studies of experienve under the lottery system in later
years will reflect any changes in the other independent
variables affecting applicants for enlistment in the
Air Force,

The requirement for mental aptltude stated by the
Alr Force does not reflect the actual minimums required
to perform the Air Force's mission., At best, aptitude
requirements are used to insure success in technical
school, which may not be a necessary prerequisite to
success on the job., In an environment where high quality
enlistees will mean increased recruiting and compensation
cos.s for the armed services, requirements for these
individuals must be carefully validated in terms of act-
ual job performance requirements. The trade-off between
quality and recruiting costs, training costs and other
factors which affect the best "mix" of aptitudes in an
all-volunteer environment should also be exzmined.

Associated with the need for additional study of the
Air Force's manpower guality requirements is a re-examination
of the USAF testing programs used in selecting enlistees.

The Air Force presently classiries applicants according
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to their four AQE scores and their APQT score. The high
correlation between all five of these indices suggests
that they measure mostly the same thing. Assuming this
is the case, 1t would be better io select applicants
according to their score on one index. This would reduce
the amount of testing at recrulting detachments and re-
duce the number of regular quotas a recruiter is required
to i1l from 12 (3 percentile quotas in each AQE area) to
3 (3 percentile quotas in the single aptitude selector
index). The AQE could still be used for classification
purposes in basic tralining,

The procedure used in this paper could be applied to
any other group of applicants for enlistment. For example,
in the Alr Foroce ROTC cadets and applicants for entry into
Officer Training School could be examined to determine the
decrease in avplicants for officer training in the absence
of a draft., Since ail applicants for officer training
know their lottery numbers before they apply, the entire
applicant population could be considered. Outside the
military, lottery number distributions cculd be used to
examine the effects ~f perceived probability of being
drafted on civilian employment behavior, Individuals who

were low in the order of call might show a preference for
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particular types of employment different from those sel-
ected by individuals high in the order of call. Also,
employers might show a preference for employees who were
high in the orde. of call. By examining the distribution

of lotterv numbers held by employees in different industries,

both of these areas could be explored.
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Appendix A - Data FPile Development

Since this study will examine lotteryv numbers for
Air Force enlistees, the data used in the study must
meet several criteria. To determine an indivi‘dual's
lottery numbsr, the year, month, and day of birth must
be known, To influence an individual's enlistment dec-
18ion, a lottery number must be assigned before the in-
dividual applied for enlistment, Thus, the date each
individual applied for enlistment must also be known to
determine which individuas had lottery numbers when thev
anplied for enlistment. Finally, the sex of each appli-
cant must be known, since lottery numbers are assigned
only to males,

n addition to information required to determine
lotterv number, the data source must contain a measure
of enlistee quality., "Quality" can be measured by ap-
titude test scores or educational level. However, since
the A'r Force states 1ts quality requirements in terms of

soti tude scores and since the primarv nurpose of this

paper is to compare predicted enlistee qualitv and quantitv
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wi th requlrements, the quellty measure in the data source
nust be compatable with the aptitude measure used in stat-
ing requirements, Air Force requirements are stated in
terrs of Atrmen Qualifying Examination (AQE) scores so the
data source must contain AQE scores, or be convertible to
a comparable apt! tude index,

As stated in Chapter II, existing studies are usually
limited to an examination of the enlistee population,
The conclusions drawn through an examination of this data
may not be valid for the population of applicants for en-
l1istment, especially when the number of applicants consist-
antly exceeds the enlistment quota, The Air Force has
experienced this situation during most of the last decade.
To allow conclusions to be drawn about changes in the aopli-
cant population the data base used in this paper should re-
present the group initially applying for enlistment, recard-
less of whether or not the individuals concerned finally

entered the Alxr Force,




159,

A, Data Base Selection

Since applicant quality data is required to meet the
requirements of this study, the USAF applicant testing
prosram was examined to determine if the necessary inform-
ation 18 svailable. Several different aptitude tests are
used by the Air Force in its testing program, but s-me are
not administered to all applicants.

An individual who is considering A'r Force enlistment
generally makes an initial inquiry through an Air Force
recruiter. To determine if the individual is eligible
to enlist, the recruiter will administer the Airman Qualifve
ing Examination (AQE) to the applicant., The AQE is an
aptitude test battery designed to predict relative abilitv
to complete technical training. Test scores take the form
of vrercentile rankings in each of four areas which in
turn relate to ability in a particular type of Alr Force
job. The scores are normed on the distribution of talent

expected in a wartime mobilization population.76 The per-

76H.L. ladden and W.B, leeznar, Development and Standard-
jzation of Airman Qualifying Examination - 1964, PRI-TH=-65-
14, Lackland AFB, Texas: Personnel Research Laboratory
(August, 1965), p.5. The test is normed against the 1960
12th erade male population,
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centile range is broken into increments of five percent,
c Since the ncore associated with each increment indicates
the perceitage of the population scor'ng below that in-
crement, the highest score on the test is 95 and the low-
est 18 0 (0 is scored as 01 to facllitate use of scores
with data processing equipment).77 Scores are stated in
the form of four different indexes or area scores - mech=-
anical, administrative, general, and electronic, Each
of these four area scores can be used to predict an in-
dividual's abllity to complete trairing in that aree,.
Stnce 1958, the Air Force has used AQE scores to
selectively enlist individuals against AQE ouotas, 7o
enlist against a particular quota, an individual must
possess an AQE area score equal to or above the score
specified by the quota. (The method used to develop
quotas is described in Chapter III). Prior to 1958, the
onlv test used to soreen potential recruits was the Armed

Forces Qualifving Test (AFQT), which ,si21d8 a single in-

—

77Headquarters USAF Recruiting Service. Aptitude Test-
ing in the United States Alr Force. A report based on mat-
erial preparrd by the Personnel Research lLaboratory, Lacklard
¢ AFB, Texas, Wright-Patterson AFB, Ohio: VFeadquarters USAF
Recruiting Service (October, 1962), p.3.
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¢ev of applicant quality. AFQT minimums were established

for each service to insure that manpower quality was dis-

tributed equitably between the services, but 10 testing

for classification purposes was done until basic training.78

At the present time, however, this process has been reversed.

An individual takes the AFQT only if ne attains an accept-

able score or the AQE. To qualify for enlistment, an appli-

cant must qualify for an enlistment quota (a minimum AQE

score specified by the Air Force) and then receive an accept-

able AFQT score (specified by the Department of Defense).??
In addition to the AQE and the AFQT, one other test

is used to measure applicant quality. The Armed Services

Vocational Aptitude Battery (ASVAB) is administered to

hisgh school seniors desiring to take part in the testing

program prior to their graduation. The scores from this

test can be used in place of the four area scores frem

the AQE.8° An individual who has completed tre ASVAB

7%Ibtd., p.17.

791v1d., .17,

R

0y.s., Department of the Air Force, Air Force VMlitary

Personnel Testing System, Air Force Manual 35-8, (December,
1969), p.10-1,
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prior to enlistment may submit his scores to an Air Force
recrulter 1n place of scores on the AQE. These scores
are then entered into his record in place of the AQE srea
scores and he is enlisted against a recruiting quota based
on his ASVAB scores,

The answer sheets for all three tests (AQE,AFQT,ASVAB)
are shipped to the USAF Lucument Depository at Lackland
AFB, Texas after they have been scored. Although identi-
fication information cannot be machine processed, all
answer sheets completed within the last 8-10 years are
available,

The AQE examination was selected for use in this
study both because 1t contained all necessary data
elements and because the population taking this exam-
ination 18 a close approximation of the true applicant
popvlation., T™e ASVAB 1s given to the entire senior
class in many high schools participating in the program,
so wany of the individuals who take the test have no
i1tention of enlisting in the armed forces, Furthermore,
at the pregsent time less than 10% of the nigh school pon-
ulation 1s being tested, with major differences in the

nercentage tested in various geographical regions.81

"lintervtew, Author with CMSgt. T.W. May. Hq USAF Recrul -
ine Service, Randolph AFB, Texas (Mayv 8, 1971),
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The ASVAB i1s thus not a good represeritation of the appli-

Y

cant population or the total high school population., In
the case of AFQT the population has already been screened
using AQE scores, as previously described. Also, birth
L datz 18 not included in the identifying information on
the AFQT. The AQE, however, is taken by all individuals
who initially apply for enlistment. The individuals
taking the AQE therefore represent an unicreened group
interested enough in Alr Porce enlistment to apply at a
recrut ting station.
Although a <ood representation of the applicant pop-
ulation, the AQ% does contain some imperfections., Some
f individuals who take the AQE are merely interested in
finding out what the Air Force will offer them. They are
not truly "applicants" in that th2y would not be willing
to commit themselvec if offered the chance to enlist,
Also, some individuals apply under thelr ASVAB scores and
therefore do not take the AQE at all, 1In both of these

cases, however the group involved is small82 and there

—— —

; '231nce over 75% of the AQE population considered in

F th's paper eventuallv accepted enlistrent in the Alr Force,
* most individuals apparently entered with the intention of
accepting enligtment if it was offered. As was previously
mentioned, the ASVAB is administered to less than 10% of
the present high school graduating class.

Ty
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13 no evidence that suggests it blases the ~roup taking

the AQE as "n estimator of the true applicant population.

B. Sample Design and Selection

Aftar AQE answer sheets are scored and the scores
are recorded for use at each recruiting detachment, the
graded answer sheets are shipped to the USAF Personrel
Document Depository, operated by the USAFF Human Resources
Laboratory at lLackland AFB, Texas. The answer sheets are
boxed at the Depository in the order in which they arrive,
w1 th approximately 3000 answer sheets per box., 3Since
they are boxed in the order in which they are received,
the answer sheets are stored ia rougnly chronological
ord »r,

The data for this paper were coliected during the
first week in December, 1970, At that time, the Deposit-
ory contained 32 hoxes of AQE answe™ sheets that had been
completed eince the firat lottery drawing on December 1,
1949, The most receut answer sheets avallable were from

Ociober, 1970 (there ‘s urcually a siT week d-lay between
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the time an individual takes the AQE and the time the answer
sheets arrive in the Depository). Assuming 3,00C recosds
per box, the subject population was estimated to consist
of 96,300 ‘ndividual answer sheets.

Since identifying information on the forms was not
mach*ne processable, a random sample was drawn from the
population, Fortv-five clusters of ten answer sheets were
drawn at evenly spaced measured intervals from each box
of data, for a totai sample of 14,200 records or 15% of
the total populat?on.s3 Data from the answer sheets were
transcribed on coding forms and then transferred to punch

cards.

C., Data Flle Creation

For each record :n the sample, the following inform-

ation was recorded:

83Using a 15,000 record sample, small subgroups (1% of
the total population) can be estirated + 16% of their true
value with 95% confideace., See Will‘am G, Cochran, Semp-
l;Fg Techniquer. New Vork: John Wiiey and Sons, 19673,
0.1,
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Test Date (Yr-Mo-Dy)

Years of Education

Date of Birth (Yr-No-Dy)

Sex

Future Plan-

AQE Scores (Mschanical, Administrative,
General, and Electronic)

"Future Plans" refers to a block included on the AQE
answer sheet which allows an individuwal to express hi=z

intentions regarding Alr Force enlistment. The responses

SBiaare s oL

obtained here are of doubtful validity, since even uncer-
tain individuals will probably not wish to decrease the

- attention devoted tc their applica«tion. However, the
responses to this 1tem were included in the sample data

as a possible means of further screening "true" applicants
for enlistment. The responses made were coded "1" if
favorable to Air Force enlistment and "0O" if unfavorable

or If the item s left blank.,

The sample card file was first run against an editing
routine which eliminated records containing invalid data
elements. Data elements not faliing within the following
bounds were eliminated:

] Test Date: December 1, 1969 - December 1, 1970
Years of Education: Below 20
Date of Birth: more than 17 ard less thar 28 years

from test date (required for enlist-
ment)

Rabahl o Lol
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Jex: M or F

Flans: 1 or O

AQF., Scores: each score must be 01 or a multiple

of 5, 05-95.

In addition, each dai- was checked for valigity (that is,
errors ]*ke "Februvary 30, 1970%" were detected and eliminated).
The ed't*ne process eliminated 433 records, or sbout 3% of
the sesmple population. The majority of the elimlinated
records were for tests taken prior to December 1, 1969.

The edited card file was then used to create the data
file used in this study. 1In addition to the data contained
in the card file, the data file contains each applicant's
draft lottery sequence number. The programr used to create
the data flle determines whether each individual had been
assigned a lottery number tefore applying for enlistment
and looks up the lottery number for all who did.

Hach individual 's lottery number is based on his
birth date, Vear of birth determines which random sequence
drawing coplies to a particular individual, while the
rorth and day of birth identifies the number in the szquence
aprplying to the individuel.

In addition to providing for randor selectior of

gualtfied resistrants, Public Law 91-124 reduced the per‘ od
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of vulnerabllity to the draft from seven years to one

year.Bu Before the passage of this law, an individual was

vulnerable to the draft from age 18 to age 26, with the

oldest registrants in the pool being selected first. After s

i ts passage, an individual would be considered for induction
only during the calendar year beginning after his nine-
teenth birthday, unless calls big enough to exhaust an
entire vear group became necessary. If this occurs, older
individuals will be drafted. Any person who 1s deferred
durtng his normal year of vulnerablility will be included
tn the year gronp being considered when his deferment ends,
using his original sequence number.

If the system as described above had been implemented
in 1970, a group of individu’ls in their early 20's would
have been skippesd entirely, because they were too young
to be drafted under the "oldest first" system and would
have been too 0ld to be corsidered under the new system.

To ersure these men d‘d not escape exposure, the 1970 ran-
dom sequence included all individuals age 19-26 instead

of onlv the nineteen years 0ld group to be considercd in

hSelective Service Administration, Semi-Annual Report

of the DPirector, July l-December 31, 1969, washington,
D.c.: Governmert Printing Office, 1¢70, p.7.




169.

subsecuent sequence drawlngs.85 The group to be considered
in 1970 was thus not typical of the group to be considered
in later years,

The group considered during 1970 was also affected
by a change in deferment policy. Executive Order 11527,
1ssued April 23, 1970, ended the granting of deferments
for paternity, agriculture, or occupatlon.86 This change
in policy reduced the alternatives to militarv service
available to individuals graduating in June, 1970, espec-
1ally for higher quality individuals who were best able
to compete for exempt employment,

The first lottery numbers were assigned on December
1, 1969 and applied to individuals born between Januarv 1,
1944 and December 31, 1950.87 The first draft calls under

this sequence were made in January, 1970, Individuals

85Se1ective Service Administration, Lottery, a lottery
draft information pamphlet, Washingten, D.C.: Government
Printing Office, 1970, p.l.

86Select1ve Service Administratior, Sem!-Annual ngnrt of
the Director, January 1~ June 30, 122 , washington, L...:
Government Printing Office, 1970, p.7.

87selective Service Admlnistration. Sem! -Anr.ual Rerort of
the Director, July l-December 31, 1969..., p.7.
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with numbers at the beginning of the sequence thus had

a month to decilde between induction and enlistment., The
gsecond lottery sequence, which assigned numbers to perso.s
born in 1951, was drawn on July 1, 1970.88 Since 1ndivia-
ua) 8 with numbers in this sequence would not be drafted
until January, 1971 at the earliest, they hada six months
to seek out an alternative form of service before being
drafted. Even though they were not currently subject to
the draft, the probability of being drafted in the future,
as indicated by their lottery numbers, undoubtedly in-
fluenced their enlistment decisions made after July 1,
1970, Pre-induction physicalc wsre begun for persons

with numbers 1-100 1n the 1971 sequence during August,
1970.89 further 1lncrearing the draft pressure perceived
by this group. This paper assumes that an individual's
lottery number influences his decision to enlist as soon
it is assigned, even though no inductions are being made
from his year group, For this reason, all individuals

who had been assigned numbers before applying for enlist-

ment were included in the sample population considered by

888e1ect1ve Service Administration, Semi-Annual Report of

——

the Director, Julv 1-December 31, 1970. Washington, D.C.:
Government Printing Off‘ce, 1971,p.6.

891b1d., p.6.
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this study.

The sample population haviag lottery numbers was
defined as the group having a lottery number assigned
vefore takinz the AQE. 70 be included in this group, an
individual had to be male and fall into one of the two

following categorics:

Category Blrth Year Test Date After
I 1944-1950 Decewmber 1, 1969
TI 1951 July 1, 1970

Category 1 individuals were assigned numbers (by month

and day of birth) according to the sequence drawn on
December 1, 1969, Categoryv 1T individuals were assigned
rnambers drawn on July 1, 1970, The data file (created

on magnetic tape) taus contained the following data elements
for each of the 13,7737 individuals in the sample:

Test Date (Yr-lo=Dy)
Years of Education
Birth Date (Yr-Mo-Dy)
Jottery Number (if any)
Sex

Future Plans

AQE Scores

. s S0 L e S el St . S g G M po el Mg ara

QOSome data 1tems are blank on a small portion of the
records in the sarple. The sort program used in compil=-
ing the descriptive statistics contained in the next section
igncres blank data {items, The size of the sample population
therefore appears to fluctuate glightly, depending on the
data element on wh'ch the sort 1< run,
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D. Data File Description

A series of sorts were made on various elements of
the data file to determine the characteristics of the
sample as well as to provide a gross check on the validity
nf the data.,

Since the model to be developed in the thlrd
chapter can be used only with individuals who have lottery
sequence numbers, the proportion of individuals in the

sample holding lottery numbers is »f primarv importance.

TABLE Al

Sample Distribution by Sex and Iottery
Number (Entire Sample)

Female 1684
vale 12083
With Numbers 7501
Without Numbers hsgz
13767

If onlv the records for individuals who indicated they are
Interested in Air Force enlistment (Plans Code=1) are con-

sidered. the following distribution results:
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TABLY, A2

Sample Distribution for Individualis
Indicating Desire to Enlist,
by Sex and Lottery Number

Female 1134
Male 8625
With Numbers 5325
Without Numbers 3300
9759
E In both the total sample population and the portion of

the sample population indicating an interest in Air Force
enlistment, individuals with lottery numbers make up
! i about 55% of the total. Therefore, based on their stated
irtentions, there does not appear to be & tendency for
individuals with lottery numbers to have a stronger or
wenker preference for enlistment than the rect of the
sample,

Normaliv, appliecetions for enlistmert veak durins
Jn.e and Julv due Lo the large number of individuals
k leavine school at that time. The sample data was examined

g to determine if a similar pattern was observed.

| D Rl
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The total number of applicants by month follows the expect-
ed pattern, with the exception of the December, 1969 sub-
group, vhich is sienificantly smaller than any other month-
lv total, Since chis portion of the sample was drawn from
the oldest data in the population, 'he sampling process
mav have omitted some of the December, 1969 data during
sample select‘on, This would result in the low monthly
total observed ahove, November, 1970 is also understated
since most answer sheets from that month had nct vet
reached the Depository when the sample was taken,

Another interesting facet of TABLE A3 is the manner
in which the percentage of individuals with lottery numbers
fluctuates over time. Beginning at 63% in Decexn er, 1969,
the persentage of individuals with lottery numrbers declined
during the first half of the year. However, with the end
of the school vear, many individuals lost their educational
deferments and in July the 1971 sequerce was announced.
As a result, the percentage of individuals with lottery
numbers applying for enlistment increased to over 60% and
d'd not fall below 564 for the rest of the perliod observed.
This lncrease agrees with the experience of rany draft
boards in the Selective Service System during this period.

Due to the increase ‘n the group subject tn the lotterv
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because of terminated edncational deferments, and the
risulting inorease in individuals with low lottery num-
bers, some draft boards were sotually calling individuals
with higher seocuence numbers in May, 1970 than they were
calling in December, 19?0.91

The effect of high school and college graduatvior. on
the distribution of years of education in the appliecant
group was also app.rent in the sample data., Because most
high school and college graduates make an enlistment dec-
ision immediately before or soen after graduation, enlist-
ments from individuals in thesa three categories are con-

centrated between the months of April and August.

9lse1ect1ve Service Administration, Semi-Annual Report
of the Director, July 1- December 31, 1970..., p.1.
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Many persons who are still in school initiate applica-
tiong for enlistment durlng April and May, sc¢ the large
increases observed .n these months were for the nost part
aprlicants who wished to enter upon graduation in June,
These individuals do pose a problem in interpreting the
data, however, since some individusls do not count the
vear of school they are vresently completing as a year
of schosl, while others do include the current year as
a vear of education, This problem becomes particularly
important if an estimate of high school or college grad-
uates in the population is desired (that is, applicants
with at least 12 and at least 16 years of education),
This paper attempts to circumvent this problem by aggregat-
ing the 1% and 12 year groups and the 15 and 16 year groups.
If used as measures of high school and college graduates
respectively, these two groups will in fact overstate
the number of graduates in the sample because they do
inciude some individuals who in fact have only 11 or 15
vears ol education,

Examining the distribution of educational levels
within the population reveals a heavy concentration of
individuals with education beyond high school in the

group with lotterv numbers, As previouslvy developed in
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the discussion of the Vitola and Valentine paper, this

18 not surprising due to differences in age, However,
the data does reinforce Vitola and Valentine's contentinn
that the group not assigned lottery numbers 1s of sub-
stantially lower mental quality than the group assigned

lottery numbers.

TABLE A5

Years of Education by Sex and
Lottery Status

Years of Education

Below 11 11-12 13-14 15-16 Over 16
Female N 5 1467 180 15 0
% 3 88.0 10.8 7 ¢
Male with-
out Lottery N 420 3942 177 13 3
N‘\lmber % 9.2 86.6 309 03 01
Male with
Lottery N 308 3911 1946 1180 106
Number % .1 52,5 26,1 15.8 1.4

Total

1667
100

Lss2
100

7451
100
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Aprendix B - Distribution of Lotterv
Numbers within each AQE Mental Aptitude
Subgroup and Educational Subgroup
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