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FOREWORD

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

The author of this report references a G. L. Brunner
study, The Importance of Volunteer Status: An Analysis
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 pu)lished in December 1971.
Therefore, 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
the official position or policies of the
USAF.

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

This study estimates the number of individuals who

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 actuplly were
enlisted. Sex, date of birth, date of enlistment appli-
cation, years of education, and percentile scores on the
Airman Qualifyinq 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 draft 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 current applicants would apply for enlistme-nt 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 santple population was segreqated
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 finish 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
and mental quality of the applicant population expected in
the absence of a draft with the Air Force's stated manpower
quantity End quality izquirements 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 I - 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 Committees have expressed reservations about the

feasibility and leairability of relying solely on volunteers

for military manpower.

Much of the controversy surrounding the all-volunteer

force stems from uncertainty regarding the stze of the

milit&ry manpower deficit in the absence of a draft and

the amount o. additional Incentives necessary to eliminate

this deficit. The prnblem is basically one of determin-

Ing the military manpower supply function. The approach

tD this problem taken, by the Gates Commission, as describ-

ed In Chapter II, was to determine the manpower deficit

In the absenece of a draft without additional incentives

and then to determine tht cost of eliminhting this deficit

using an estim&' ed supply elasticity for military manpower.
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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 requirements of the armed forces and

the supply of manpower are not homogeneous. Third, elthough

detailed information Is available for those individuals

who actually enter military service, it Is difficult to

obtain Information about the group of Individuals whc were

potential candidates for entry into military service re-

gardless of whether or not they actually were enlisted

(that Is, the total supply of available manpower).

1. Effect on Voluntary Enlistment

Yn addition to providing military manpower through

direct inductions, the draft has powerful influence on

the suppy 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 onyv Individ-

uals wh• would not voluntarily join the armed forces In

the absence of a draft will perceive voluntary service

as being a better alternative to being drafte4. Any est-

imate of the number of volunteers available ir the absence

of a draft Y..ast consider the decrease In supply which would

result from losing "draft-induced" volurteers as well as

the loss of the Inductees themselves. This can be aoom-

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.

2. Heterogeneous Supply

A lack of homogeneity in the supply of and the demand

for military manpower also complicated the process of est-

Imation. Individuals possessing d'fferent 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,



enlisted personnel are required by each of thp mi itarv

services to perform tasks ranging from highly skilled

duties to menial jobs requiring no training and little

mental apti tude.

On the supply side, the alternatives to rli tary

service an Individual possesses in the absence of a draft

are largely a function of his education end rental aptitude.

Depending on their alternatives, individuals will react

to the elimination of draft calls in different wa', s and

will require varyi:ng amounts of additional compensation

to induce them to enlist.

Both the supply of and the demand for militarv man-

Dower are thus highly differentiated. Instead of p'erelv

determininF a homogeneous militarv manpower supplv functinl

In the absence of the draft, the supply function in each

differentiated quality subgroup of the population rust be

e.st-rated and compared with wilitary manpower rernVrer.ents

,'or thnt subproup.

3. Tata Avail-billtv

The supolv of military manpower in the abserce of a

draft is a schedule indicating the nximber of Ivdivilua1o
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who will volunteer for serylee at various levels of com-

pensation. This Includes all those who make themselves

available for service, regardless of whether or not they

are actually accepted. Little Information exists concern-

ing the group which actually applies for enlistment,

although detailed data it available for those who are

selected for entry. The selectee group Is not a represent-

ative sample of the applicant population, however, especial-

ly In view of the quality diftferentiation which exists.

The military services will attempt to select the highest

qamlity Inidividuals available, even though they exceed

their mirnmum requirements. The selectee group will there-

fore consist of the highest quality Individuals available

In tihe applicant, population, allowing for the fact that

the selection process Is chronologically and geographically

disjoint. Conclusions concerning the selectee population

and how it would respond to an elimination 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 demonstrate a means of overcnmilnp

,these three above-mentioned areas of difficulty in deter-

mining the number and quality of Air Force enlisted vol-

unteers in the absence of a araft at present compensation

levels. The Air Force enlisted force during the past

decade has depended exclusively on volunteers to reet its

manpower requirements. However, due to a greater availabbl-

Itv of technical training, better living conditions, nrd,

since the beginning of the Viet Nam conflict, greater

personal safety offered by the Air Force arnlsted fn'ce

relative to the Armv, a large proportion of indIviduals

faced with the possibility of being drafted see enlistment

in the Air Force as a better alternative. These "draft-

irotivated" volunteers would not enlist in the absence nf

a draft.

Because tasks performed by the enlIsted force Include

a Isr~e number of highly skilled techrica? specialties

re* UIring high mental aptitudes, downward shifts ir, vol-

uinteer mental qualitv in the absence of a draft could

create serious problems even though the runber of volunteers

meets AtT. Force nre-T.
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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 draft 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 it against highly differentiated aptitude

requirements, and finding a method of determining the

nature of the applicant group.

Some previous studies have ased 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 for reasons otiier 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



1970, all individuals classified 1-A by the Selective

Service System had an equal probability of being drafted.

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

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

ies of being drafted which range from virtual certainty

of being drafted at one extreme to virtual exemption at

the ocher depending on the individual's lottery number.

A revealed preferenice 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 ]1mi'ations, since eighteen-year-oln8 are

not Included in the lottery draft pool and the po~l for

the first year (1970) differs significantly from subseqiient

years due to differing eligibility. The results are also

valid only In the enlistment environment existing In 1970.

However, no special surveys are required 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 enlistments. Air Force quality requirements

are stated in terms of minimum Airman Qualifying Examination

(AQE) scores. The AQE meaqures aptitude in four areas -



meihanical, administrative, general, and electrical.

Each Air Force specialty has a "selector" AQE area and

a mimimuz score in that area w.1i4n a'.z applicants must

meet. For example, security police require 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 saores for each of the four AQE areas. Quality re-

quirements in all four areas can be stated in terms of a

single quality iniex which in turn can be compared with

the distribution, of individual mental aptitude availsble

without a draft to determine i• the number and quality of

volunteers is sufficient to meet Air Force requirements.

Throughout this paper, the distribution of rental aptitudes

or enlistee "quality" stated as a requirement 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 individlals who are not accepted for enl.stments, all

test sh'h t3 are stored In a document depository in San

Antonio, Texas. Due to the difficulty In processing It

and the lack of widespread knowledge of its existence,
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thM' date has never been used in a study of this tvDe.

T'Ihe test answer sh-eets contain birth date. AQE scores.

nn Irdication of whether or not an Individual Is applv-

Inw for Air Force enlistment, sex, years of education,

and the date the test was taken.

Since birth date is included, the lotterv dreft

number ?or eenh applicant can be determined. Data ob-

tained fror these answer sheets can therefore be used as

an Intut to the Treviously-mentioned revealed Dreference

Yncl., which prodicts shifts in the quantity snd qualltv

of qnY1!cqnts for Air Fore enlistrent tn the absenca r•'

A draft ising the present distributiori of lotterv numbers.

Thp speeifle population to be examined In this study cor-

s~st-' of all aoplicants for enliqtment br.twee- Deperher.

196Q - the month in which the initial draft lnttery was

held - Prd Otober. 1970 - the latest nopi-h fo- wlir+ 4ate

is available. The AQO; answer @h4Yets are not rachine por-

ceg.ible P-e approxirntelv 06.000 record- qrP included

I- +e 4),%iet, Dopulation. A random sairpl- w!l1 there-

.fn-P •I rawqr fnr usp in this stndv.
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C. Chapter Outline

The basic study question of whether the quantity and

quality of applicants •for Air Force enlistment without

the draft will meet Air Force requirements can be sub-

divided Into three subsidiary questions. First, what Is

the nature of the relationship between the lottery numbers

of applicants and quanti'Zy and quality of applicants?

Second, how can the etfect of draft elimination on appli-

cant quantity and quality be measured? Third, will t1'e

applicants available without 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 Is worthwhile to discuss the advantages and disadvantages

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 Air Force

enlistment serves as the basis for predicting the effects
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of elimirting 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 pool of available manpower, any

variation in number of applicants can be attributed to

a different perceived probability of being drafted. The

primary relationship to be examined is the functional

relationship between the number of applicants (QA) and

the applicants' lottery number (L) where,.

QA = f(L)

This relationship will be examined for the :.ample population

and for subgroups within the population. The nature of

the relationship is Initially hypothesized to assume the

following form:

Number
of

Applicants
-N

I Lot tery Numbers

365

'The attractiveness of military service depends on
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alternative oppoz'tunities in civilian life. A second

hypothesis, to be examined in Chapter Four, Is that In-

dividuals hav~ng 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

low aptitudes and limited educations:

dQA

d = g (E,a), where D= draft call, E= educational
dD a= aptitude level

Ae relationships djveloped between number of appli-

cants and lottery number, educationaY level, and aptitude

will be used to create a model that will simulate the

effect of decreasing draft calls on the qaantity and

quality of applicants for enlistment. Beginning with

the relationship between lotte:,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 distribution

of applica•t quality.

For a given aptitude group, decreasing draft calls



can be simulated by determining the 1- tery, number of

the group which firat shows the effects of draft pressure

(N1 ):

Number
of C

Applicants

ýD 3 1AD2 D,

\ \ \
A \\B

0 ________ Lottery Numbers
N 3 N2 N1 3 6 of Applicants

As draft calls decrease from r1 to D2 to D3 P tne applicant

population decreases because individuals witi' lottery numbers

Jn the middle of the range perceive a decrear•e in their

probability of being drafted and apply for enlistment a,

lower rates. The point at •ihloh Individuals perceive them-

selves as having a zero probability of being drafted shifts

from N1 to N3 . However, until the d~aft is entirely el-

iminated, those Individuals with ;,ie lowest lottery numbers

are faced with an absolute certainty of being drafted.

In a zero-draft situation, the number of applicants

from this subgrou. would be estimated as the area under

line AB. That is, all individuals would behave like those
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S, currently have lott _y numbers high enough to insure

that they will not be drafted (above N1 ). By 3tmulating

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 ilstribution of aptitudes within the group, the

ability of the Air Force to meet Its enlisted manpower

qaantity end quality reeuirements in the absence of a

draft and any change in incentives can be determined.

Using the results of previous quality research, the pre-

dicted applicant quality distribution available In the

absence of a draft will be restated in terms of a single

quality index. Air Fnroe quality requirements can like-

wise be stated in terms of, the same index. Chapter Five

will compete these two distributions as a means of deter-

mining the size of the manpower supply deficit without

draft. it will also indicate the aptitude requirement

areas which cannot be fulfilled vh'tn calls fall to zero.

This provides Informatioa useful In determining the char-

acter of enlistment Incentive programs or areas where

aptitude requirement reductions through the use of in-
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t.,-sified training and job simplification pr',grawrs should

be considered. These and other ImplIcations of the study

will be Presented in tho sixth and final 'chapter.

The dot3 colloction and data file creation process

wi1l be diseussed in Appendix A. Unlike previous studies,

this namer will- use arplicant data :cither than Inforration

on Irdivlduals accepted for enlistment. By utilizing AQF

examination sheets, a direct measure of enlistment appll-

carts car be obtained. This section will Also deseribe

the Air Force's aDtitude measures that will be ut.lizpd

in this pape-.

Tho approaeh taken in this studv does have limitations.

As previouslv strted. it is limited to applleants rineteen

and older because It examines only those with lotterv draft

rumbers. Also, a larae portion of the individuals examin-

ed are fror the 1970 pool, which was the transition vpar

fo- the lottery system and in many wavy not a tvplpql aroin.

ITho studir takes Air Force aptitude requiremerts a• given a d

a-vUnes thst th, maranower allocation pvoress in the AIr

Force naepn• h-s optimal efficiencv. Pindinrs will rorair

-alei on'- If erlistirent incentives an@ other faoton-s In-

LllponL VIP 1070 ,Yllistment LrouL rLrnir irearsLd.
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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, It reflects the heterogeneous nature of th.e supply

of and the demand for manpower In the Air Force enlisted

force. Finally, It examines applicants for enlist;ment

rather than the group being accepted under present condit-

ions. In all of these areas, it represents an orlg:nal

approach to the problem of determining the quantity and

quality of manpower available to the military in the absence

of a draft.

L
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Chapter II - 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-

sists of studies which examine the desirability of an all-

volunteer force as a national policy. Eiost of these studies

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 policy.

The emphasis 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, a determination of the problems faced by the military

services in the absence of a draft.

These problems had been considered in studies of the

desirability of an all-volunteer force, since their magnitude

and the cost of alleviating them were definitely factors

bea•ring or the desirability of an all-volunteer force.

However, the problems and their solutions were not treated

in detail and usually were approached frnm the s tandpo&nt
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of national manpower policy. The second group of studi es

takes the implementation of an all-volunteer force as

given, with primary emphasis being placed on the manpower

problems of the individual services and the specific
1

policies required for their solution.

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 military manpower needs in the absence

of 9 draft, 2) findIng the number of IndividuA.ls who would

be attracted to the military in the absence of s draft

under current levels of incentives, and 3) ',stimating the

type and magnitude of the relationship between ml] Itary

pay (relative to civilian income) and initial enlistments

iThe best bibliographical source covering both of these
categories Is G.L. Brunner and A.A. Cook, Jr. PublIshed
Research Concernlnw F1ili tary Enlistment and a Volunteer
M~litar•, WN-.17293-PR. Santa ?:onlca: I'ne Rand Corporation,
1971. YaJor articles in category one are: Walter Y. 01,
"The Economic Cost of the Draft," The American Economic
Review, LVII, No.2 (N':ay, 1967), p.3O- 6 2; and A.C. Fisher,
"The Cost of the Draft and the Cost of Ending the Draft,"
American Economic Review, LIX, No.3 (June, 1969), 237-254.
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and re-enlistments. 2 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

assumed to remain unchanged. The primary emphasis will

be placed on obtaining an answer to the second problem

posed by Gilman - estimating the quantity (and qualtly)

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

additional Incentives necessary to match supply with re-

qul rements.

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

2 Harr.v J. Gilman, "The Supply of Volunteers to the Military
Services," in Studies Prepared for the President's Commission
on an All-VoluneEer Armed Force, Washington, D.C.: Govern-
mient Printing Office (November, 1970), p.TI-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. Theoretical Basis for Military Enlistment

The usual theoretical treatment of military enlist-

ment found In the literature makes use of the standard

economic modc. of occupational oholoe. 3 Military enlist-

ment !a 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 posit.ve or negative non-

3 A development of the theoretical model described here can
be found in: Stuart H. Altman, "Earnikgs, Unemployment, and
the Supply of Enlisted Volunteers," Journal of Human Resources,
Vol. IV* No.1 (Winter, 1969), P.210i'Alan E. Fe-_HTer n=luenoe
of Pa and rat Policies on A-ry Enlistments: A Time-Series

An is. ArIiingto-n-. Vrgini-aYs-noiis or M ee Ai9;T~nTs,
197I4,P3 and Alvin A. Cook, Jr., 2.e u of F Force
Volunteers, RM-6 61-PR. Santa Monica; The Rand Corporation
(September, 1970), p.IT-4-2j and Anthorj 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 tnrough the rest of this section is from
Pechter.
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zonetary or "psychic" income. An individual Is assumed

to be able to state his non-moastary 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 benefiti inolude Incresued restrictions on per-

sonal conduct, inLbIlity to control work assignment or

location, possible personal risk resulting from combat,

and commitment for the term of enlistment. 7he monetary

benefits of military service are thus positive for all

individuals while non-monetary benefLts may be positive

or negative depending on an Individual's personal prefer-

ences, *s they are for other Job opportunities.

In a situation where there Is no 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, Nj, that would make the sum

of the pecuniary and non-pecuniary benefits from ohoosing

enlistment activity Just equal to the sum of the pecuniary
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and non-peounia-ry benefits of choosing nonanlistment act-

ivity."4 Thus if the actual military wage (Mi) offered

exceeded M*, the individual would enlist. If not, he would

not enlist. N? can also be stated in terms of -he moetary

value of an individual's next boat alternative to military

service$ CIS

M, n (1-di)ci (1)

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

for military service. A negative di indicates that an

individual perceives the non-monetary benefits of altez-

native employment to be higher than the non-monetary benefits

of military service. In this case, Mi would have to exceed

Ci to induce enlistment. In the absence of a draft, reser-

vation military wage is therefore seen as dependent on an

individual's not taste for military service (dj).

Given the distribution of Ci's and d.'s within the

population of potential enlistees, it is possible to con-

struct the distribution of military reservation wages withiD

the military. (fig.1) At any given level of military pay,

IFechter, p.4.



24.

Vt 1 *z

0
U, _3

0 o3
z 'o, C6

P 4 .
x en m .

0L. wri4Cl 0

~ .'d M

S310011 JOOX B3t, N--

C6

4-- 0

LLu



25.

No. the number of Individuals who would enlist is equal

to the shaded area to the left of 4 (that Is, all Individ-

uals for whom Moý_ 4). The oulmulative frequenoy distri-

bution derived from this distribution in the enlistment

supply schedule shown in figure 1. This socedule shows

the number of enlistments thit would take place at a given

level of military payg all other things being held oonstant.

The supply function may be defined as:

N = g(,CdP (2)

where N - number of enlistees
X = monetary return from military service
C a monetary return from non-military activity
d - net non-monetary benefit derived from

military service
P a population of potential enlistees

An Increase in any of the above Independent variables,

e7iept C, can be expected to increase N. An Increase in

c.vlian monetary Income (C) will decrease enlistment rates.

The above equation In the traditional model of ocoupat-

tonal choice as It would be applied to representation of

an enlistment supply function in a world in which there

is no draft. The existence of the draft, however, modif-

les the situation faced by the rational Individual assumed

in this model and requires that the model be modified to

reflect the ananged situation. In an environment where
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the draft exists, an Individual choosing not tb enter

the military is faced wbth some probability of being

drafted. It is possible to follow a civilian pursuit

which provides exemption from the draft, but recent

changes in exemption policy have made this alternative

largely unworkable. 5 For the purposes of this model, All,

potential enlistees are assumed to be available for Induct-

On.

Fechter identifies two ways In which the presence

of the draft affects an individual's monetary returns.

"First, if the potential enlistee is Inducted, then, over

the period of induction, Cj - Mi. Second, the potential

enlistee Is not certain that he will be Inducted.. 6 Each

individual perceives a probability of being drafted, P,.

In the presence of a draft, the expected monetary benefit

5A detailed, although currently outdated, examination
of the enlistment decision is contained in; David F. Bradford,
"A Model of the fnl'itment Decision Under Draft Uncertainty,"

SJurnal of Economics, LXXXII, No.4 (November,1968),
621 b~t5 Bradford examires the optimal strategy for the
utility-maximizing individual under the old draft system.
The lottery system, tho elimination of occupational defer-
ments, and the deletion of the policy rsquii•ing local boards
to take the "oldest first" have diminished the relevance
of most of his findings.

6 Fechter, p.7.
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resulting from the dectelon not to enlist Is the sun of

the expected monetary returns from military service in

the event the Individual Is drafted (P1 Mj) and the expected

monetary returns from civillan employment [(1-pi)C,*j I

c, a pIMI + (I-pO~c' (3•)

Ci 4 the expected monetary return from civilian employ-

ment given that the Individual Is not drafted. The final

form of the supply function described in (2) thus becomes:

E = e(M.C~p,dP) (4)

Like the other previously-mentioned theoretical models

of draft-motivated enlistments, Feohter's model does not

adequately explain the effect of changing draft pressure

on enlistments. The deficiency of the model can best be

illustrated by substituting (3) into (1) yielding:

M= = (.-dj) iM.+(1-Pi)c (5)

As the probability of being drafted approaches certainty,

the expected monetary berefits of not enlisting approach
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the monetary binefits of en]'Astment, MI. Similarly, the

non-monetary benefits of not enlisting approach tho non-

monetary benefits of enlistment, implying that di goes to

zero&

As p1i-i, C1 = piMi+(1-pi)Ci.-.*MI and di-1O.

Then, since Mf a (1-di)CI, as pl-il, Mr-1PoMj

For any individual, the decision to enlist is based on

the current level of military pay, Mi, and his reservation

wage, Mr. If Mi > M, he will enlist. Otherwise, he will

not. If a change in probability of being drafted is to

affect the suppl.y of enlistments as hypothesized, the dir-

ection or the inequity between Mi and must change as

pi changes for some potential ez,.iLtees.

However, as indicated above, Mi approaches Mj as a

:imit for each individual an p approaches one, so it, 1

is above M1 at any value of Pi (O pi< 1), it will be

above Mi for all values. Likewise, if M1 is below Mi at

any value of pi, it will be below Mt for all values of

Pie A charge in p1 tnerefore cannot reverse the direction

of the inequity Mi > M, or Mj< Mig, which implies that in

Fechter's model the probability of being drafted, Pi, has
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rno effect on the number of Indivi dual. who will enlist.

The model thus falls to Illustr&te any relatiogixhip between

draft presiure and ealistment rates. 7

This result fo?.lows logically from Feohter's assump-

tions, and the assumptions of those who have constructed

similar models. "Military service" Is seen as a homeogeneous

state, with equal monetary and non-monetary benefits result-

Ing frox enlistment and induction. Under these conditions,

a rational individual who chooses not to enlist In the

absence of a draft (Mi >I1) would choose not. to enlist

so long as there was the slightest chance of escaping in-

duption. (M > M1i. for 0< Pl< 1). If induction was a

certainty, the Individual would be IrAifferent between

induction or enlistment (M* a Mi, for P1 a 1).

Assuming that only enlisted service is considered,

monetary benefits, ML. are equal x'or both enlistees or

Inductees. However, as deacribed In Chapter I, enlistees

receive additional non-monetary benefits in the form of

training, Improved living conditions, and decreased combat

"7Fechter recognizes this difficulty with his model (and
attempts to correct it by hypothesizing that di will in-
crease as pi Increases). While this will correct the model's
deficiency, It Is difficult to see why an increase In PI
will produce an increase in the "net taste" for military
service.
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risk. An individial who decides not to enlist thus in-

curs an opportunity cost In the form of decreased non-

monetary benefits If he is Inducted. Using the notation-

al system previously adopted, this opportunity cost can

be expressed as pieity, where ei ian index of the In-

dividual's net preference for enlistee status over inductee

status in terw.aq of military benefits. A positive 01 In-

dicates that the non-monetary benefits of enlistment are

perceived as exceeding the non-monetary benefits of induct-

ion. opportunity cost (elM) Is multiplied by p, because

the cost is incurrod only If the individual is Inducted.

Including the opportunity cost of non-enlistment in

equation (3) results in:

c I p.IEM+(1-pi)CI-_Plee1Mi

a pi(i-ei)Mi+(1-pi)Co (6)

substituting (6) Into (1) yields:

MI = (1-d 1 ) [PI(1-ei)M 1 .(1-Po)c1] (7)

For this equation as pi-*i, Mj--(1-ei)Mi; when pia1 anW

e1 >0, M1 I >1I. This implies that all potential enlistees
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with a net non-monetary preferenoe for enlistment over

induction will choose to enlist at some level of p1 less

than one. It also Implies that as p1 Increases, an Individ-

ual's civilian alternatives (C;) become less important in

shapin• his enlistment decision, while his net non-monetary

preference for enlistment over Induction (e9) plays a larger

role. The model thus appears to explain the effect of

changes In p1 on enlistments. The supply function result-

Ing from this equation is:

E = g(KC.p,d.P)

where the nature of the hypothesized relationship between

E and each independent variable Is as follows:

>0 >
aE EEF.

-->O > 0 >O

In the studies to bi ezamined In the remaining sections

of this paper, three different approaches to the estimation

of E when p is reduced to zero are oonsiderect. The next

section will consider studies using multiple regression
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analysis to estimate the sensitivity of enlistment rates

to changes in the Independent variables described 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 be to determine the currently est-

imated quantity and quality of enlistees in the absence

of a draft, to compare these estimates with the a priori

expectations resulting from the theoretical model develop-

ed In 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 Air Force enlistments.

B. Studies Based on Observations of Enlistment Behavior

The effects of draft pressure, military 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 enlistments. Multiple regression of either time

series or cross sectional data can be used to est).mate

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 milltary manpower roquire-

mentso 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) problems posed by Gilman,

in his approach to estimating the cost of an all-volunteer

force, as described in the Introduction to this chapter.

This type of study, mince 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 associated with a percentage change
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in the independent variable. These elasticities can then

be used to project the results of pblioy actions such as

reducing the draft to zero or Increasing military pay.

Since the observation method provides Information

about both draft pressure and the effects of pay Increases,

4t has been undortaken by many of the indiViduals 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 maiW of them, an exhaustive examination

of each study will not be attempted, Primary attention

will be given to the estimating equation adopted in each

study as compared to the theoretical model of enlistment

behavior previously developed and to the results produced

by the study, particularly if they Include an estimate

of enlistees available without a draft. The advantages

and limitations of each study will also be noted and a

general critique of the observation method as a means of

measuring the effect of draft pressure on enlistments

will be given at the end of the section.

Studies of this type can be classified into two

major subcategories - those using time-series data and

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

series data will be examined, since cross-sectional data
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is not adaptable to investigating the effect of draft

pressure on enlistments.
8

1. Altman and Pechter

The simplest estisating equation used with time-series

data appears In Altman and Fechter. 9 Rather ohan estimating

8Cross-sectional data has not been used to examine the
effect of draft pressure on enlistments because variations
in draft pressure on population sub-groups at a given moment
oannot be measured. Before the lottery was instituted, the
Selective Service System attempted to randomly select in-
ductees from the pool of available 1-A's. At the present
time, the onir characteristic which can be used to measure
individual'differences in probability of being drafted is
the individual's lottery draft number. Studies using cross-
sectional data have all ueed survey data to estimate the
decrease in enlistments rerslting from draft elimination.
Cross-sectional data was used only to estimate the sensitiv-
ity of enlistments to differences in un~mployment rate,
relative military pay and other independent variables which
did not include probability of being drafted. Studies
using cross-sectional data include: Walter Y. 01, o. _t.,
Stuart H. Altman, "Earnings...." OP.* cit., and BurtoraC. Gray,
"Supply of First Term Mili1tary Ends tees: A Cross-Section
Analysis," in Studies Prepared for the President's Commission
on an All-Volunteer Forc__e..., pp.I-- - 1-2-.

9 Stuart H. Altman and Vl~n E. Pechter, "The Su~pply of
Military Personnel in 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

estlmste of enlistments In the 1970-75 time pertod assum-

Ing, a low level of' draft calls and various levels of civil-

ian unemnlovment. They then multiply this estimate by

tl'e percentage of individuals they estimate would have

enlisted in the absence of a draft (from the 1964 Depart-

mpnt of Defense Survey discussed in the following section)

tn obtain the estimated enlistments for the 1970-75 period

in the absence of a draft.

Sincop all factors influencing enlistments are assumed

to rernain unchanped aside from draft pressure and unemploy-

ment level, Altman and Fechter's estimatinp, equation assures

n relptively simple form1 0

E - .03018 + .35670U** + .02007DR* - .013411DT
p (.07696) (.00865) (.00703)

..0iO24sr + * o02107su - .00517F
(.00522) (.W00620) (.00588)

Numbers in parentheses indicate standard error values.
** Sinnif~cant at .01 level; *Significant at .05 level

where, E = quarterly Army Mental Group I-III enlistrents
P �dviderl by the 18-19 year old male ponulatior

10 T bid., p.20.

I
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U 1 the 18-19 year old male unemployment rate

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

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

Spa a spring ieasonal dummy variable

Su- a summer seasonal dummy variable

F = a fall seasonal dummy variable

Using quarterly datL from July, 19,6 - June, 1965,

Altman and Feohter developed bil's which supported the

following oon6ln~bons:

(1) Aeriods of relatively high
civilian employmat tended to
produce greater tkan average
numbers of volunteers; (2) per.
iods of relatively high "draft
pressure" (increased world ten-
sions) also produced hither than
average levels of volunteers,
while periods of low "draft
pressure" produced less than
average enlistments; (3) en-
listments were above average in
the quearter Just following
high school graduation and
below a 1 trage In the fall and
spring.

lIbid., p.20.
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In terms of the variables Introduced In the theoretical

model (eq.7), variations in unemployment corresponds to

changes In expected Income (c1), phanges In draft pressure

or changes in probability of 'jeing drafted (p,) and season-

al variations can be explained in terms of variations

In the group available 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. 1 2 Unlike Altman and Fechter, Fisher est-

imates the enlistment rate (A&F's E/P) without a draft

directly from the coefficients derived from regression

of time series data. The functional relationship hypo-

thesized by Fisher is basically the same an In the theoret-

1 2 A.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 Introduced In thM 1st

section. Fisher's "reserve wage" (Nt) in the presence of

a draft in expressed in the same manner as Fechter's. 1 3

M (1d [PM +(1-P~cl]
-i•L PI MI IP

to I

Fisher's C; = (-U)Ci where C1.is the expected civilian

wage if employed and U Is the unemployment rate. Fisher's

estimating equation thus becomes:

E/P =g(M,C'' ,Up)

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 probability of being drafted (or level of "drsft pres-

sure" as Altman and Fechter refer to it) as total accessiong

ner the population r'W potential enllste6s rather than

Ivnductions over potential enlistee population. Fisher

uses total accessions rather than inductions alone

1 3 This result Pnn be obtained by subst'tuting Fisher's
expented civilian wage with a draft (A.C. Fisher. "The
Cost of the Draft..., p.245) into his expresslon for the
equivalent mliitary wage (A.C. Fisher, "The Cost of the
Draft..., p.241.
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because of the complex inter-relationship between induo-

tions and enlistments. A high level of inductions In-

creases the probability of being drafted and thu., accord-

Ing to the theoretical macel, Induces additional Individ-

uals to enlist. However, since the level of Inductions

is the difference between the military's requirement for

manpower and voluntary enlistments, a rise In enlistments

will reduce the level of inductions necessary to meet re-

qiirements. If enlistments Increase over time due to Im-

provements In military pay or conditions of service, the

result will be a lower induction rate and decreased "draft

pressure." ;'.uas, enlistments could be spaciously negative-

ly relatee to Inductions ... Any coefficient obtained

to measure the relationship between inductions and enlist-

ments is likely then to be an underestimate of that relat-

ionship.,,14

7he interrelationship existing between inductions

and enlistments is a major problem that must be overcome

in any study which attempts to determine the effect of

draft pressure on enlistments. Fisher's study Is thi only

one examined which reoognizes this problem and has attempted

14 A.C. Fisher, "The Cos of the Draft..., p.245.
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overcome it. However, his substitution of total enlist-

meLts for Inductions as a measure of draft pressure is

not wholely satisfactory, in that he measures It solely

in terms of probability of having to enter aervice. In

the theoretical model, "draft pressure- Is measured by

the term pieIMi (the opportunity cost of chposing not to

enlist). While changes in. pi can produce changes In

draft pressure, factors which influence el, the net pre-

ference for enlistment over Induction, also can produce

changes in draft pressure and the resulting fluctuations

in the enlistment rate. The study by Fechter, rluich will

be considered next, does include a measure of ei.

Fisher determines the enlistments available in a

zero-draft environment under present conditions by deter-

mining the enlistment rate (E/P) projected by his model

if all accessions were received through voluntary en-

listment. Quarterly data for FY 1958-65 were used. He

then determines the en.listment 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 draft. 1 5

1 5 Ibid.9 p.250.
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3. Fechter

The estimating equation developed by Feohter In his

study of Army enlistments is the most complex relation-

ship examined. Fechter's estimating equation Is:16

et a a0 + alRt + a2RHPt + a3 DPt + a4CASt + amD-BERLt

+ a 6D-CUBA + a7 D-IIt + a8D-IIIt + a9 D-IVt + Ut

where et = enlistment rate of white males in Mental Groups
I-III

Rt a Military pay divided by civilian pay

E~t = employment rate, white males, 16-19 years old

DPt = induction rate (induct,.aes divided by male pop-
ulation, age 17-24)

CASt = number of casualties in Southeast Asia

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

D-CUBAt = dummy variable signifying the period of
the Cuban missile crisis

D-lit, D-IIIt, D-IVt * dummy variables for the
second, third and fourth
quarter of the calendar year

Ut= error term

16Alan E. Feohter, Influence of Pay..., p.9.
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The ai's are determined by regression of quarterly data

for calendar 1958 through 1968. Fechter develops several

alternAtive models based on varied assumptions about the

time it takes for a change in an independent variable to

an•4fect enlistments, the existence of an "income effet-"

from offsetting raises in military and civilian pay, and

the existence of interaction between independent variables

(the latter being used primarily to test the stability

of the ails). His empirical results are thus too volumnous

for presentation here.

Viewed from the standpoint of t'ie 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. 1 7 Aa casualties inorease, di

and M4 could both be expected to increase. Based on

Fechter's model, an increase in casualties should decrease

enlistments. Under the alternative theoretical model,

(eq.7), di would also increase. Howeve-, dince draftees

are more likely to be assigned to sj" ,rms, increased

combat casualties could be expected to int-ease el, the

net preference for ei,listment over Indu2i-n. Thus, under

171bid., p.10.
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eq.? the effects of increased casualties could have a

positive or negative effect on enlistments, d6pending

on the relative size of Ae and Ld. Feehter 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 enlistments with respect to changes

In induction rates proved to be extremely unstable in

Fcchcer'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. 1 9 Fechter notes that the effect of induction

rate on enlistments is "unusually small." 2 0 As indicated

Ibid., p.2?.

191bid., p.38.
20Ibid., p•38.

t
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In the discussion of the Fisher article, uaing the In-

duction rate as a measure of draft pressure will probabl7

result 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 final 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-

text of this paper because they examine Air Force enlist-

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, considers the more

general problem of estimating the supply of volunteers

In the absence of a draft. 2 1 The second study, by Cook

and White, is specifically concerned with the quality of

2 1AlvIn A. Cook, Jr., The Supply..., p.l.
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volunteers available without a draft. 2 2

The basic model used in both of these studies begins

with the basic model used by Fechter for enlistments in

the absence of a draft. Onoe again, Pechter's notation

is used. Enlistment will take place when the military

wage (Fi1) exceeds the military reserve wage ii)23

Mi ŽM*, where

= (i.di)Ci (1)

As the military wage increases In relation to the civil-

ian wage, individuals with larger di's will be induced

to enlist. The result is that at each level of M/C, a

specific number of individuals will apply for Air Force

enlistment. The locus of these points Is the Air Force's

supply curve.

In the case of the Army examined by Fechter, enlist-

ments must be supplemented by inductees to fulfill manpower

requirements. The number of enlistees thus alvays equals

2 2 Alvin A. Cook, Jr., and John P. White, Estimating the
Rult of Air Force Volunteers, Rm-068-pR. Santa Monica:
The Rand Corporation (September, 1970).

2 3 Alvin A. Cook, Jr., The Supply..., P.7.



the number of qualified applicants for enlistment. How-

ever, the Air 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 Air Foroe's manpower require-

ments, which are determined by strength and budgetary

authorizations.

The model used by Cook, and Cook and White. assumes

that the Air Force equalizes applicant supply with Its

requirements by selecting the Individuals with higher

aptitudes from the applicant group. The distribution of

applicant quality, as measured by percentile score on the

Armed Forces Qualifying Test (AFQT), is given the distribution

f(q). Only Individuals with a percentile score above 24

are acceptable for enlistment, so Cook and White rmpresent

the total number of qualified applicants for enlistment

as:24

y = (q)e.q

24 Ibid., p.9.

•+'•l•"•+i+'•• •' ...... 'i' ' ... ' .... +•+'-'--> -_,i_-_,, _ _-__-'__- "-__-__.___,__,__ __,__
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If Y exceeds the Air Force's manpower requirements (RI),

the Air Force will select the best R applicants avail-

able. The lowest percentile score actually accepted

becomes qo, where:

100
RJ

f(q)dq
Sqo

The relationship between q and the cut-off point (24th

percentile) for the population is illustrated In fig. 2.

Number of
Volunteers

f(q)

I I FQ

2 AFQT Percentile

100 Score

Fig. 2. Distribution of Volunteers by Quality
from Alvin A. Cook, Jr.. The Supply..., p.9.
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The quality dictribution, f(q), is assumed to shift

upward or down with changes in relative military pay (E),

unemployment (1,1, and draft pressure (D). The effects

of these paraiters on Y can be expressed ass

Y =~

W(E,DU)f (q)dq

where W(E,D,U) is a function that shifts f(q). QA" the

average enlistee quality level, is inversely related to

the supply of available enlistments. As illustrated in

fig. 2, the quality of enlistees increases as the propor-

tion of the applicant population accepted for enlistment

decreases. Therefore, the enlistee population must be

adjusted for changes in quality, QA' if it is to reflect

changes in the underlying applisant population (Y). The

final estimatJnq equation used by Cook to estimate quantity

shifts is: 2 5

YA& XDbu"QA7

5Ibid., p.14.
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where YA Is the number of acceptable volunteers.

Cook and White use the model developed above to

examine changes in quality level. Average enlistee

quality can be stated in terms of f(q) and h(ED,UP),

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

Sqh(ED,UP)f(q)dq

Jq0

where qo will allow the enlistment requiremcnt (R) to
26

be met. Therefore:

Q = t(ED,U,P,R)

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)

26 AIvin A. Cook, Jr., and John P. White, Estimating the
S~P.13.
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with respect to each argument would decrease Pfor relat-

Ively large values of quality."27

q/loo- 1. i-xE bD2OudRepf

D1 and D2 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 received pre-induction physicals and were found

fit for military service (the most draft-vulnerable group).

D2 represents the group who have been called to take pre-

Induction physicals as a proportion of the total 1-A pool.

Since both D1 and D2 are based on the lavel of inductions,

the estimates of their effect on quantity and quality are

probably biased 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, D2, yielded significant results. However,

the effects of changes in D2 were nAnnr when compared to

27Ibid., p.14.



52.

the effects of changes In relative military pay on en-

liste, quantity2 8 and quality. 2 9 Also, high quality

Individuals were found to be less responsive to changes

In D2 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 a's offsetting pay Increase, and that the

resulting foroe 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 D2 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 Air Force, and specifically Air

2 8Alvin A. Cook, Jr., Me SupPlF..., p.31.
29 Alvin A. Cook, Jr., and John P. White, E§tjmtI

the -uality..., p.21.
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Force recruiters, "cream" the applicant population by

selecting the better applicants over less qualified

applicants. Cook qualifies the "creami•g" assumption

somewhat by stating that "in terms of the stochastic

arrival of volunteers to the many recruiting centers,

USAF recruiters undoubtedly accept less qualified men

In the face of uncertain arrival of more qualified men"

but concludes that "recruiters naturally prefer better

applicants to poorer ones." 3 0  Individuals who hav work-

ed as Air Force recruiters dispute this, contending that

the quota system ri'ed in recruiting provides no Incentive

to maximize quality. Rather, the recruiter will accept

the first qualified applicants for enlistment.31

If the "creaming" process 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

3 0 Alvin A. Cook, Jr., The SuDDly..., p.8.

3 1lInterview, author with CMSgt L.W. May, Hq USAF Re-
cruiting Service, Randolph AFB, Texas, May 8, 1971.
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variable and quality. 3 2 As explained earlier, Cook and

White assume that the distribution of applicant quality,

f(q), is shifted upward or downward by h(E,D,U,P). The

parameters of f(q) are assumed to be given.3 3 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 In 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)o--)O-f (q),

)f(q)l

S- f(q)o

L... ..... . Quality
0 100 Percer tile

Fi-. .ffect "f Draft Pressure on Quality

3 2 Alvin A, Cook, Jr., and John P. Whitc, Estimating the

Quality,.., p.26.

3 3 1bid., p.13.
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Assuming requirements (E) remained constant, the propor-

tion of qualified applicants aCspted for enlistment

would decrease. If the Air Force "creams" the applicant

population as hypothesized, the minimum quality accept-

ed would increase from qo to q, where:

00 100

f(q)odq W f(q)ldq R

Average enlistee quality thus increases 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 qlivlity 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 Quality,
A.) ternative Hypothesis

010 Perceit'ile
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Under these circumstances, It is not necessary to assume

that the Air Force "creams" the applicant population In

order to explain enlistee quality. Even if enlistees were

selected randomly from the population of qualified appli-

cents, the group selected from f(q)1 would be of higher

quality than the group selected from f(q)o.

It can be demonstrated that there are strong theG2ýet-

leal grounds for believing that highly qualified individ-

uals are more sensitive to draft pressure than less quali-

fied individuals. Let PI, CID MI. and YI equal population,

civilian monetary wage, military monetary wage, and en-

listment applicants for high quality Indlvidua]s and let

P11 , CII, MII, and YII represent similar parameters for

a lower quality group. Assume that the distribution of

di's, non-monetary preferences for civilian over military

employment, and e Is, preferences for enlistment over In-
I

duction, are eoual at both quality levels. The crucial

difference between the ilgh and low quality groups is

that while M, Is equal for all groups, individuals with

higher aptitudes tend to hAvc better civilian opportunit-

ies (C1  C 0II). Lcook and White use average M and C,

witnout differentiation by quality subgroup.j When the

probability of induction, p, equals zero,
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= (1I-d)Ci (1)

Since C1 * M Since "M irast be less than M1

to induce enlistment, and MI = MII, YI/P< YII/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=1, however,

= (i-a)MI, from equation e. Since M= M * 0 =I IM

and YI/PI a YI/PII. Therefore, given that YI/P,.< YII/P 1 1

when p=O, and Y,/PI = YIl/PiI when p-l:

E . > .)E
aP PI) PII

which states that the elasticity of high quality arpli-

canto 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 Studies Using the Observation Method

The observation method can be used to estimate the

quantity and quality of applicants for enlistment and

the cost of increasing 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-

acterlstlcs 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

relative to draft pressure produced by the observation

method are consistently below the estimates produced by

other methods.34 Also, the only study Whioh examined

stability (Fechter's) found the estimate of the effects

of draft pressure to be highly unstable.

Even If the elasticities developed were reliable,

it Is doubtful that they would yield a valid projection

34Harry J. Gilman, p.I-1-5.
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of enlistments under zero draft. This would require

the use of the elasticities over a mush wider range than

that observed in the original data base.

The theoretical model used as the basis for the ent-

Imating equations In these studies Is defective, as pre-

viously noted. The primary result of this defect is a

failure to include variables which measure shifts in

preference for enlistment over induction (e). However,

when draft pressure is heavy, e is a primary determinant

of enlistment rate.

Because of the questionable reliaibility of the

results produced from the observation method, and a

desire to rely on conservative estimates of enlistments

In the absence of a draft, the Gates Cozmmusion relied

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 conditions. 3 5

"Ibid., p.II-1-6.
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C. Studies Using the Survey Method

The survey method Is the most straight-forward

approach to estimating 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 questionalra is admin-

istered to all individuals In the population, or a sample

of these individuals. The usual basis for estimating

the number if Izidividuals who would enlist without a

draft ("true volunteers") is a direct question such as

the on- included in a 1964 DOD survey:3 6

If there had been no draft and
you had not had any military
obligation at the time you
first entered military service,
do you think you would have
entered the military?
A. Yes, I definitely would have

entered.
B. Yes, I probably would have

entered.
C. No, I probably would not

have entered.

3 6 From 1964 DOD Survey and November, 1969 USAF Sample
Survey as quoted in G.L. Br'mner, The Importance of Vol-
unteer Status: an Analysis and Relrabilit_ Test ofSurvey
Data, R-Z17-PR, Santa Monica: The Pend Corporation rleb-
ruary, 1970), p.4. ("-e lForewor1)
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D. No, I definitely would not
have entered.

H. I have no idea what I
would have done.

The percentage of "true volunteers" is defined as the

number of A. and B. responses over the total response

A.-D.

Although the most direct approach to measuring en-

listuents in an all-volunteer environment, surveys have

several limitations. First, most surveys are based on

the responses of enlistees currently on their first term

of service. Gilman 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 those entering in early years, say in

1959 or 1960, whc are still classified as first termers

have been depleted, through early reenlistments, dis-

proportionatley of those who favor military careers.", 7

The remaining first-term group to thus not representative

of the group that initially entesred. "Two, the further

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

3 7 Harry.J. Gilman, p.ll--i 6 .
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reliable are his responses as to why he entered in the

first place." 3 8 MIs feelings tend to reflect attitudes

he has formed silnce joining the military rather than the

ones he held before enlistment.

A second major limitation of survey data is its re-

quirement for a subjentive judgement on the part of each

Individual taking the surve). 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. !)raft avoidance may be used as

"a convenient catch-all or er:cuse" to explain enlistment

If an individual's original hopes or objectives In en-

listment fall to be realized. 3 9

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 potei.tial enlistees.40 Even though no dra:f't calls were

3 8 Ibid., p.II-1- 6 .

3 9 A.C. Fisher, P.250.

4O1bid., P.250.
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being made at present, the possibility of such calls

btAng made at a future date could induce additional

er.listments. Since the question usually used in surveys

(previously cited) refers only to a situation In which

there is no legal obligation to enlist, it may be elic-

Iting different responses.

Finally, urlke the observation method, -the survey

method cannot rely on existing source data. A question-

aire must be designed and administered - an expensive

process, especially if the pcDulation examined is as

diverse as the potential enlistee group. For this reason,

most survey vork haij been lrnmited to individuals already

in military service, which limits tho applicability of

the results to the group actually enlisted by the services.

As has been demonstrated previously in the Cook and White

article, the characteristics of this group may be differ-

ent from the group applying for enlistment.

I
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1. The 1964 and 1968 DOD Surveys

The Department 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 sur-

vey, because it was taken Immediately prior to large-

scale U.S. involvement in Viet Nam, is the latest data

available for a "peacetime" environment. A similar

survey conducted 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 contained

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 27.8

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 force

was estimated to be 57.0%.41

2. Brunner

Users of the 1964 and 1968 surveys are limited in

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

vey questions. In order to obtain additional information

about survey respondants in these two periods, G.L. Brunner

matched the social 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

ocouring during this period. Survey data from the 1964

DOD Survey and a 1969 Air Force sample survey were used.

Brunnerls analyris of enlistee quality was "inter-

preted in the light of [the] model constructed by

"4 lHarry J. Gi lman, p.II-1-7.
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Alvin A. Cook and John P. White.•2 By Investigating

the percentage of "true volunte re" within quality sub-

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 Indicates that the

difference between the [qualitY] groups Is statistical-

ly Insignificant,,'3 which supports Cook and White's hypo-

thesis. Brunner reports similar finds for differences

In educational level and aptitude.4

(On an a priori basis, Brunner's findings are difficult

to explain. As demonstrated in the discussion of Cook
and White, there is a strong theoretical argument that

draft pressure should affect various quality groups differ-

4 2G.L. Brunner, p.9.

43Ibid., p.2.
441bid., p. 10.
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ently, with high quality groups being most sensitive to

draft pressure. The findings do lend empirical support

to Cook and White's assumption, however.

3. ftullLis, Massey and Riederlch

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 volunteers, as previously

explained. To accurately reflect an Individual's true

motives for enlisting, a survey must be administered as

close to enlistment as possible. 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.45 The study found

that 57% of the enlistees tested were true volunteers,

45C.J. Mullins, I.H. Massey, and L.D. Riederich, Why
Airmen Enlist. AFHR-TR-70-2 . Lackland AFB, Texas: USAF
Human Resou-ces Laboratory (August, 1970), p.1.
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based on the same estimating procedures as used in the

DOD survey. This Is the same percentage as that found

for Air Force enlisteeb 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 estimatet of the per-

centage of true volunteers than a similar survey among

new recruits.

The results of surveys are probably the most widely-

used estimates of the number of volunteers the military

services would obtain in the absence of a draft. However,

the subjective nature of survey responses make this method

less than ideal. A possible alternative to the survey

method which relies on objective information but avoids

the problems of the observation method has become avail-

able with the initiation of the lottery draft system.

Since the first lottery numbars were not announced until

December, 1969, few studies of this type have been under-

taken. The available studies 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 system was to increase an individvual's

knowledge of his 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, 197n, 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 oe called in his year group.

In 1970, individuals in the top third of the sequence

(numbers 1-122) were almost certain to be called; those

in the middle third (123-2i44) 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 called.

The litter group provides the basis for the studies

based on lottery distribution (or the "lottery method"
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as It will henceforth be called). Individaals Ir, the

last third of the lottery sequence are assumea to have,

and to perceive themselves to have, a zero probability

of being drpfted (piuO). By observing the quantity and

quality of volunteers with numbers in the last third of

the lottery sequence, Pn entlmate of the quantity and

quality of volunteers in the nbsence 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 mainner, ';he lottery method is 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 number can be determined if his birth date is

known, most existing data files can be wsed.

The primary limitati. i of the lottery method Is that

It can only be used for individuals who had lottery num-

bers at the t1we of their enlistnent. This limits the
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applicable population to those nineteen and older.,46

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. Final-

ly, the lottery system is so new that experience under

it is still limited. 1970 was a transition year to the

new system. In many ways (described 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.

4 6 Actually, the definition of the applicable populatlon
is somewhat more complex. The exact definition of the
subject population examined in this paper and a detailed
discussion of its characteristics and limitations are pre-
sented in Appendix A.
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1. Valentine and Vitola

Lottery number dtta was used in a study conducted

by Valentine and Vitola.47 Using the data colleoted 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

probably would not have entered the Air 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," oonsists of

individuals who indicated they probably or definitely

would have entereO in the absence of a draft and who had

lottery numbers in the bottom third of the lottery

sequence.

Valentine and Vitola thus define draft motivation

4 ? L.D. Valentine, Jr., and B.M. Vitola, Comparison of
Self-Motivated Air Force Enlistees with Draft Motivated
Enlistees, Laokland AFB, Texas: Air Force Human Resources
Laboratory, 1970, p.1.
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In terms of two Indicators - survey response and lottery

position. Th.tir results are interesting for two reasons.

First, they allow a comparison of a ft'oup of .dividuals

who would not have entered the Air Force in the absence

of a draft with a group that probably would have entered.

Second, the results can be used to test 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 subject to the lottery 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 birthday

after January 1, 1970 but before he enlisted was assumed

to be subjert to the 1970 lottery when in fact he was not.

Valentine and Vitola report that 20% of the self-motivat-
48

ed group first applied to a recruiter at age 18. Since

their sample was drawn from enliat&ments in April and May,

4 8 Ibid., p.2.
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these individuals were probably not 19 on January 1, 1970,

wIch 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 different at or near the 1 per cent level of confid-

ence, which far exceeds chance expectations. 4 9 The differ-

ene.s observed can be summarized as follows:

Compared with draft-motivated
enlistees, i was generally
found that self-motivated en-
listees tended to be less well
educated, avoided advanced
courses in high school, drop-
ped 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 50
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 low-

491bWd., P.3.

5 0 1bid., p.18.



75.

er aptitude Individuals. Brunner (see pieceding section)

contends that Valentine and Vitola's findings are not

inconsistent with her results (which Indicate no decrease

in quality). 5 1 Brunner states that because Valentine and.

Vitola eliminated all individuals below age 19, and

because they failed to disaggregate for race, their con-

clusions were not inconsistent with a constant aptitude

distribution. 5 2 However, since Valentine and Vitola found

that quality declines as the draft is eliminated in the

subgroup they examined, Brunner wortld 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 lottiry sequence (least 1-..e-

ly to be drefted), a high proportion of the individuala

'"G.L. Rru,•aer, p.20.

Ibid., p.21.



76.

surveyed Indicated they would have enlisted In the

absence of a draft. However, in the upper third,

neRrly as many Indicated they would have Joined In the

abspnen of a draft as indicated they would not have

Joined.

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

Numbers N 100 221 234 225 122 912
1-122 % 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 hsd not had any
military obligation, do you think you would have entered
the service?

Source: L.D. Valentine, Jr., and B.M. Vitola, P3.

If lottery numbers are a good indicator of perceived draft

pressure, the number of draft-induced volunteers ('probably"



or "definitely ro" answers) should increase both ab-

solutely and as a percentage of total applicants as

lower number groups are examined. This occurs In

Valentine and Vitola's data. However, the absolute

number of "true volunteers* ("probably" or4deflntely

yes" answers) should be unaffected by lottery number

sequence since they would have volunteered 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 Increase may be explained by defects in Valentine

and Vitolats method of defining which Individuals had

received lottery numbers, but it can be concluded that

In its present form the data is not" entirely consistent

with the hypothesir 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 sample of 32,269 Air Force basic trainees 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 received a number. 53 This latter character-

ization is not valid, since individuals without numbers

would be considered for draft in Pollowing years. Draft

pressure thus probably influenced their enlistment decisions

to some degree.

Vl tola and Valentine compared the four groups, wi th

particular emphasis on quality differences (as measured

by years of education and aptitude scores). The results

indicate that aptitude test performance and educational

level declined as successively lower draft-threat groups

53 Bart i!,. Vitola and Lonnie D. Valentine, Jr., Assess-
ment of Air Force Accessions by Draft.-Vulnerability Cat-
eHe T ackland AFB, Texas: Air Force Human Resources
Laboratory (larch, 1971), p.2.
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were considered, 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 enlistee quality would decrease If

the draft was eliminated.5

As in their 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 sequence. This lends further support

to the existence of a relationship between enlistee quality

and draft motivation. However, enlistees rather than

applicants for enlistment are examined, so no conclusions

can be drawn regarding shifts in the applicant population.

Also, Vitola and Valentine misinterpret the cause of the

substantially lower level of quali'iy 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 be eight-

een or younger. Likewise, th.rz In the other three groups

must be nineteen or older. Since most Individuals enlist

54Ibid., p.12.
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soon after leaving school, the "no-threat" group, because

of the age of Its members, understandably contains more

high-school drop-outs and almost no individuals with ed-

ucati on beyoni high-school. The low quali ty of the ;-no-

threat" group does indicate that, even if this group is

unaffected by elimination of the draft, the Air Force will

have to continue to rely on Individuals 19 and older to

fill much of its requirement for higher quality individuals-

TABLE 3

Percentage Distribution of Armed Forces Qualifying Test
(AFQT)...Mental Ability Categories by Draft V•lnerability

Categories

AFQT AFQT All Lottery Lottery Lottery Draft
Category %ile !Lange Groap Group Group Non-Eligible

1-122 '23-24& 245-366

1 93-100 8 10 9 9 4
Ii 65-92 37 41 39 34 33III 31-64 37 3•4 35 35 42
IV 10-30 18 15 17 17 21

Source: Bart M. Vitola and Lonnie D. Valentine, P.5.

The low quality of the non-aligible, or "no-threat" group

also provides additional reason to doubt Brunner's con-

tentior (included under the discussion of Valentine and

VItnla) that her findings can be reconciled with Valentine
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and Vitola's by considering the entire population rather

than only those individuals with lottery numbers.

E. Conclusion

As previousily stated, the purpose of this review of

the ]lterature has been to examine existing estimates of

the quality and quantity 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 literature,

several limitations and inconsistencies have been found.

The outcome of this paper should contribute toward eliminat-

Ing some of them. The conolusion to this chapter will

describe these limitations and inconsistencies and br 4 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. They therefore est-

Imate the percentage of the present enlistee group that
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would enlist in the absence of a draft, rather than the

numb'*r of individuals 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 Pý.plicant population in their

paper, but their model is based on the as yet unproven

contention that the distribution of applicant quality is

not changed by draft pressure. This paper will circumvent

this probP-m by using a 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

objective data. The survey method uses subjective re-

sponses and the lottery method has been used only to

irake qualitative comparisons between "high threat" and

"low threat" groups. This paper will present a method

of using lottery sequence information to predict the

number of volunteers available in the absence of a draft.

The approach is thus based on objective 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 is the disparity between the percentage decrease

in volunteers at zero draft estirated by the observation

method as compared to survey met'lcd estimates. By pro-

viding a third means of estim•_'ing the number of volunteers

in the absence or N draft, this paper will provide evidence

supkorting the decrease in enlistment found by the ob-

servation method or the larger decrease Indicated by the

survey method.

Finally, by estimatin tke diht:ibution of aptitude

scores and educational levels in the applicant population

without a draft, this paper will provide evidence in

support of both Brunner and 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 III - The Relationship Between

Appliants for Enlistment and Draft Lottery

Numbers

The Intent of the lottery aran t system is to give

an Individual subject to the draft additional information

about his probability of being drafted. An Individual's

lottery sequence number determines how many others will

be drafted before he Is Inducted.

Lottery numbers do not Indicate with complete cer-

tainty just who will be drafted, however. A particular

Individual's chances of being drafted are affected by

the number of persons with numbers lower than his who

choose to enlist rather than be drafted ard by the size

of the draft calls made by the Department of Defense.

Also, sli.ce each draft board fills its quota from the

pool of potential inductees registered at that board, an

indivIdual's chances of being drafted are affected by

the distribution of lottery numbers arong the registrants

at his board. Tn 1970, the Selective Service Administra-

tion took steps to insure that the highest number called



I

85.

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. 5 5

However, some variation In the highest number called still

'courred between boards. Thus, even wi th the lottery

"-'stem, 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

probab.lity of being Inducted (pj). In the theoretical

relationship developed In Chapter II, an Individual's

military reserve wage (M*) is a functiun of net non-mon-

etary preference for ciVilian over military employment

(d 1 ), net non-monetary preference for enlistment over

Induction (el), expected civllian income (Cj'), military

5 5 U.S., Selective Service Administration, Semi-AnnualReport of the Director$ January 1-Jane X)._07_-(•P•'8%-n

fo7.ý!.:7-vernment PrintLng Office, 1½ , •.3.
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pay (M1 ) and p:

M;" (l'dý) [P (1.eI)Mj÷(1-p1)q; (7)

If the individual's perceived returns from service as an

inductee are less than his expected civilian income

i-ei)Mi <Ci , M will decline as pi increases. As

previously demonstrated In Chapter II, this causes Mi to

exceed Mr for some Individuals in the population who for-

merly chose not to enlist. Therefore. as pi increases,

the number of enlistments from a particular 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-

ulatlon subject to the lottery. Since the only character-

Istic they have in common is a common birth date, the dis-

tribution of C'1s, ejis. and di'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 characteristics In the group

associated with a particular lottery number is thus an

unbiased estiiator of the distribution existing in the

population subject to the lottery.
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14 = g(dIe1,Cj',M,pl), so If 14 and p are the same

for each group, the number of applicants from each grot-,

can be expected to be the iame.

NO1, the military wag^., is the same for all membe2.b

of the population, but Pi, the peroei7ed probability c!

being drafted, is affected by the lottery sequence ni&*er

assigned to the group of Individuals sharing a commvý.c

birth date. Differences In p1 will cause the distrihution

of ?4's In groups holding different lottery numbers 0o

differ, resulting in a dlfferent number of applioants from

each lottery group:

Number of
Applicants

Distribution of P. Is for Distribution of P,*vs
a group with a high pI1  for a group with a

Fg. 5. Applications for Enlistrert Pron. Twn

Groups Holding Different Lottery Numbers
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The number of applicants from each lottery number group

equals the area under the curve to the left of M. 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).

AD = h(LD) (8)

The nature of this functional relationship depends on the

the pi perceived by indivivuals with a particular lottery

aquence number. If every Individual's lottery number

Indicated whether he would or would not be drafted, every

person in the population would have a pi of 1 or 0. This

would be equivalent to announoing that all Individuals

above a partioular lottery number would be drafted and

that all those below that number would not be dzafted.

Assuming that C', d, and e equal their ekpected values

In each of the lottery number groups, the function re-

lationship between applicants and lottery numbers would

assume the following form:
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Number of
AppIl cants,

I '

r I iI I
II 'I

_ I

In 366 leottery
Number

Fig. 6. Theoretical Behavior of Applicant

Populatilon Under Certainty

where Ltis the highest number drafted.I In actuality, however, lottery numbers do not allow

an Individual to be crtain he will or will not be drafted.

Those with numbers high in the random sequence can be cer-

tain they will be called, while those with numbers low in

the sequence can be certain they will not be called.

Between these two extremes, however, individuals may or

may not be called, depending on number of individuals

eventually drafted, the number of persont' with low numbers

who choose Induction over enlistment, and the particular

situation existing at their l]ocal draft boards. These

Individuals perceive a pi somewhere between zero and
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one.5 6 Under these conditions, the relationship between

number of applicants and lottery number becomes:

Number of
Applicants P=1 <pI < 1 Pi=0

A 366 Lottery
N;u~ber

Fix. 7. Theoretical Behavior of Applicant
Populatior Under Uncertalnty

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

threat of being 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

56 Shortly after the 1970 lottery sequence numbers were
drawn, it was 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), p.1).
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discussion of the Fiaher article, this ti not the same

as the elimination of the 8satutory authorlty to Induct

men Into the armed forces. However, at tne present time

It appears that standby induction anthority will be main-

tained if an all-volunteer force Is implemented, so the

draft pressure currently perceived by )en at tie bottom

of the order of call is probably about the come as the

pressure. on the entire population in the absence of a d~aft.

B. Actual Distribution of Applicants by Lottery NwAber

A random sample of 15% of the Individuals applying

for Air Force enlistment in 1970 was selected to test the

relationship hypothesized above. For each member of the

sample population, the following data, Items were recordeO:

lottery number, date of inlistment application, years of

education, birth date, Indicated inter'est In Air Foroe

enlistment, sex, and Airman Qualifying Uamination m.nrtal

aptitude scores. A detailed desor-ption 6f the aN•ple

and the sampling process Is contalt.ed in Appendix A.

To determine if the r•.ationship between number of
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applicants and applicant lottery numbers assumed a form

similar to that described above, the sample population

was plotted by draft lottery number. Before examining

ta nature of the relationship, however, the deta was

smoothed to reduce the random varlation existing between

the groups associated with each lottery number.

Random variation within the sample population 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

numbers. The distribution of C1, ej, and di within the

group holding a particular number is therefore expected

to be an unbiased estimate of the distribution of these

parameters within the population. However, the values

of these parameters associated witi. each lottery number

"sample" will be distributed around the population values

rather than being equal to these values In every case

(which was the assumption made In the preceding section).

Randow variation In the distribution of Ci, di, and e1

Ir the Individual lottery number groups will result in

random variations In the number of applicants Trcm each

group. The second source of ran•dom variation existing

in the sample data used In this study is the use o: a
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15% sample to estimate the applicant population. Even

If each lottery number group assumed it* 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 applicamte 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 thirty-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 multiplied

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 to 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. p. The highest cell number shown in these figures

(and all other figures of this type within this paper) is

311-320. This Is due to the fact that the six cell moving

average was applied to the cells lowest In the aequernce
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first. The values appearing In the figures are the re-

lative values ot the moving average for the cell enter-

Ing the moving ave3L-g, Figure 8 illustrates the distribu-

tion of lottery numbers within the sample population, while

figure 9 further restricts the population con,3idered to

these Individuals indicating a desire to enlist on their

applications. 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

"True Volunteers" have been previously defined as

individuals who would volunteer in the absence of a draft,

or when Pi=O for the entire Iraft eligible populatior.

Since the present sample population conforms to the dis-

tribution illustrated in Fig. 7, a portion of the present

sample population appears to have a perceived probability

of being drafted whicoi approaches zero. Applications from

these groups probably would be unaffected by the elimina-

tion of the draft. By observing the numoer of applications
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beini received with lottery numbers low in thie random

sequence, the behavior of the rest of the lottery number

xroups In the absence of a draft can be estimated.

The studies by Valentine and Vitola define their

"low 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 because it

reflects the Initital 1/3-1/3-1/3 guidelines announced

when the lottery was held and because all numbers in the

Proup are well below the lowest number actually called. 5 7

Since Valentine and Vitola were interested only in examin-

I n the eý,,,acterl s 1cs of the low-threat group, a con-

servative estimate was sufficient for their purposes.

Tn thIs study, however, the size of the low-threat group

as a portion of the applicant population is of central

importance. A more precise method of identifytng the

extent ot the "low threat" group will be used.

The "low thit" or "true volunteer" group is shown

in Fig. 7. as the portlon of the applicant population

5?In July of 1970, the Director of Selective Servlce an-
rounned that the highest number celled in 1970 would be
195. U.S,, Selective Service Admtnistration, Semi-Annual
Pe~qrt of the Director, July 1-Decenbetr_, 1_970.
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that has a perceired probability of being drafted equal

to zero. The extent of this grour In the sample can be

defined by locating po4rit A, th,' lottery sequence number

where perceived probaoility of being drafted ir high enough

to Induce a signifioant increase in applications for en-

listment. The lottery number cell corresponding to point

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

applicants with numbers higher than the critical group

are ianaffected by draft pressure, they are all "true vol-

unteers." Furthermore, in the absence of a draft, all

ladividuals In lower number cells would behave in a similar

/manner (that is, only true vW.unteers would enlist), Fig./
/ 10depicts this relationship, with the number of applicants

in the absence of & d:aft bei:g shom# as the area under

line AB.

Fig. 10. Estimating the Number of True Volunteers

App] I cents

A B

II SCri ttcal 366 I otter.N
Group 'Numbers
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Only one assumption about the functional form of

the relationship between number of appiL.-arcs and lottery

number is necessary In the estimation technique described

above. Individuals from the high number cells must in

fact have a p1 =O, meaning that above somr, point in the

lottery sequence, lottery sequence positi n 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 pj 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 Air Force enlistment were tested.

In both cases, it could be stated with 95% confidence that

the beta value was not different from _,ero. 5 8 Since any

lottery number in the highest 12 oells thus a,-pears to

have &n equal effect on enlistments, the point at which

pj=O has been reached and applicants from these cells can

5 8 For the entire population, beta was found to equal
-2.12 (a decrease of 2.12 applicants 1'f:. each 10 number
increase in the lottery sequence). For the portion of
the population indicating an interest In enlistmtent, beta
equaled -1.06. Use of an F test revealed that neither
value differed sIgniflcantly from zero.
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be accepted as "true volunteers."

To find the critical group, the number of applicants

from 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-tail 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. 5 9 The

proportion of "true volunteers" in the applicant popula-

tion is 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-

valent to dividing the area under AB by the total number

of applicants. The estimated number of "true volunteers"

59 The t value (with 11 d.f.) used was 2.201. Criteria
to reject the hypothesis that a cell total x did not differ
significantly from 3 was thus 12

x >1+2.201s*, where s6 =

12 (x1-i)2

and x, n(n-1.)
and • = r1

i=i

12
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is In Itself Interesting as an indication of the number

of volunteers in the absence of a draft. Applying this

technique to the total population and to the portion of

the population Indicating they desired to enlist In the

Air Force produced the following results:

TABLE 4

Effects of Draft,11ressure on
the Sample Population

Total Population Portion Desiring
A? Enlistment

Current Applicants 7552 5329

Critical Group 241-250 241-250

Percent True Volunteers 51.5 50.0

Applicants In the
Absence of a Lral't 3888 2678

Once again, no d fference can be detected in the dis-

tribution of Individuals indicating a desire for Air Force

enlistment and the distribution in the total population.

The percentage of draft motivated enlistments Is

equal to 100 minus the percentage of true volunteers.

The estimate of draft motivated enlistments resulting

f''-r this method is below the e'tlmate resulting from
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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. Furthermore, Fechter's findings apply

only to Army enlistments.

This chapter has empirically confirmed theor-etical

expectations about the nature of the relationship between

enlistment and position In the draft lottery sequence.

Furthermore, a method of estimating the total number of

applications for Air Force enlistment Irt 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 manpower 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-ntal 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 popilation.
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Chapter IV - The Relationship Between

Applicant Quality and the Draft

Any discussion of the ability of the Air Force to

meet Its enlistment needs in the absence of a draft must

include an examination of expected enlistee quality. As

Indicated in the last chapter, quality must be considered

In any examination of the over-all applicant population

as a means of identifying the applicants who 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 consider-

ably above the minimum for entry. To fully satisfy the

Air 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-

li sttments.
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A. Predicting the Distribution of Applicant Quafltv in

the Absence of a Draft

To control the distribution of mental aptitudes held

by Air Force enlistees, separate recruiting quotas are

issued 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 against that quota. In each

of the four AQE a),eas, quotas are issued for Individals

with scores above the 4r0th percentile, above the 60tn per-

cent~le, and above the 80th percentile, although no quotas

Are being issued for some of these percentile groups at

the present titne. For example, no quotas currently exist

for mechanical scores above 80. The percentile scores

aia minimum requirements. No maximum limits are Imposed.

To determine the changing ability of the Air Force

tn fIll qualltv reoulrements of this type In the absence

of R draft, the model developed in the preceding chapter

was applied to AQE percentile score subgroups In each of
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the four AQE areas. To devel'p the data baie required

for this examination, the sample was first sorted on

mechaninal score into the following five percentile score

groups:

00-24'
25-39
40-59
60-79
80-99

Similar sorts of the sample were completed for administrat-

ive, general and electronic neores. Since each Individual

has a score in each area, the group with lottery numbers

was included in o'ach sort.

The highpc three percentile groups In the above

sorts reflect the current method of assigning enlistment

quotas. The 25-39 group indicates tte number of Individuals

who would become available If aptitude standards were de-

creased 10-15 points in each area. The 00-24 group con-

sists of applicants who would not be eligible for enlist-

ment unless there was a major decrease In present mental

aptitude standards.

Applying the zero-draft model to the percentile sub-

aroups for eac1l of the four area scores produced the results

di splayed in TABLES 5 - 8, The results of applying the

rodel to similalr groupings for years of educatlon are
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contained In TABLE 9. Relative frequei.,y distributions

for each subgroup are contained 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 1980 2025

(10.6) (10.7) (25.5) (26.3) (26.7)
Critical Group 201-210 201-210 201-210 261-270 201-210

Percent True
Volunteers 814. (1.1 62.1 44.8 39.1

Applicaits in
the Absence 64? 492 1193 888 792
of a Draft (16.0) (12.3) (29.8) (22.2) (19/8)

TABLE 6

Results of Applying ti-, ero-Draft Model
to Sample Administrative AQE

Percentilei Subgroups
(Percentage figures in parenthesis)

Percentile Group 00-24 25-39 40-59 60.-79 80-99

Current
Applicants 896 660 1725 1959 2325

(11.5) (8.8) (22.9) (26.0) (30.8)
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TABLE 6 - ContinueO

Critical Group 171-180 191-200 201-210 261-'.270 201-210

Percent True
Volunteers 82.8 70.4 58.3 45.0 4i.4

Applicants In
the Absence 720 465 1006 881 962
of a Draft (17.8) (11.5) (24.9) (21.8) (23.8)

TABLE 7

Results of Applying the Zero.-Draft Model
to Sample General AQE Subgroups

(Percentage figures in parenthesis)

Percentile Group 00-24 25-39 40-59 60-79 80-99

Current
Applicants 600 629 1571 2194 2545

(7.9) (8,3) (20.8) (29.1) (33.7)

Critical Group 91-100 211-220 241-250 201-210 211-220

Percent True
Volunteers 91.4 66.2 57.4 52.3 38.4

Applicants in
the Absence 548 416 902 1147 978
of a Draft (13.7) (10.4) (22.6) (2P. 7 ) (24.5)



108.

TABLE 8

Results of Applying the Zero-Draft tYodel to
Sample Electronic AQE Subgroups

(Percentage figures in parenthesis)

Percentile Group 00-24 25-39 40-59 60-79 80-99

Current
Applicants 576 816 1704 1704 2739

(7.6) (10.8) (22.6) (22.6) (36.3)

Critical Group 81-90 201-210 201-210 261-270 231-240

Percent True
Volunteers 93.7 72.8 61.1 44.4 38.3

Applicants in
the Absence 540 594 1040 757 104c)
of a rraft (13.5) (14.9) (26.1) (19.0) (26.3)

TABLE 9

Results of Applying, the Zero-Draft Model to
Sarmple Educational Subgroups

(Pe'ýcentage figures in parenthesis)

Years of T.ucatlon 1-10 11-12 13-14 15-16 Over 16

Current
Arplicants 261 3937 1959 1184 106

(3.5) (52.8) (26.3) (15.8) (1.4)

Crjtical Group 161-170 201-210 201-210 221-230 201-210

Fercents, Triup
Volunteers 89.8 61.6 51.3 24.6 34.9
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TABLE 9 - ,"ontinued

Applicants in
the Absence 234 2425 i006 291 3-
of" a Draft (5.8) (60.7) (25.1) (7.2) (.9)

If the appllcant population in the absence of a draft

was to have a distribution of quality similar to the pre-

sent population, as hypothesized by Cook and Brunner, the

percentage of "true volunteers" in each aptitude subgroup

in the sample should not be significantly different. How-

ever, in each of the five quality Indices examined, the per-

centage of true volunteers d.ffered V71delv. Furthermore,

in all but two cases the pnrcentage of True volunteers

decreased as applicant quality increased. 6 0 The data

60In onp case, observed in ':he distribution of mechanical
scores, the difference between the two groups (25-35 and 40-
55) was not signiflcant. In the other case (15-16 and Over
16 years of education), the under-representation of the Dec-
ember, 1969 population in the spuple probably resulted in an
over-estimate of the percentage of true volunteers for the
Over 16 years of edudation group (see Appendix A). Since
the Over 16 group is p,'edominately made up of graduate stu-
dents viho no longer holl college deferrents, all individuais
in the group who were assigned low numbers had to enlist !rn-
mediately to avoid the draft. The low December, 1969 sample
thus probably produced an underestimate of applicants wl "h
low numbers from the Over 16 group, with a resultant over-

et~rrm 0'oof the percentage of true volunteers for this wroup.
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therefore supports the alternative xiv, 'thasis that high

quality individuals will lecrease both absolutely and as

a percentave of the applicarn population if the draft Is

ellminated.

B. Reqv14rement for a Single Quality Index

Unfortunately, the above information does not allow

the Air Force's rmnpower quality requirements to b,. com-

"oared with the quality distribution in the absence of a

draft. Section A contains the expected distribution of

percentile scores in each of the four AQE a.ýsas. Each

individual In the sample is included in all of the foux

area distributions. Howecr. he ocan be allocated to a

quota under only one of his AQE scores. For example,

suppose that an indiividual receives the following AQE

scores:

Mechanical ------- 75
Admini strative---70
General ---------- 85
EIT- tronic ------. 85

Tf the individual is enlisted against a general 80 quota



(a quota requiring at 1 a General 80 score), he

-'7,ijld not be avaJlable to fill a quota in any of the

other three AQE areas. His scores would effectively be

removed from the quality distribution of available a~pll-

cants in the other three AQE areas because he must be

as•igned to a job using a General selector AQE.

Tie question of whether or not a given group of

apnllcants 's sufficieat to meet Air Force requirements

denprds in part on how efficiently the Air Force allocates

potential enlistees to AQE area quotas. Also, a short-

P,ýe may occur in dIffer, t AQE areas for a given enlistee

population and s t of aptitude requirements depending on

the priorities assigned to filling the various quotas.

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

AQE scores is sufficient to wedt Air Force quality re-

nuiremlents thus becomes inexorably bound up with the

a'locattor process used in assigning Individuals to quotas

and, finallv, to Individual Air Force occupational areas.

Allocatton becorres a factor because applicant quality

and Air Force requirements are exprmssel in terms of four

d'fferent AQg lrdexe;-. Tf appllSant supply and Air Force

renuire-e(.rts enu be exPressed In tertrs of a slnzle irdex,
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allocatl on would no longer enter into the problem of

matching manpower suppiy with requirements.

There Is good raason to believe that an individual's

four AQF scores aould be expressed in terms of a single

index due to the high correlation between scores found

In the somple population. For the esample data, the

coefficients of correlation between the four 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 Electrone c

Administrative .64

General .793 .871

Electronic .812 .781 .857

Education (Yrs.) .357 .476 .459 .414

The particularly high correlation between general area

scores and the other three area scores suggests that the

other 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. Valentlne retested 1,076 enlistees soon

after entry Into basic training. One sroup (Group A) of

537 enlistees was administered the AFQT ard then the AQE.

The other group (Group B) received the tests In the opposite

order. The combined sample thus allowed for any practice

effect which might result from taking the tests In a part-

icular order. 6 1 Using the combined sample, Valentine

found the followirg coefficients of correlation:

6 1.D. ValE::tine. Jr., Relationship Between AIrman uqi-

fyjE fxamination and ArmedForces -Mualifv•in Test Norms
AFHRL-TR•-•iý7 Lackland AFB, Texas: USAF Human Resources
Laboratory, 1968, p.2.
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TABLE 11

Correlation Between AQE and AFQT
Aptitude Indexes

(based on retest data)

AQE Area indexes r values (with AFQT)

Meechani cal .80
Administrative .68
General .78
Electronlc .83

Source: I.D. Valentine, Jr., Relationship Between Airman
Qualifying Examination and Armed Forces Qualify-
Lng Test Norms AFHRL-TR--6-10-6,...P.3.

The hivrh correlation between AFQT and each of the AQE area

Indexes Indlcates that AQE area scores were probably highlv

correlated with each other in Valentine's data. AQE scores

thus apoear to be highly correlated with each other and

with another general mental aptitude Index, the AFQT.

Any one of these five indexes could be iw.'ý ar; an over-

rill Index of aptitude with little loss of inforpntion re-

sult~ng from the omission of the other four scores.

Although applicant qualit-y can be stated in terms of

anv one of the five Indexes mentioned above, Air Force

<ualltv requirements are stated in terms of all four ACE

.rdexes, mak~ini it Impossible to state requirements In

I
L
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terms of one AQE Index. However, as will be seen In the

next chapter, requirements can be stated in terms of a

distribution of AFQT scores. AFQT score would therefore

be the best single index toexpress 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

AFOT and AQE scores, Valentine derives a conversion table

which allows an individual's AFQT score to be predicted

from any one of his AQE Indexes.62 Based on Valentine's

conversion table, the AFQT score of each Individual In

the sample was predicted based on the general 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 correlation with

AFQT score observed by Valentine.

Based on the AFQT equivalent to his general score,

each 1ndlv'tiual wiith a lottery number in the semple was

classified into one of the five mental groups shown in

TAR.FiM 3 (Catewory V consists of the nlnth pnrferntIle And

62
,bid., p.4.
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below). fTe 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

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-III. 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 V

Current 866 2877 2547 1187 42
Applicants (11.8) (38.2) (33.8) (15.7) (.6)

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

Percent True
Volunteers 38.1 44.8 57.0 77.2
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TABLE 12 - ContJ nued

AFQT Mental Categories

I II III IV V

Applicants in
the Absence 338 1290 1451 917 42
of a Draft (8.3) (31.9) (35.9) (22.7) (1.0)

TABLE 13

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

(Continued)

AFQT Mental Categories

I-IV I-Ill

Current 7497 6310
Applicants (99.4) (83.7)

Cr tIcal Group 201-210 241-250

Percent True
Volunteers 54.0 46.7

Applicants in
the Absence 4050 2949
of a Draft (99.1) (76.3)
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As was the case with AQE data, the proportion of true

volunteers was Inversely related to mental aptitude. I1n

the lowest mental aptitude group (Category V). posItion

4n the lottery sequence had no significant effect on

applications for enlistment. Regardless of his lottery

number, an individual in Category V would be exempt from

the draft because his mental aptitude is below the minimum

fo- military service in any capacity. Applicants from

this mental category could therefore be expected to be

entirely "true volunteers."

T,. Pr',dlcted 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 quality

ý.n the present applicant population does niot differ from

the distribution expected in the absence of a draft can

bh r;Jected w~th 99.9% confidence, using a chi-square

t.st1. Pased or thi negative relationsbhT beween mental
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aptitude and percentage of true volunteers observed in

the data, the alternative hypothesis that applicant

quality w)lll decline in the absence of a draft can be

accepted.

The applicant population meeting minimum men.al

aptitude requirements under present standards will be

defined as the applicants in mental Categories I-III.

In all four AQE areas the majority of Category IV in-

dividuals would not be expected to achieve the minimum

AQE scores required for enlistment. Also, during the

past five ye".rs Category IV individuals have been recruit-

ed under a separate quota as part of a specIal DOD pro-

iram. 6 3 Due to the Present unacceptability of much of

the Category 1V mental group and the special conditions

influencing their enlistment, the groups zonsidered as

eligible for enlistment were restricted to Categories

1-III.

The percentage of Category I-iTT applicants found

to be true volunteers agreed closely with the estimate

6 3rhe program, initially known as "Project 1,000,000."

instructed each of the services to enlist a specified
number of Category IV Individuals. Tie program was de-
sipned to evaluate the ability of lnd~v'duals in this
mental category to adequately perfor, tasks normally as-
si ned to enJ. stel members o"' the arr -,- f rces.
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obtalned In trie 1968 survey. The survey found that

5P.2% of Air 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

while the model was applied to applicants. However,

sinnfl the Air Force probably "creams" the applicant

Froup to some degree and since applicant quality has

baer found to be inversely related to percentage of true

volunteers, the percentage of true volunteers in the

group actually 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-

inated In most studies using the observation method, how-

ever. The results obtained here contradicted both the

srall proportional applicant quantity decrease estimated

bv Cook and White and the contention that the distri•bition
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of applicant quality will be unaffected by the eliminat-I
ion of draft calls. The findings support the enlistment

quantitv 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

homogeneous, the process of determining the Air Force's

ability to meet Its manpower requirements consists of

comparing the supply of and the demand for manpower at

each qualitty level. Even though the number of qualified

applicants for enlistment exceeds requirements, the dis-

tribution of mental aptitude within the eligible appli-

cant PToup may prevent filling some quotas for individuals

with ht~h mental aptitudes, in a zero draft environment,

TABTE 13 indicates that the ellgib2e population (Categor-

es I-Ill) will make up 76.3% of the total applicant

xroup. Mental aptitudes within the eligible population

will be distributed as follows:

Caterory I Category II Category 1iT
41.• 41.9% 47.1%

If aptitude requirements are reduced to allow all Category

IV applicants to enlist, eligible applicants will make up
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99% of the applinant group. The distribution of mental

aptitudes am-ong eligible applicants will be:

Category I Category II Category III Category IV
8.5 32.3 36.3 22.9

By comparing the quality distribution existing in the appli-

cant population with the Air Force's requirements for man-

power, the size of the applicant population necessary to

fulfill these requirements at all quality levels may be

determined. Having found the areas in which manpower

shortages are expected to occur, the aptitude quotas which

constrain the size of the required applicant population

can be Identified. These in turn serve as the basis for

suggesting the nature of additional Incentives required

to fill 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 determina, the Air Force's present manpower require-

ments by mental category and compare these requirements

to the mental aptitude distributions expected if the draft

!s reduced to zero. Lne outcome of this comparison will

be the basis for the policy recommendations contained in

the concluding chapter.
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Chapter V - A Comparison of USAF Panpower

Requirements with the Quantity and Quality

of Volunteers In the Absence of a Draft

The previous chapter describes the distribution of

mental apti tude wI thin the applicant group expected to

enlist in t)e absence of a draft. Tn this chapter, the

basis for manpower requirements will be described, current

-USAF enlisted ma.ipover requirements presented, and a

comparison made between present requirements and the ex-

pected applicant population in the absence of a draft.

A. The Basis for Manpower Quality Requirements

John A. Sullivan, in an article dealing with the

mental quality requirements of the arred services, pre-

sents four arguments used by the services to justify the



124.

need for high quali ty enlisteer.,:6 4

a. Modern military technology: The
application of new military tech-
nology has 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-
cruits with lower mental capabil-
itles are more likely to be in-
volved in serious disciplinary
problems requiring court-martials,
larger compliments of military
police, and additional administrat-
Ive costs. Hence, by rejecting
the low quality recruits, the
Services can reduce the cost of
maintaining dis,'pline. /

d. Staffing non-commissionee offi/jer
billets: Lower quality re.rul'ts
are less likely to be ellg•:oDe
for reenlistment or prcmrcion.
Therefore, in order to-till the
advanced pay grade pr sItIons the
Services must injpvc a larger pro-
portion of higher-quality individ
uals into the ripellne at the re-
cruit level.

64 John A. Sullivan, "Qualitattve Requirements of the

Armed Services," in Studies prepared for the Presldpnt's
Commission on an A)'-Volunteer Force..., p,-2-2.
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Since this paper takes Air Force requirements as

given, the validity of the above arguments is not a con-

sideration here. Wk'at is important to note is that in

each of the four aroas described above, quality increases

are perc ,ved as being associated either with Increased

effectiveness of decreased cost. Under these conditions,

the armed services would find it to their benefit to max-

Imize q.il.ty 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 equillbriate the demand

for and the supply of military manpower at a given mom-

ent in time rather than to meet some minimum ]lmits im-

posed by the nature of the task performed. 6 5

B. Determining USAF Quality RequIrements

Sullivan's contention that the armed services use

qualitv requirements to equalize manpower supply and

65Tbid., p.I-2-16 .
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demand Is 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 avail-

able at a given time, Cook and White's "creaming" process

Implies an immediate adjustment to changes in quality and

quantity of applicants available for enlistment. The

adjustment of minimum requirements to reflect changing

supply and demand as suggested by Sullivan involves a

considerable time lag between the change in supply or

demand and the resulting shift In requirements. Changes

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

qualltv fluctuations under Cook and White's "creaming"

hypothesis.

Interviews with individuals responsible for establish-

Ana USAF quality requirements appear to bear out Sullivan'e

h,Q-othesIs that quality rrquirements are used as a long-

run means of balancing manpower supply with the service's

requirements for additional enlistees. The Air Force

states Its manpower requirements in terms of ri•nimur

AQE area scores required for entry into particular techo-

nical training courses. Since the only way to enter a
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particular Air Force occupational area is through to.%

technical school for that particular job, technical

school requirements In effect specify the minimum AQE

score required to enter each area. Technical school re-

quirements are stated in terms of a minimum score in a

particular AQE area (although alternative scores in

other areas are sometimes specified). 6 6 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 Air Train-

Ilng Command informs the USAF Recruiting Service of the

number of individuals required at each percentile level

ir 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

bv the office of the Air Training Command's Pirector of

Student Personnel. This office also reviews any requests

6 6 present minimum AQE scores ("selector AQE's") required
for entry into each USAF technical school course are con-
tained in Air Force Nanual 50-5, USAF Formal School Cataloo,
Departront mf the Air Force, July. 1970.
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for changes In minimum requirements for each technical

school. Since higher mental quality individuals are

easier to train (Sullivan's second point), the director

of each technical 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 the Director of Student Personnel

is essentially to balance the open-ended demand for in-

creases in minimum quality requirements from the technical

schools with the available supply of applicants at each

quality level. When a technical school director submits

a Droposed increase In the selector AQE for that technical

school, the Director of Student 3',.rsornnel 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 minimum

is usually approved. 6 7

Selector AQE minimums are thus influenced by the

6__

6 7Tnterview, Author with Lt. Col. J.C. Denton (Dirpector
of Airman Students, Air Training Command), February 23, 1970.
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supply situation which the Air Force faces at a given

time. "Requirements," as 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 It can attract in the current environment.

Even the distribution of selector AQE's cannot be

taken as the Air Force's true "requirement" for enllstee

quality, however. Selector AQE's are seen as the minimrm

requirement for entry into a technical school. To pro-

vide future supervisory personnel, (Sullivan's fourth

point), a distribution of nental aptitudes should be

included in each technical 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 6Toup entering a school with a general

40 minimum should include a substantial number of Individ-

uals with general scores above 40. The only statement

of Air Force manpower quality requirements encountered

by this author was that the Air Force wishes to maintain

its present distribution of mental aptitude within the
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enlistee population.68 Although it would be difficult

to defend this as a valid statement of mission require-

ments, it is the only quantifiable statement of require-

ments available. 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 is that

It can be used only for the portion of the force 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 portion of the present enlistee population

(which will be taken as the USAF's manpower requirement)

must be defined. The distribution of aptitude for individ-

6 8 ,id

i " •• ' • • ,| • ? • • •:Ibid, ..... •"" •m': • • - '".T '° :" ' ' • ;,
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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-

s8dered, the percentagb distribution is: 6 9

Category I Category II Categiry III

11.4% 47.3% 41.5%

Including present Category IV enlistments (which are

determined by DOD requirements) as part of the present

population results in the following distribution: 7 0

Category I Category II Category III Category IV

9.5 39.3 34.5 16.7

Since the current distribution of enlistee mental aptitudes

will be used as a statement of USAF manpower quality re-

quirements, the above two distributions represent the

current best estimate of manpower quality requirements.

They can be compared to the distributions of mental aptitude

6 9percentages cn!culated from Vitola and Valentine, P.5.
7 0 Ibid., P-5.
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available in An all-volunteer environment to determine

the Air Force's ability to meet its quantity and quality

requirements in the absence of a draft.

D. Comparing Available Quantity and Quality to USAF

Requirements

Chapter IV 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 av&ilable applicants

and requirements and discuss some of the implications

of the results of this comparison.

If the Air Force chooses to meet all its quality

requirements with Mental Category 1-111 individuals,

the distribution of available and required quality (as

developed in Chapter IV and in the preceding section)

Is:
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Category I Category II Category III

Required 11.4% 47.3% 41.5%
Available 11.0% 41.9% 47.1%

where the "Available" 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 reqaired Is above the average quality

available In the absence of a draft.

This relationship implies that the Air Force wust

attract an applicant 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.

The exact excess of total applicants over total require-

ments can be determined for any mental category j using

the following relationship:

A/E = (1/ejp)/(I/aj) aj
e j p

where A number of applica,ýts necessary to meet require-
ments In category j

E - number of enlistees required to fulfill category
j requirements

aj proportion of total requirement, In category j

I

L
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ej= proprrtion of eligible applicants In category j

p = proportlon of total applicant population elig ible
for enlistment

For example, substituting data for Category i enlistments

Into the above equation yields:

A/Ej =_ -- .11 = 1.36 applicants per enlistee
ejp (.114)(.763) needed to fill Category I

requi rement

The ratio of total applicants to total enlistees requir-

ed to fulfill quality requirements at each level Is:

Appli cants/En1l stee
Category I 1.36
Category II 1.46
Category ITT 1.15

Since Category II enlistments require a higher applicant/

enlistee ratio than those in Cate.gory T, some Category TI

r-o,-,-rrenrs would be filled by Category I appl~cart', if

tie applicant pool was large enough to fulfill requIrementr

nt all quality levels.

A rough estimate of the abilltv of the Air Force to

reet, requirements at all aptitude levels can be made bv

corparirw the applicant populatlon expected if the draft

hans beer elIminated I r 1970 with the requlremernts for
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manpower in an all-volunteer force. Quantity requirements

were based on the estimates of the President's C0-,'mission

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
71

rate) would be .152. Target equilibrium enlisted

strengths for the 7ir Force ranged between 471,200 and
72

628,200, 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 exists in the enlistee population. 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 volurinceis" (from Chaptei' 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

7 1 Report of the President's Commission on an All-Voluntee.:

Armed Force..., p.185.

72 Ibid., p1.182.
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i f qhortaxres exist at any mental category level. The

rpeults of this comparison are contained in TABLF 14.

TABLE 14

Percentage Increase In Applicants Expected
In the Absence of a Draft in a
Specified Mental Category to

1eet Manpower Requirements In that V•ental Category
(Categories I-III)

'anpower Mental Categories
R~equi renment
(1000',s) T II ITl

71.6 3P.93% 51-33% i8.121,
95.5 A5.31% 101.85% ý7.55

tanpower deficits occur In all mental categorles, even

at the lowest foree levels considered by the Presidpnt's

Cormnssion on an All-Volunteer Force. Defiltt.s In Cat-

eqr~res I and Ii are proportionately higher than the

0,?eits experienced In P'ental Category IRI.

One ossIlble solution to the above deficits might

up a reduction in the Air Force's quality requirements.

Trste-d of filling all requirements with Individuals In

Cateror>.s I-ITT, the Air Force might elect to cont 4 nut-

enrlstinv the same proportion of Cateporv IV enllstees

as I•s oroestl- required by the Department of Defense.
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Ibis policy would result in the following distributions

of requirements and available applicants:

Cat. I cat. II Cat. III Cat. IV

Required 9.5% 39•3% 34.5% 15.7%
Available 8.5% 32.3% 36.3% 22.9%

99f of the available applicants would be eligible for en-

listment using these standards.

Using the methods developed above, the ratio of total

applicants to total requirements necessary to meet the

Air Force's demand for ranpower in each mental category

can be determined as:

Total Applicarnt/Total Requireverts
Category 1 1,,13
Category II 1.21
Categoryv 111 .96

Catewory IV .74

The Increases in each mental category necessary to sus-

tain the force levels described by the President's Commin.iqor

on an All-Volunteer Force are contained In TABLE 15.
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TABLE 15

Percentage Increase in Applicants
In a Specified Yental Category

Necessary to Meet Yanpower Requirements
In that Mental Category

(Categories I-IV)
(Negative percentages indicate surplus applicants)

Manpower Mental Category
Requirements
(1000's) I II III IV

71.6 15.47% 25.71% -1.8% -24.65%
95.5 54.02% 67.67% 30.97% .50%

By lowering quality standards, the Air Force would sub-

stantially reduce the shortages experienced at each qualttv

level In an all-volunteer force. In fact at the lowest

force level considered a surplus of Category III and

Category IV applicants would exist without additional

inducements.

In most probable scenarios, however, additional in-

ducements would be necessarj 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 increases

requIred in Mental Categories I and Ii are much larger

than the ii creases required in Mental Categor!es IIl 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 elastlc than the supply of applicants with

low mental aptitudes. Unless this large different in"

elasticities exists, pay rai.ses sufficient to fill re-

quirements in higher mental categories will produce an

excess supply of applicants with lower mental aptitudes.

Under these conditions, it would be less costly to meet

manpower requirements by offering differential Incentives

to Individuals with high mental aptitudes rather than by

ralsinug miltsry pay for all enlistees.
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Chapter VI - Summary and Conclusion

A. Summarization of Findings

As described In the Introduction, the basic study

nuestlon In this paper was subdivided into three sub-

sidlary questions.

The first subsidiary question concerned the relation-

ship between applicant draft lottery numbers and the quan-

tity and quality of current applicants. A theoretical

model of enlistment behavior was developed as a means of

arrIving at an initial hypothesis about the nature of this

relationship. Based on this model, it was hypothesized

that applicants for enllstment would decline if the pro-

bability of being drafted was decreased. Since an Indiv-

Idual's probabilitv of being drafted is inversely, related

to his position in the present draft lottery sequence, it

was further hypothesized that more low sequence number

individuals would apply for enlistment than Individuals

with nunbers 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 who 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 lottexv nnmber group.

The Interpretation placed orn these findings was that if

an individual held a lottery number above those assigned

to the "cr1 tical group" he had a perce! ved probab li ty of

heirg draft ed v-niual to zero. A hi zher po '-tIon j n flip

i'ttery sequence noulI .auvse no further decrease in per-

ceived probability of being drafted, and therefore caused

no further reductions In the number of individuals apply-

ing from a particular lottery number group.

The Identification of a group with a perceived pro-

')abtltty of being drafted equal to zero served as the

basis for answering the second subsidiary question pres-

ented in the introduction. Since a portion of the indiv-

iduals under the lotterv system are presently certain they

Wil. not be drafted, It can be assumed that if draft calls

were reduced to zero the rest of the potential appli cant
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population 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

critical group in the lottery sequence. The applicant

Dopulatlon expected in the absence of a draft can be divid-

ed by the current applicant population to determine the

percentame of current applicants who would apply for en-

listment If the draft is eliminated. Using the 15% random

sample or 1970 applicants considered in this study, it

was estimated that 51.5% of the present applicant Dopul-

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

decrease expected for high aptitude applicants was about

twice the percentage icrease expected for Individualg

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



14&3.

cor.is i lere.1 (see TABLES 5-9).

Raving detprmined the quartitv and qual.ty of aDpli-

cants available for Air Force enlistment In the absence

of a draft as required by subtidiary question two, the

Air Force's stated requirements for manpower were deter-

mined and coinared to the expected applicant population.

This comparison indicates the Air Force's ability to mvet

Its manpower quantity and quality requirements if draft

calls are reduced to zero, which provides the response

to the third and final subsidiary question. Vanpower

quantity requirements were varied over the range required

to support the force sizes contained in the Report of the

President'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 percentage

I icreases required to fulfill manpower requirements In

the two highest aptitude categories were at least twice

the increases required In lower mental categories. Since

the average mental aptitude required was substantially

above the average aptitude 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 must 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 off dates for the 1970 and

1971 lottery pools. By comparing the proportion of re-

quirements presently filled by applicants holding lottery

numbers with the expected applicant population derived in

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

applicant population (females and -males under 19) will

exactly fill the remaining manpower requirements. To the

extent that this assumptior is false, the comparison made

between applicants and requirements is invalid as a state-

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

requirements. It is probable that inclusion of 'he rest

of applicant population would reduce both the average

quality required by and available to the Air Force,
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A second limitation resulting from the use of lottery

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 In proportion as during the transition year).

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 years.

The relationship between lottery numbers and number

of applicants observed in this paper assumes that differ-

ence in applicant response Is based solely on different

perceived probabilities of being drafted. It expresses

applicants for enlistment as a function of probabilltv

of beina drafted. However, as demonstrated In the dis-

cussion of the theoretical model, other factors such as

relative military pay, civilian unemployment rates and
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non-mnonetary returns from various forms of employment

also influence enlistment 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.

Finally, the conclusions reached regarding the Air

Force's ability to meet its stated requirements are valid

Only if these stated requirements really represent the

minimum manpower quality and quantity necessary to per-

form the Air Force's mission. Given the conclusion

reached in Chapter V that quality "requirements" are

large•' a function of current supply and demand condi-

tions, it is doubtful that the present statement of re-

quirements is valid. It has been adopted here only

because no cther alternative statement of manpower

quality requirements presently exists.
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C. Policy ImplIcations

The policies 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 compensation. This study

addresses itself 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-

ments. However, the nature of the deficits 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

substantially higher than the percentage increases needed

to fill requirements at lower mental aptitude levels.

Unless high aptitude individuals are much more responsive

to monetary 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 4 tions, differ-

ential Incentives which provide more compensation at high

' 'i ' ... . • J -I • - 1. .. . , - ,i ... , -- " ' .. .... -,. u , .- ._- .- -- .
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aptitude levels would allow the Air Force to fulfill its

manpower requirements more efficiently than through the

use of a general pay raise. Differential incentives

could take the form of "proficiency pay" for skills re-

quiring mental aptitudes or an enlistment bonus for In-

dividuals filling high mental aptitude enlistment quotas.

Since the price elasticity of military manpower supply

(the sensitivity of enlistments to changes in military

pay) can be objectively measured, most studies of an all-

volunteer force have focused on pay increases as a means

of attra.-ting sufficient manpower. The basic methodology

adopted by the Gates Commission (as described In Chapter T)

assumes that manpower deficits will be removed by increas-

Ing military pay. In terms of the theoretical model devel-

oped in Chapter IT, this implies that MI will be increased

until Mi 2_ M, 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 may

be a highl-, Inefficient method of attracting and retain-

1n• additional manpower in an all-volunteer force. Once

both military and civilian pay have reached levels suffie-
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lent to provide a comfortable standard of living, non-

monetary factors such as job satisfaction and status begin

to dominate an individual's career choice. 7 3 Instead of

increasing H1, the Air Force could attempt to influence

the di s (net non-monetary preference for military as

opposed to civilian employment) held by the potential

enlistee group in such a way that M* was reduced for most

of the individuals in the group. This would increase the

number of enlistment applications available at a given

level of military pay, Mi, and reduce the requirement for

new recruits by Improving retention rates for those In-

dividuals already In the Air Force.

One step toward "Inoreasing job satisfaction in the

military services would be a keduction In the number of

jobs - both In terms of positions and classifications.

The cost of a unit of labor to the military in an all-

volunteer force will probably be at least as high as a

similar unit of labor In the civilian economy. However,

the draft presently allows the military to procure man-

7 3 Findings supporting this contention are contained In:
Officer Motivation Study "New View," Vol.I-II. Washington,
D.C.t USAF Director of Studies and Analysis, 1966.
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power at rates substantially elow those existing in the

civilian mark st. As a result, many tasks performed by

the military use a far more labor-intensive capital-labor

mix than similar tasks in the civilian economy.74 As the

military transitions to an all-voluntcer force, it should

therefore begin substituting capital 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 decrease 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

74 See for example: Herman L. Gilter, end Lloyd Woodman, Jr.,

An Investigation into the Use of Labor and Capital for Air-
craft maintenance in the-Mllltar- andd Commercial Sectors,
T---- -2. USAF Acalaemy-C7oloiradot Department of Economics,
USAF Academy, 1969.



151.

force than would result from continuation of the present

level of inputs.

Since the military will be competing with civilian

employers on an equal footing if the draft Is eliminated,

military personnel management policies should beaome 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 in

the system. By allowing individuals who already have

skills 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 improvements in en-

listments, retention, and manpower productivity resulting

from reducti ons 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-

itarv service must be sufficient to meet physical needs,

but they will not fulfill 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. eThe first area concerns the removal of some of

the limitations discussed in section .3. The second area

for additi rnal study involves the application of the tech-

niques developed In this study t.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 absence of a draft have

a stro:•M Incerntive to delay enlistment until after they

have been assig'ied a lottery number, which may effectively

exempt them from induction. Therefore, applicants 18 years

old and younger could be expected to be less sensitive

to elimination of the draft. Likewise, female applicants

would probably bc unaffected by ellmination of the draft.

A response by these two groups to elimirint•on of the
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draft which differs substantially from the expected be-

havi or of the group wv th 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 either the observatloo

method or the survey method. A survey of applicants

would be difficult to ad-iintster, and there are several

problems associated wita 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 available.

The problems created by the transit• onal natiire of

tvo 1970 lottery w11i not be present In data frnr 1971

and subsequent veers. Experience In subsequent yeers

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 Sel-

ective Service Administration expects to call Is 150.75

S nce the draft could be expected to have a decreased

eff'-ct on enlistment decisions in the 1972 pool. the per-

7 5Washin Ps A s),Wah~gon Post (August 6, 1971), P.1.



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

Air Force.

The requirement for mental aptitude stated by the

Air 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

fosts for the armed services, requirements for these

individucls 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 environ.,ient should also be examined.

Associated with the need for additional study of the

Air Firce's manpower quality requirements Is a re-examination

of the USAF testing progrems used In selecting enlistees.

The Air Force presently classifies applicants according
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draft which dlffars substantially from the expected be-
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"5Swashlngton Post (August 6, 1971), p. 1 .
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centage of "true volunteers" should be higher in 1972

than those found In the 1973 lottery pool. Finally,

studies of experienue 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 aptitude stated by the

Air 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

co&.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 onvironment should also be ex&mined.

Associated with the need for additional study of the

Air Force's manpower quality requirements Is a re-examination

of the USAF testing programs used In selecting enlistees.

The Air Force presently clas~iries applicants according
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to their four AQE scores and their AFQT score. The high

correlation between all five of these indices suggests

that they measure mostly the same thing. Assuming this

is the case, It would be better to select applicants

according to their score on one index. This would reduce

the amount of testing at recruiting detachments and re-

duce the number of regular quotas a recruiter is required

to fill 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 training.

The procedure used in this paper could be applied to

any other group of applicants for enlistment. For example,

In the Air Force ROTC cadets and applicants for entry into

Officer Training School could be examined to determine the

decrease In anplioants for officer training in the absence

of a draft. Since all applicants for officer training

know their lottery numbers before they apply, the entire

applicant population could be considered. Outside the

military, lottery number distributions could be used to

examine the effects if perceived probability of being

drafted on civillani 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

himh in the order of call. By examining the distribution

of lottery numbers held by employees in different Industries,

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

Since this study will examine lottery numbers for

Air Force enlistees, the data used in the study must

meet several criteria. To determine an Indlv'dual's

lottery numbcr-, the year, month, and day of birth must

be known. To influence an individual's enlistment dec-

ision, a lottery number must be assigned before the 'n-

dividual applied for enlhi;tment. Thus, the date each

Individual applied for enlistment must also be known to

determine which individuals had lotter.'y numbers when they

applied for enlistment. Finally, the sex of each appli-

cant must be known, since lottery numbers are assigned

only to males.

Tn addition to information required to determine

lottery 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 its quality requirements tn term.s of

sttItlide scores and Rlniee the prtmarv purpose of this

paper Is to compare predicted enlistee qualit"' and quantitv

I

V _ _
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wi th requirements, the quality measure in the data source

must be compatable with the aptitude measure used In stat-

ing requirements. Air Force requirements are stated in

terrs of Airmen Qualifying Examination (AQE) scores so the

data source must contain AQE scores, or be convertible to

a eomparable aptitude index.

As stated In Chapter I1, 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-

listment, 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 appli-

cant population the data base used In this paper should re-

present the group initially applying for enlistment, regard-

less of whether or not the Individuals concerned finally

entered the Air Force.
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A, Data Base Selection

Since applicant quality data is required to meet the

requirements of this study, the USAF applicant testing

propram was examined to determine If the necessary inform-

ation Is *vallable. Several different aptitude tests are

used by the Air Force in its testing program, but sime are

not administered to all applicants.

An individual who is considering Air 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 Qualifv-

Ing Examination (AQ7E) 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 percentile rankings in each of four areas which in

turn relate to ability in a particular type of Air Force

job. The scores are normed on the distribution of talent.

expected in a wartime mobilization population.7 6 The per-

76H.L. Nadden and W.B. Leeznar, Development and Standard-

izatlon of Airman Qualifying Examination - 1_6•,PRf-TfI--
T4. Lackland APB, Texas: Personnel Research Laboratory
T-ujrust, 1965), P.5. The test Is normed against the i960
12th grade male population.
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centile range is broken Into increments of five percent.

Since the veore associated with each increment indicates

the perceintage of the population soorrng below that in-

crement, the highest score on the test is 95 and the low-

est Is 0 (0 is scored as 01 to facilitate use of scores

with data processing equipment). 7 7 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 ability to complete training In that aree.

Since 1958, the Air Force has used AQE scores to

selectively enlist Indiviuals against AQE ouotas. To

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
only test used to screen potential recruits was the Armed

Forces Qualifying Test (AFQT), which ;ields a single In-

7 7 Headquarters USAF Recruiting Service. Aptitude Test-
Ing In the United States Air Force. A report based on mat-
erial preparpd by the Personnel Research Laboratory, Lacklard
AFB, Texas. Wright-Patterson AFB, Ohio: Yeadquarters USAF
Recruiting Service (October, 1962), P.3,
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d'". of applicant quality. AFQT minimums were established

for each servi ce to insure that manpower quality was di s-

tributed equitably between the services, but '1o testing

for classification purposes was done until basic tralning.78

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

An Individual takes the AFQT only if he attains an accept-

able scone 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). 7 9

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

hiph school seniors desiring to take part in the testing

program prior to their graduation. The scores from this

test can bp used in place of the four srea scores frp-

•'he AQF. 80 An Indvidual who has completed t:-e ASVAB

7Ibid., p.17.

7 9 1bh d., r.17.
POU.S., Department of the Air Force, Air Force Filitarv

Personnel Tes tin• Sýs~tom, Air Force Manual 355--. T-D-iejber.



162.

prior to enlistment may submit his scores to an Air Force

recruiter in place of scores on the AQE. These scores

are then entered Into his record in place of the AQE Area

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 DLcument 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

avai1labl e.

The AQE examination was selected for use in Whs

study both because It contained all necessary data

elements and because the population taking this exam-

ination is a close approximation of the true applicant

population. The ASVAB is given to the entire senior

n1ass In many high schools participating in the program,

so many of the individuals who take the test have no

iitention of enlisting In the armed forces. Furthermore,

at the present time less than 10% of the high school pop-

ulation Is being tested, with major differences In the

wnorentape tPsted in various geographical regions.81

lIntervview, Author wi th CMSgt. I,.W. Miay, Hq USAF Recrui t-

ina Service, Randolph AFB, T"exas (May 8, 1971).

I . . .
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The ASVAB Is thus not a good representation of the appli-

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

date Is not tncluded 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 Air Force enlistment to apply at a

recruiting station.

Ailthougb a oood representation of the applicant pop-

ulation, the AQW, does contain some 'imperfertions. Some

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 t)-_y would not be willing

to commit themselves if offered the chance to enlist.

Also, some individuals apply under their ASVAB scores and

therefore do not take the AQE at all. In both of these

cases, however the group involved is small 8 2 and there

z2Since over 75% of the AQE population considered 4n
th's paper eventually accepted enlistrent In the Air Vorce,
most individuals apparently entered with the intention of
accepting enlistment if it was offered. Ars was previously
mentioned, the ASVAB is administered to less than 10% of
the present high school graduating class.

Lk
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Is no evidence that suggests It biases the 7roup taking

the AQE as ,-n estimator of the true applicant population.

B. Sample Design and Selection

After 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 Personnel

Document Depository, operated by the USAF Human Resources

Laboratory at Lackland AFB, Texas. The answer sheets are

boxed at the Depository in the order in which they arrive,

with approximately 3000 answer sheets per box. SiInce

they are boxed In the order In which they are received,

the answer sheets are stored Iw rouehly chronotogtcal

0o d tr.

The data for thas a saper were collected durong the

first week In December, 1970. At that time, the Deposit-

ory contained 32 )oxes of AQE answe- sheets that had been

completed since the first lottery drawing on DeJember 1,

1969. The most recent answer sheets available were from

October, 1970 (there is uenally a si. week O.1sy between
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the time an individual takes the AQE and the time the answer

sheets arrive In the Depository), Assuming 3,000 records

per box, the subject population was estimated to consist

of 96,Q00 individual answer sheets.

Since Identifying information on the forms was not

machine processable, a random sample was drawn from the

population. Forty-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 151 of

thp total population. 8 3 Data from the answer sheets were

transcribed on coding forms and then transferred to punch

cards.

C. Data File Creation

For each record in the sample, the following Inform-

ation was recorded:

6 3 Using a 15,000 record sample, small subgroups (1ý of

the total population) can be estirated ± 16% of t)'eir true
value with 95% confideace. See Will'am G. Cochran, Samy-
llnx TechnIquer. New York: John Wiley and Sons, 1963j-

o 77T7
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Test Date (Yr-Mo-py)
Years of Edhucation
Date of Birth (Yr-Mo-Dy)
Sex

Future Plan,:
AQE Scores (Machanical, Administrative,

General, and Electronic)

"Future Plans" refers to a block included on the AQE

answer sheet which allows an Individual to express his

Intentions regarding Air Force enlistment. The responses

obtained here are of doubtful validity, since even uncer-

tain individuals will probably not wish to decrease the

attention devoted tc their applicstion. However, the

responses to this Item 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 "0" 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 falling 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 arl less thar 28 years
from test date (required for eulist-

ment)
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e)ex: N' or F

Flans: 1 or 0

AQF,. Scores: each score must be 01 or a multiple
of 5, 05-95.

In addition, each day" was checked for validity (that is,

error.q like "February 30, 1970" were detected and eliminated).

The edit 4rn process eliminated 433 records, or about 3% of

the semple population. The majority of the eliminated

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. In addition to the data contained

in the card file, the data file contains each applicant's

draft lottery sequence number. The prograr used to create

the data file determines whether each individual had been

assigned a lottery number before applying for enlistment

anrd looks up the lottery number for all who did.

Each individual's lottery number Is based on his

birth date. Year of birth determines which random sequence

drawing r.oplies to a particular Individual, while the

rorth and day of birth identifies the number In the sequence

aoplving to the Individual.

Tn addition to providing for randor selection of

quailfied reistrants., Public Law 91-124 reduced the period
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of vulnerability to the draft from seven years to one

year. 8 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,

Its 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 year group became necessary. If this occurs, older

individuals will be drafted. Any person who is deferred

durinp his normal year of vulnerability w.ll be Included

In the year proilp 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 individuls in their early 20's would

have been skipped entirely, because they were too young

to be drafted under the "oldest first" system and vould

have been too old to be coraidered under the new system.

To ersure these men d~d not escape exposure, the 1970 ran-

don sequence Included all Individuals age 19-26 instead

of only the nineteen years old group to be considered In

F4Selective Service Administration, Semi-Annual Report
of the Director, July I-December 31, T. Washington,
D.C.. Gov•runmert Printing Office, 1( '70, p.7.
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subseauent sequence drawings. 8 5  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,

issued April 23, 1970, ended the granting of deferments

for paternity, agriculture, or occupation. 8 6  This change

in policy reduced the alternatives to militarv service

available to individuals graduating in June, 1970, espec-

lally for higher quality Individuals who were best able

to compete for exempt employment.

The first lottery numbers were assigned on December

2. 1969 and applied to individuals born betwAen .januery 1,

1944 and December 31, 1950.87 The first draft calls under

this sequence were made in January, 1970. Individuals

8 5 Selective Service Administration, Lottery, a lottery
draft information pamphlet, Washington, D.C.: Government
Printing Office, 1970, p.1.

8 6 Selective PSrvi ce Administratior, Semi -Annual Epenrt of
the Director, January 1- June 30, 1970. Washington, L.,..:
Government Printing Office, 1970, P.7.

"?Selective Service Administration, Seml-Anriual Report of
th, Director, July l-December 31 1962_.., P-7.
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wI th numbers at the beginning of the sequence thus had

a month to decide between Induction and enlistment. The

second lottery sequence, which assigned numbers to persois

born in 1951, was drawn on July 1, 1970.88 Since individ-

uals with numbers in this sequence would not be drafted

until January, 1971 at the earliest, they had 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 phy0lcalc wIre begun for persons

with numbers 1-100 in the 1971 sequence during August,

1970,89 further Increasing 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 wecre included In the sample population considered by

88Selective Service Administration, Semi-Annual Repprt of
the Director, July 1-December 1, 190. Washington, D.C..Government Printing Of f, 1971ce--.p

8 9 1bid., p. 6 .
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this study.

The sample !opulatlon having lottery numbers was

defined as the group having a lottery number assigned

before taklng the AQE. To be included In this group, an

individual had to be male and fall into one of the two

following categories:

Category Birth Year Test Date After
I 1944-1950 December 1, 19-69

TI 1951 July 1, 1970

Category I individuals were assigned numbers (by month

and day of birth) according to the sequence drawn on

December 1, 1969. Category 11 individuals were assigned

numbprs drawn on July 1. 1970. The data file (c,;eated

on magnetic tape) thus contained the followIng data elements

for each of the 13,77390 Indivilduals In the sample-

Test Date (Yr-Mo-Dy)
Years of Education
Btrth Date (Yr-Mo-Dy)
Lottery Number (if any)
Sex
Future Plans
AQE Scores

O0 Some data items are blank on a small Dortion of the
records in the sa'ple. The sort program used in compil-
ýng the i;scrlptive statistics contained In the next section
linores blank data Items. The size of the sample population
therefore appears to fluctuate slightly, depending on the
data element on which the sort Is run.

I
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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 third

chapter can be used only with individuals who have lottery

sequence numbers, the proportion of individuals in the

sample holding lottery numbers is if primary importance.

TABLE Al

Sample Distribution by Sex 'and Iotter~y
Number (Entire Sample)

Female 1684
Male 12083

Wi th Numbers 7501
Without Numbers 4582

If only the records for individuals who indicated they are

Interested In Air Force enlistment (Plans Code=1) are con-

sidered. tCe following distribution results:



'73.

TABI.T; A2

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

Female 1134
Male 8625

With Numbers 5325
Without Numbers 3300

9759

In both the total sample population and the portion of

the sample population indicating an interest in Air Force

enlistment, Individuals with lottery numbers mass up

about 55% of the total. Therefore, based on their stated

Irtentions, there does not appear to be a tendency for

individuals with lottery numbers to have a stronger or

weaRlrp preference for enlistment than the rept of the

sampl e.

Normaliy, applications for enlistmert peak durlr7

J',we and July due .o the large number of individuals

leavinv school at that time. The sample data was examined

to determine if a similar pattern was observed.
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The total number of applicants by month follows the expez~t-

ed patteru, with the exception of the December, 1969 sub-

group, which is siqnlificantly smaller than any other month-

ly total. Since *hIs portion of the sample was drawn from

the oldest data in the population, •ie samplIng process

mav have omitted some of the December, 1969 data durIng

sample selection. This would result In the low monthly

total observed above. November, 1970 Is also understated

since most answer sheets from that month had nmt vet

reached the Depository when the sample was taken.

Another Interesting facet of TABLE A3 I s the manner

In which the percentage of individuals with lottery numbers

flucituates over t1me. BeginninF at 63% In Dece, er, 1969.

the persentage of individuals wt th lottery numbers decllned

during the first half of the year. However, with the end

of the school year, many Individuals lost their educational

deferments and In July the 1971 sequerce was announced.

As a result, the percentage of Individuals with lottery

numbers applyinR for enlistment increased to over 60% and

did not fall below 56% for the rest of the period observed.

This increase agrees with the experience of many draft

boards In the Selective Service System during this period.

Due to the Increase in the group subject to the lottery
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because of termtnated educational deferments, and the

risulting increase in individuals with low lottery num-

bers, some draft boards were actually calling Individuals

with higher seouence numbers in May, 1970 than they were

calling in December, 1970.91

The effect of high school and college graduaio-, on

the distribution of years of education In the applicant

group was also appxrent in the sample data. Because most

high school and college graduates make an enlistment dec-

ision immediately before or soon after graduation, enlist-

ments from individuals In these, three categories are con-

centrated between the months of April and August.

91Selective Service Administration, Semi-Annual Report
of the Director, July 1- December 31, 19-7-0..., p.1.
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Mnmy persons who are still In school initiate applica-

tions for enlistment during April and May, ao the large

increases observed ..n these months were for the most part

applicants who wished to enter upon graduation in June.

These Individuals do pose a problem in interpreting the

data, however, since some individuhls do not count the

year of school they are presently completing as a year

of schoil, while others do include the current year as

a vear of education. This problem becomes particularly

[mportant if an estimate of high school or college grad-

uates in the population Is desired (that Is, applicanti

with at least 12 and at least 16 years of education).

This paper attempts to circumvent this problem by aggregat-

Ing the 11 and 12 year groups and the 15 and 16 year grouDs.

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

include some individuals who in fact have only 11 or 15

years of education.

Examinl.g the distribution of educational levels

within the population reveals a heavy concentration of

individuals with education beyond high school in the

group with lottery numbers. As previously developed In
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the discussion of the Vitola and Valentine paper, this

is not surprising due to differences In age. However,

the data does reinforce Vitola and Valentine's contention

that the group not assigned lottery numbers is 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 Total

Female N 5 1467 180 15 0 1667
% .3 88.0 10.8 .9 0 100

Male with-
out Lottery N 420 3942 177 13 3 4552
Number % 9.2 86.6 3.9 .3 .1 100

Male with
Lottery N 308 3911 1946 1180 106 7451
Number % 4.1 52.5 26.1 15.8 1.4 100
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Appendix B - Distribution of Lottery

Numbers within each AQE Mental Aptitude

Subgroup and Educational Subgroup
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