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PREFACE

Impetus for the research described in this Memorandum was fostered
by a mutual Rand and Air Force interest in the recruiting capability of
the Air Force in a Post-Southeast Asia environment. On Rand's part,
this interest has engendered research concerning the effects of the
draft on Air Force enlistments and the career intentions of volunteers.
This Memorandum focuses on the effect that reduced draft calls would
have on the quality and quantity of airmen volunteers when the war in
Southeast Asia is terminated. It describes a model of the supply of
airmen in terms of occupational choice. A companion study is reported
in A. A. Cook, Jr., The Supply of Air Force Volunteers, The Rand
Corporation, RM-6361-PR, September 1970.

The Directorate of Personnel Planning has been apprised of the
underlying model and has expressed interest in our results. At
Headquarters USAF those who are involved in assessing and maintaining
the quality of recruits should be particularly interested in our findings.

Although the conclusions are self-contained, a knowledge of the
economic theory of supply and of statistical regression theory would

be helpful in understanding the model and its estimation.
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SUMMARY

This Memorandum describes an analytical model of airmen supply in
terms of occupational choice. The model is used to examine the distri-
bution of volunteers in terms of the Armed Forces Qualification Test
scores of new airmen over time. By considering the manner in which
the Air Force creams the volunteer population to obtain its recruits,
the model can be used to explain the variation in the quality of its
recruits under different situations, Our findings provide insights
into the effects of possible changes in the environment and suggest
ways in which the Air Force can maintain its recruit quality if such
changes occur., A hypothetical scenario is provided to illustrate how
the results can be used,

Over time, the Air Force has had more volunteers for recruitment
than necessary, Therefore, in filling its quotdas it has taken the
"best" volunteers, i.e., those with the highest mental scores given
physical and moral eligibility, Thus, changes in recruit quality over
time reflect changes in the voluﬁteer population,

The principal independent variables in the model are (a) net occu-~
pational advantage, as measured by the ratio of military to civilian
earnings; (b) two draft pressures--(Dl) those who have passed their
Preinduction physical and face imminent Army induction, and (D2) those
classified as eligible, but as yet unnotified to report for their pre-
induction physical; (c) the unemp loyment rate for the relevant age
group; and (d) the population eligible for recruitment. In addition,
dummy variables are introduced to reflect three different periods when
important exogenous occurrences may have had a significant impact on
the economic model; namely the Berlin crisis of 1961, the period when
draft deferments for marriage were allowed (1963-1965), and the Vietnam
War (1965-1967). Also, dummies were introduced to account for seasonal
variations in the recruit quotas and the quality of volunteers,

The results of ordinary least Squares regression analysis indicate
that earnings, the second component of draft pPressure, the number of
Air Force recruits per period, the marriage deferment and Vietﬁam

dummies, as well as the seasonal dummy for the third calendar quarter,
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have a statistically significant impact on the quality of new airmen.
The relative military to civilian earnings ratio is clearly the most
important variable, This is an important finding because it indicates
that recruit quality responds to changes in military versus civilian
pay; for instance, a l-percent increase in the net advantages of
military service will induce a 0.52-percent increase in the average
quality level of volunteers,

The statistical significance of the second component of draft
pressure, the ratio of those called for their preinduction physical
examination to those in the I-A pool who have not yet been examined,
must be interpreted in conjunction with the marriage deferment and
Vietnam dummies. Both dummies reflect decreases in recruit quality,
apparently through decreases in the size and quality of the available
manpower pool for specific levels of the draft variables, with the
more qualified young men having an advantage in the competition for
student and occupational deferment. The second component of draft
pressure indicates that the quality of Air Force recruits will in-
crease as the number of men called for preinduction physicals increases
for a pool of a given size. Thus, those threatened with the draft
seek a preferred solution--Air Force enlistment; and, given the cream-
ing of Air Force volunteers, the quality of the recruit force increases.

The level of manpower requirements (recruit demand) is negatively
correlated with the quality of the recruit force; and the size of the
relevant population, although statistically insignificant, is positively
correlated with recruit quality. The emphatic negative significance
of the demand variable with respect to quality underscores the validity
of the creaming process in Air Force recruiting,

The significant value for the third calendar quarter dummy reflects
the end of the school year and the rapid influx of new high school

graduates,
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I. INTRODUCTION

The Air Force has always had an excess supply of volunteers from
which to draw, and has had little difficulty recruiting the airmen it
needs in any period.+ It has not participated in the draft in the last
two decades, and its recruiting problems and hence its techniques differ
from those of the other services, The draft and the pPressure on youths
resulting from the specific form of the draft, however, has affected
Air Force recruiting techniques, although it has still been relatively
easy to obtain the quantity and quality of recruits desired. With the
possibility that the United States may switch to an all-volunteer force,
the relevant question is this: If there were no draft, would the
Air Force be able to meet its manpower requirements with recruits of

adequate quality?++

To answer this question, it is necessary to analyze
the determinants of the quality of Air Force volunteers.

Air Force ability to attract sufficient recruits while maintaining
the quality necessary to fulfill its assigned missions is of particular
interest because draft calls are being sharply reduced and may be elim-
inated altogether after the Vietnam War. In addition, the civilian
opportunities and salary levels for young men are increasing substan-
tially. Certain other factors tend to ameliorate these two effects,
however. The size of the Armed Forces is being reduced; therefore,
the Air Force will need fewer recruits, And the size of the eligible
population is increasing yearly among young men reaching eighteen. In
addition, it appears that the unemployment rate for this population
will not decrease in the near future.

The Air Force must determine how the separate and combined effects
of such opposing influences affect quality in order to better adjust
their personnel and manpower policies toward obtaining some future
desired force structure. This Memorandum describes the construction
of an economic model of the quality of Air Force volunteers. The sub-
sequent estimation of model parameters will greatly assist in planning

future force structures and in implementing policies to achieve them.

fOnly in one quarter of fiscal 1961 and in two quarters of fiscal
1965 did the Air Force fail to meet its quota.

~H'Adequate mental quality.



¥ the volunteer population; however, the

The Air Force '"creams"
creaming is not a rigorous process. Recruiters prefer better appli-
cants to poorer ones but, in terms of the stochastic arrival of volun-
teers, will undoubtedly accept some less qualified men because of the
uncertain arrivaljof more qualified ones. There is a constant queue
of individuals awaiting acceptance into the Air Force, and those within
the queue have all been ranked in some order of preference. In filling
its requirements in each period, then, the Air Force first accepts the
more qualified individuals, and subsequently the less qualified ones.
However, the quality distribution will vary over time, both because
of the quality of volunteers available as well as the levels of man-
power required in any given period.

To determine the variation in recruit force quality, we use the
economic model to derive a quality supply curve, which can be used to
predict quality changes in recruits and, by extension, in volunteers,
as a function of the draft and economic comsiderations. We have not
considered any changes in the present recruiting procedures, the
existing test procedures, or the methods of setting and meeting the
manpower requirements in any given period. We constructed our model
solely within the confines of Air Force established institutional
arrangements. Within this framework we can consider plausible changes
in the draft and the economic environment and explain the changes in
recruit quality by means of the estimated supply curve.

Section II discusses the demand for recruits and the selection
process for choosing volunteers as enlistees. Section III describes
the volunteer supply in terms of occupational choice as well as the
variables that affect recruit supply and quality. Section IV contains
the specification of the model. Then Sec. V defines the variables
used in the analysis, and Sec. VI contains the estimation of the supply
of quality parameters. Finally, Sec. VII summarizes the results of
the model and its estimation. By couching the results in the frame-
work of a hypothetical but plausible scenario, we show how the model

can be used to determine a specified quality level and to estimate the

+Takes the best of the volunteer population. Given moral and
physical acceptability, the Air Force prefers volunteers who score
high on the Armed Forces Qualifying Test (AFQT) and the Airman
Qualifying Examination (AQE) to those who score low.



cost of achieving such a level. Appendix A contains the calculation
of the net advantages of military to civilian life, and Appendix B

contains the means, standard deviations, and ranges of the variables.



II. THE DEMAND FOR RECRUITS

We assume that the Air Force always obtains the number of recruits
it demands. In satisfying this quaniity, the Air Force allows the
quality of its recruit force to vary from period to period. This is
an essential factor in the analysis, and a fundamental assumption of
the model. If we treat volunteers, for the moment, as homogeneous
with respect to quality, the required number of volunteers actually
accepted, i.e., the number of recruits, is defined by the number of
manpower vacancies+ for enlisted men in the Air Force; these vacancies,
in turn, are determined by Air Force manpower requirements for enlist-
ed men (which are assumed to be constant) and by enlisted personnel
losses during the period. The actual number lost is a function of
quits at the end of obligated tours, transitions from eﬂlisted to
officer status, retirements, deaths, and terminations at the initiative
of the Air Force for whatever reasons. Thus the manpower vacancies for
any period equal the number of losses from the prior period. (The
number of recruits needed is also adjusted for the normal attrition
in any recruit class.) Since this is a static model applicable to
any period, the force size, the manpower losses, and the vacancies
are all assumed to be stable.

The size of the recruit force equals the demand for recruits,
which is assumed to be given. Calculations of historical changes in
the number of recruits will not yield information about the supply of
young men available to the Air Force. Thus, estimation of traditional
supply curves is extremely difficult. This would not be the case if
data on all those who volunteer were available, but they are not.

In obtaining its recruits in any one year, the Air Force uses a

quota system. The quotas vary from month to month to better adjust to

the available supply, which is highly correlated with high school grad-

uatiaﬁ, and they also vary geographically to take account of regional
variations in population. Although the quotas are generally specified

in terms of the total number of recruits desired, a certain number of

TIt is conceivable that the number of vacancies is negative, but
in that case, the problem addressed here is nonexistent.
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men with specific capabilities are sopght. But if thesé‘capabilities

cannot be found explicitly, the next best men are accepted. Near the

end of the fiscal year all positions, heretofore unfilled, are filled

with whatever volunteers are available; and there are always more than
enough.

The foregoing reflects the Air Force emphasis, in its recruiting,
on meeting numerical personnel quotas under a constraint of fixed wages
and perquisites. Some of the perquisites offered to a prospective
recruit may vary, such as choice of occupational specialty and training,
but the model is not materially affected as long as the "better" recruits
get the '"better" offers and the offerings are relatively constant over
time. .

In more general terms, the labor market (i.e., the recruit market),
like most economic markets, has both extensive and intensive margins.f
Emphasis on the extensive margin implies that the buyer views the inputs
as basically homogeneous in quality. The Air Force behaves this way in
its recruitment activity. It attempts to attract the largest number of
possible volunteers, limited only by some minimum standards of acceptance
which have varied from time to time, but are explicit for any given period.
The standards are éstablished by the Selective Service System and relate
to moral standards (number and seriousness of criminal convictions),
medical standards (physical and psychiatric fitness), and mental stan-—
dards (ability to learn and be trained). .Each recruit must gsatisfy
minimum criteria in each category.

Search at the extensive margin, however, only determines the vol-
unteers who are eligible for enlistment. Who will actually be admitted
must also be determined. In solving this task, the Air Force behaves

-as any rational maximizer; it prefers more to less, better to worse.++

Tgee Albert Rees, "Information Networks in Labor Markets," The
American Economic Review, Vol. LVI, No. 2, May 1966, pp. 559-566, for
a discussion of the significance of operating at these margins in
civilian labor markets.

++In this case, the Air Force may be maximizing the wrong function.

In terms of its labor needs, it is not at all clear that it should
attempt to enlist the best, i.e., the brightest volunteers. For ex-
ample, reenlistment and mental ability appear to be inversely correlated.



Having attracted a given number of volunteers, it no longer views them
all as homogeneous, but rather creams the group to select those who are
best qualified. )

Quality refers to the mental capability of recruits and volunteers.
Given that the percentage of rejections for physical and moral reasons
is constant and that volunteers are not ranked physically or morally,
the key variant then becomes mental quality. The military services
assume that the mental quality of a recruit can be adequately measured
by their classification scheme and this is the device used for creaming.
Each volunteer is put into one of five possible categories by the Air
Force depending on his education, his Armed Forces Qualification Test
(AFQT) score, and his Airman Qualification Examination (AQE) score.

Once he has been categorized, a good surrogate for the "ideal" measure
of quality is the median score assigned to the particular category.
This assignment process is described in more detail later. Age and
educational attainment are somewhat important, but 90 percent of all
enlistees are 20 or younger and "a high positive correlation exists
between mental aptitude group and educational attainment."* Most
important, however, the Air Force and the Department of Defense accept

the Armed Forces Qualification Test as the basic index of quality.

+S. H. Altman, "Earnings, Unemployment, and the Supply of Enlisted
Volunteers," The Journal of Human Resources, Vol. IV, No. 1, Winter 1969,
p. 41. 1In fact, the Air Force supplements the AFQT with the Airman
Qualifying Examination (a more discriminating test used for assignment
purposes) and educational attainment as measures of quality, but the
model will be developed in terms of a single measure,



ITI. THE SUPPLY OF VOLUNTEERS

An understanding of possible changes in the composition of the
recruit force requires an understanding of the nature of the volunteers.
The supply curve can be conceptualized in the traditional economic con-
text: How many units of the item (labor) will be offered for a fixed
price reward? In the perfectly competitive situation, the construction
of such a curve depicting the different quantities offered for different
(hypothetical) prices requires that the laborers have absolutely no
direct influence over any particular price. This is the case for labor
supplied to the Air Force. Each prospective volunteer is a price taker.
Moreover, the volunteers are engaged in selecting an occupation, a long-

run decision.

OCCUPATIONAL CHOICE

Occupational choice can be viewed in the traditional Marshallian
framework--"The attractiveness of a trade depends not on its money-
earnings, but its net advantages."f Initially, the individual surveys
the occupations open to him and weighs the advantages and disadvantages
of each, such as earnings, long-term expected income, working conditionms,
perquisites, and location. Naturally, he selects the one with the
highest net advantage, given his preference schedule.

For simplicity, consider the decision facing an individual who is
already employed. Assume he makes an implicit dollar valuation summarizing
all of the advantages and disadvantages of his current occupation and a
similar valuation for the alternative occupation, given his knowledge of
the occupations. As long as his subjective dollar valuation of his cur-
rent occupation (call this his implicit reservation price) is greater
than the subjective dollar valuation of the alternmative occupation
(call this his implicit transfer price), he remains in his current
occupation. The decision is made in terms of the ratio of the reser-
vation price to the transfer price. As long as the value of the ratio
is greater than one, he does not change occupations; at one he is

indifferent; and below one, he transfers.

TAlfred Mirshall, Principles of Economics, Macmillan and Company,
(8th ed,,), London, 1961, p. 557,
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Of course, these subjective valuations are mot observable; how-
ever, the earnings in the two occupations are. The behavior of indi-
viduals in moving from one occupation to another as the actual earnings
ratio changes demonstrates the effect of their decisions, which are
based on the reservation-price to transfer-price ratio. The supply
curve for an occupation can then be constructed in terms of the observ-

able ratios. In a sense, the process is one of revealed preference.

EARNINGS

The earnings ratio need not equal one for an individual to be
indifferent between civilian and military life (occupations), ceteris
partbus. If he has an aversion to the military service, for instance,
then the earnings ratio for the military/civilian occupations must be
more than one for him to voluntarily enter the service because military
pay must be increased to offset nonpecuniary disadvantages. Although
nonpecuniary factors are important to the individual in the civilian
versus military choice context because of the marked differences in
occupational setting, they are only important to the analysis if their
relative value changes markedly over time. This does not appear to be

the case.

DRAFT PRESSURE

The effect, or pressure, of the draft on young men is the direct
result of the process that brings about the induction of individuals
into the Armed Forces. Since every male is obligated to register with
the Selective Service System on his eighteenth birthday, no male avoids
contact, however little, with the draft system. When individuals reg-
ister, those who have good cause are placed in a classification status
‘termed "exempt," that is, ineligible for induction while so classified.
Recipients of such exemptions have traditionally been those who are
?mentally insane, divinity students, sole surviving sons, farmers, or
;students still in high school. All others are classified as I-A,
"eligible but not yet examined."

An individual is not inducted directly from the I-A category without

a preinduction physical examination, prior but close to his potential



induction date. When a young man receives his notice to report to an
Armed Forces Examination and Entrance Station (AFEES) for his ''pre-
induction physical," he knows that he is being considered for induction
into the Armed Services. The preinduction physical examination elimi-
nates some men from consideration for mental, moral, and physical
reasons. Those who pass this examination are classified as "I-A,
examined and qualified," and can expect to be inducted very soon,
depending on the particular urgency and demands of the moment. Thus
the very existence of the Selective Service System and the induction
process is bound to affect the enlistment decisions of young men
choosing between military and civilian life. This effect can be dis-
aggregated into two rather broad components.

First, there is the draft pressure upon those who have passed their
preinduction physical examination and face imminent induction into the
Army (D1), The pressure on individuals who are unable to acquire defer-
ments precipitates an enlistment decision. Those wishing to avoid
induction into the Army may seek the relative security of the Air Force.
Individuals who feel this draft pressure the most, however, are those
who are less qualified and have fewer alternatives open to them. Because
of the creaming process, these men probably do not become Air Force
recruits. As a result, recruit quality is unaffected.

In general, and in a broad context, the number of volunteers and the
quality of recruits will be positively related to draft pressure. The
total volunteers to the Air Force and the other services should be
positively related to draft pressure. But a distinction should be
made between "true'" volunteers (i.e., those who would have enlisted
in the absence of the draft) and "draft-induced" volunteers (i.e.,
those motivated to enlist to acquire the benefits of particular training
‘and/or assignments not obtainable by draftees). The draft-induced vol-
unteers clearly react in the expected manner to draft pressure.

Second, there is the draft pressure upon those who are classified
as eligible, but who have not been notified to report for their pre-
induction physical examination (D2)., Pressure on this gfbup increases as
the eligible pool of young men shrinks and as more and more individuals

are called for their "preinduction physicals." The increased pressure
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forces these young men to seek deferments to remove themselves from
the eligible pool, if possible. As these individuals seek options to
Army induction, they tend to increase the number of volunteers to the

Air Force. This, in turn, tends to increase the quality of recruits.

UNEMPLOYMENT

Changes in the unemployment rate should cause changes in the number
of volunteers to the Air Force in each mental category. If the unemploy-
ment rate is higher for less qualified levels, relatively small changes
in the unemployment rate will yield only modest changes in the number
of volunteers on the relevant portion of the quality scale. In addition,
changes in the size of the Armed Forces in toto change the relevant popu-
lation pool. Unemployment varies inversely to these changes. Unemploy-
ment therefore is endogenous to the system of which the number and quality
of volunteers is a part.

In summary, assuming a constant force size, the supply of volunteers
to the Air Force is basically a function of the military to civilian
earnings ratio, draft pressure, the size of the relevant population pool

of eligible youths, and the unemployment rate.
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IV. THE MODEL

This section describes the model used to determine the quality of
Air Force volunteers. As previously mentioned, each volunteer receives
a quality ranking based on his AFQT score and his AQE score, and is
then placed in a specific category defined in terms of AFQT scores as

given in Table 1.+

Table 1

AFQT GROUPINGS

Midpoint
Category | Raw Score | Percentile Score | (Percentile Score)
1 89-100 93-100 96.5
2 74-88 65-92 78-5
3 53-73 31-64 47.5
4 25-52 10-30 20.0
5 '0-24 0-9 4.5

1"I‘he percentile scores reflect the normalization of raw scores
for the distribution of the population. The percentile distribution
by AFQT was originally correlated and equated with the Army General
Qualification Test (AGQT) results of World War II.

The current AFQT scores, as expressed in percentiles,
relate to the World War II mobilization population, which
presumably represented the expected distributions by AGQT
of the civilian manpower pool available then for military
service. Actually, the AGQT was standardized on the mili-
tary personnel, officers and enlisted men, of all military
services, as of the end of 1944. Since the exemptions and
deferments from military service were then at a minimum,
it was assumed that this military population may be taken
as "unbiased representation of the civilian manpower too,"
with respect to age, education, occupational status, and
geographical distribution. The current mobilization popu-
lation might differ in its distribution from that of World
War II. (Bernard D. Karpinos, "The Mental Qualification
of American Youths for Military Service and its Relation-
ship to Educational Attainment," Proceedings of the American
Statistical Association, 1966, p. 96.)

In recent years, however, the AFQT has been restandardized to take
account of changes in the educational standards of the relevant youth
population.
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We can now consider the AFQT percentile scores as a quality scale
and assume that volunteers are distributed across the percentile scores
between 0 and 100, as shown in Fig. 1, where v denotes the number of
volunteers and q the values of the quality scale.

Let £(q) represent the distribution of volunteers with respect to
quality; let h(E,D,U,P) represent the relationship between the number

,-q
0 24 g, 100

Fig. 1 -- The distribution of volunteers
by Armed Forces Qualifying Test scores

of volunteers and net advantages, draft pressure, unemployment, and
the size of the population pool at the various quality levels, where
h(E,D,U,P) shifts the distribution f(q) such that at each quality
level 3h/3E, 3h/3U, 8h/3D, 3h/3P > 0. The volunteers at any specific

quality level are given by
(1) v = h(E,D,U,P)f(q) .

The total volunteers V, then, for specified levels of net advan-

.tages, are represented in the area under the curve f(q) in Fig. 1:

100 100

(2) Vv = [ h(E,D,U,P)f(q)dq =f vdq .
U 0
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However, the Air Force has a minimum standard of mental quality which
is an AFQT percentile score of 24, so that the total number of accept-

able volunteers, V,, is the area under the curve f(q) to the right of

A!
24 in Fig. 1:
100
(3 N =fh(E,D,U,P)f(q)dq .
‘ 24

Now a minimum quality level of airmen recruits can be identified.
Let q_ denote this minimum quality level (q_ 2 24); then the number of
) o

airmen recruits, R, is given by

100
() R =fh<E,n,U.P>f<q>dq .

%

which is the area to the right of 4, under the curve in Fig. 1.

If we assume that the parameters of £(q) are given, the lower
quality bound, 4y in Eq. 4 becomes a function of the manpower acces-
sions requirement (R), net advantages (E), draft pressure (D), un-
employment (U), and the eligible population (P). But for a given
accessions requirement, 4, is positively related to E,U,D, and P.
As the number of volunteers at each quality level increases due to
an increase in E,U,D, or P, the fixed accessions requirement can be
satisfied with more qualified men. Hence the implicit lower bound -
q, increases. For specified levels of E,D,U, and P, the lower bound
is inversely correlated with the accessions requirement--the greater
R, the lower q,-

Once the lower bound has been specified so that the accessions

requirements are satisfied, recruit quality can be specified:

100 100
) Q =fquq =fqh(E,D,U,P)f(q)dq s
qO qO

where Q represents the average recruit quality. Again, for fixed param-

eters of £(q) and fixed levels of E,D,U, and P, the average quality, Q,
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is a function of the lower bound, q,* the greater g, the greater Q.
Since q, is a function of R, Q is a function of R. Thus the average
quality of accessions is a function of the net advantages of military
to civilian life, draft pressure, the eligible population, their un-
employment rate, and the manpower requirement in a given period. This

function can be written in a general form as

(6) Q = t(E,D,U,B,R)

where 3Q/3E, 9Q/3D, 3Q/3U, 3Q/3P > 0 and 3Q/3R < 0 .

Equation (6) indicates the determinants of the quality of the
recruited population and hence, by extension, the quality of the vol-
unteer population.

The bounded nature of the quality scale implies that the appropri-
ate specific functional form of Eq. (6) should possess a decreasing '
elasticity+ of quality with respect to each argument for relatively
large values of quality. Of several possible functional forms PpoOsS-—
sessing this characteristic, we have chosen the following complementary

supply function: i

——

+The elasticity of quality with respect to ome of its determinants,
say net advantages E, is defined as the percentage change in quality due
to a given percentage change in net advantages:

zaq _ 30/Q _ 2lmd

Elasticity = ZAE 3E/E 91nE

HOther decreasing elasticity forms are

(1) Q
(i1) Q= ¢oj + oy log E,

B -1
(iii) log Q = o/ + ay E -

a + a.E, where a_ < 0,
o 1 o

The complementary supply function, however, has been used by other
authors, and seems appropriate for our model. W. Y. 01, "The Economic
Cost of the Draft," American Economic Review, Vol. LVII, No. 2, May 1967,
pp. 39-62; and S. H. Altman and A. E. Fechter, "The Supply of Military

.

Personnel in the Absence of a Draft," American Economic Review, May 1967,
pp. 19-31.



e e a W
(N Q/100-1-a°xlmznz3u"xsr6 ,

where Q denotes the mean quality level of the recruit force (0 < Q < 100),
E the net advantages of military service, D1 and D2 draft pressure, U the
snemployment rate, P the eligible population, and R the airmen recruit
requirement. This functional form implies that a one-percent increase

in the ith argument leads to an e, decrease in the complementary quality
level (1 - Q/100) of volunteers; that is, a one-percent increase in the

ith argument leads to an e change in the mean quality level of recruits,

where € is given by*

100 -
(8) l:1 --ai ——Q—J‘

and € is the elasticity of quality with respect to the ith argument of
(n.

* a
, tThis elasticity is easily derived by rewriting (7) as Q@ = 1 - c°E 1,
and using the definition of elasticity in the preceding footnote:

&

* a
3 E N "1 /E (1 -
| el - 3%- . -(-2? - -(]__Q ) E— 6;. - ..al —Q—*R—L ».

j

ﬁhich reduces to
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V. THE DATA

Time series data were used to estimate the parameters of Eq. (7).
The data consist of quarterly observations from the first quarter of
1959 through the second quarter of 1967, This period was determined
on the basis of certain d priori considerations. In August of 1958
there was an important chéﬁge in the recruit testing procedure and
hence earlier data were not used. At that time, additional mental
tests, and minimum mental requirements based on these tests, were in-
troduced. Subsequently, individuals classified in mental group IV on
the basis of their performance on the AFQT test were further tested to
determine their potential usefulness in particular military jobs. The
observations stopped prior to the third quarter of 1967 because at
that time the full impact of Project One Hundred Thousand began to be
felt. This program stipulates that the Air Force must accept a certain
proportion of their recruits from mental group IV, and the proportion
required, 18 percent, substantially exceeded the percentage being ac-
cepted prior to that time.

We used the following quantification of the specified variables

in an ordinary least squares (OLS) regression.

QUALITY

The quality of the recruit population is measured by an index,
which is constructed by weighting the proportion of recruits in each
AFQT category in each period by the midpoint percentile score of that
category. Thus,

5
9 Q= K.C, ,
2 x.ey

"where Ki is the proportion of recruits in category i, and Ci is the

‘midpoint percentile score of category i.f

TThe Air Force recruit distributions by AFQT were supplied by
Alan Fechter of the Institute of Defense Analyses; they were originally
compiled by the U.S. Army Recruiting Command as reported by the Armed
Forces Examining and Entrance Stationms.

s
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NET ADVANTAGES

Net advantages are computed as the ratio of the present value of
an enlistment term in the Air Force to the present value of the income
an individual could receive in the civilian economy. This ratio of
the respective present values of future income for a decision made in
quarter k of year j is simply the ratio of the expected military earn-

ings to the expected civilian earnings:

VM

(10) By = ;gﬁ -k, ,

jk
where Ejk is normalized to Et’ the net advantage at time t. Constructed
in the above manner, the pay ratio explicitly considers expected dollar
pay over the relevant period as well as discount rates suitable for use
in the analysis of the occupational choice between military and civilian

life.

DRAFT PRESSURE

As described in Sec. III, draft pressure consists of two components:

where I denotes the inductees in any one period and EAQ denotes the
individuals who have been examined and found morally, mentally, and
physically capable of serving in the armed forces but have no prior

military service; and

D2 =137 »

where PPE represents those who have been called for preinduction phys-

ical examinations and IAP represents those in the I-A pool who have

+The earnings variable, E, is constructed in more detail in
Appendix A.
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not yet been examined. The data for I, EAQ, PPE, and IAP were taken
from the Annual Reports of the Director of Selective Service to the

U.S. Congress.

UNEMPLOYMENT

The unemployment rate, U, is the seasonally unadjusted unemploy-
ment rate for males, age 16-19. These statistics are supplied by the

Bureau of Labor Statistics from unpublished data.

POPULATION

The Air Force draws its recruits from the population of young men
who are eligible to enlist in any given period. Broadly speaking,
this population is the relevant age group (males, probably 17 to 20
years old)+ for the time frame of the analysis. The proportion of
this population unfit for physical or moral reasons can easily be sub-
tracted because it has remained relatively stable for the last twenty
years and can be assumed to remain so; approximately 16 percent are
found physically unfit, and approximately 2.5 percent are found morally
unfit (habitual criminals).++ Mental qualification is more complex
as discussed earlier, Hence, the number of possible volunteers who
qualify for military service (eligibles) can be defined in terms of
demographic variables and the military®s minimum admission standards.
The young men who actually volunteer for Air Force service as enlisted
men are contained within this population.

For our study, we consider the relevant population, P, to be the
number of civilian, noninstitutionalized males, 16 to 20 years of age,
The actual data, published in the Manpower Report of the President,+T+
are adjusted to represent that proportion of the population which is

mentally qualified for service in the Armed Forces.

+Over 90 percent of all enlistees (for all services) within the
last 15 years have been under the age of 20..." S. H. Altman, p. 41.

++Oi, "The Economic Cost of the Draft," p. 43, footnote 7.

ffTManpower Report of the President, U.S. Department of Labor,

U.S. Government Printing Office, Washington, D.C., April 1968.
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ATRMEN RECRUITS

The recruits, R, in any one period are given by the volunteers
(who have no prior military service) who enlist in the Air Force. The
number of desired recruits is fixed by the Air Force prior to each year
and represents its changing requirements. Accession (to enlisted
ranks) statistics were compiled from the same source as the quality

. T
statistics.

DUMMY VARIABLES

Three dummies are introduced to account for periods during 1959
to 1967 when changes exogenous to the economic model may have signifi-
cantly affected the individual's occupational choice. These dummies
capture some of thé draft pressure on the young men. But whereas the
draft variables consider explicitly the functioning of the actual
institutional makeup of the Selective Service, the dummies represent
situations outside of the imstitutions.

The first dummy, D(B), represents the Berlin crisis of 1961 when
75,000 reserves were called to active duty, 84,000 enlisted men were
kept in service after their terms of enlistment had expired, and draft
calls were increased. The variable assumes the value of 1 during this
crisis.

The second dummy, D(M), represents the period during which a
marriage deferment was in effect and essentially all married young men
were exempt from the draft. This deferment policy, instituted by Pres-
ident Kennedy, offered an individual a way of escaping draft pressure
and thus rendered it unnecessary for him to calculate the probability
of future military service in his employment plans. This dummy has a
value of 1 from the third quarter of 1963 to the second quarter of
1965 inclusive. '

The third dummy, D(V), represents the Vietnam War, which has
changed young men's perception of military service and hence affects

the overall quality of volunteers. The variable assumes a value of 1

~I-See footnote, p. 16.
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from the initial buildup in the third quarter of 1965 to the end of
the period under analysis. o

In addition, we include three dummies D(1), D(2), and D(3) for the
quarters winter, spring, and summer respectively to account for sea-
sonal variation in recruit quotas and recruit quality. These variables
take on the values of 1 for their respective periods, and zero other-

wise,



VI. THE RESULTS

By taking logarithms of both sides of Eq. (7) and adding the

dummy variables, we obtain the estimation equation:

100-Q\ _
(11) 1log ( 100 ) log g + ey log E + a, log Dl + a, log D2

+ a, log U+ a. log R+ a, log P + a7D(B)

5 6

+ a8D(V) + agD(M) + aloD(l) + allD(Z) + alzD(3) .

Ordinary least squares regression was used to estimate the parameters
of Eq. (11), which is linear in the logarithm of the variables. The

results of this estimation are presented in Eq. (12):+

(12) log (lggaQ) = 2.01664 - 0.80326 log E + 0.00773 log DI
(0.17017) (0.01422)

- 0.04173 log D2 + 0.04275 log U + 0.18325 log R
(0.01855) (0.14328) (0.04884)

- 0.30689 log P - 0.03206 D(B) + 0.11940 D(M)
(0.25550) (0.01844) (0.04784)

+ 0.05862 D(V) -~ 0.00262 D(1) + 0.00073 D(2)
(0.02701) (0.01545) (0.01746

- 0.03515 D(3) ,
(0.01506)

R? = 7184,

where the numbers in parentheses are standard errors.

TLWhile a single estimation equation for a single population is
shown, different estimations were performed for three different popu-
lations, 16-19, 18-24, and 16-24. Elasticities were computed for the
various results., In addition, equations that used the unemployment
residual after correcting for military accessions were estimated. All
of these results are available upon request.

TSince most of the variables exhibit trends over 1959 to 1967,
the pairwise correlation coefficients would be expected to be large.
But there is enough variation in the independent variables that the
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Earnings, the second component of draft pressure, the number of
Air Force recruits per period, the marriage deferment and Vietnam
dummies, as well as the seasonal dummies for the third calendar quarter,
are statiétically significant at the 5-percent level. The signs of the
equations-aré reversed from those postulated in the model because of
the use of the complementary supply function. The continuous variables
are discussed below in terms of their elasticities; however, some com-
ments on the dummy variables are in order; Both the marriage deferment
and the Vietnam War caused decreases in recruit quality. In both cases,
this apparently resulted from a decrease in the size and quality of the
available pool for specific levels of the draft variables. During the
first period, young men were provided an additional option for escaping
military service, and the war represented an additional incentive for
avoiding military service. The result has been a marked reduction in
the size of the eligible pool, with the more qualified young men having
an advantage in the competition for student and occupational deferments.
This decrease in quality is reflected in the positive coefficients of
D(M) and D(V) in (13). The significant value for the third calendar
quarter reflects the end of the school year and the rapid influx of
new high school graduates.

From Eq. (8) in Sec. IV, we can compute the following elasticities
of quality with respect to each independent variable evaluated at their

respective means:

.51856 (military/civilian earnings)

™
[

1
€, = -.00499 (draft pressure 1)
€y = .02694 (draft pressure 2)

pairwise correlations are for the most part small. For instance, let
r(+,+) represent the correlation between any two variables. We then
have r(E,Ul) = -0.298, r(p,Ul) = -0.488, r(R,D1) = 0.147, r(D1,D2)

= 0,213, r(R,D2) = 0.631, and r(R,P) = 0.312,
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m
I

= -,02760 (unemployment)+

4
€5 = -.11830 (accessions)
€ = .19812 (population).

The relative military to civilian earnings ratio is clearly the
most important variable in terms of elasticities. It indicates that a
l-percent increase in the net advantages of military service induces a
0.52-percent increase in the average quality level of volunteers.

The recruit quota variable is relatively small, with a l-percent
increase in the quota causing only a 0.l-percent decrease in recruit
quality. However, it has significance for the near future when the
Air Force will be striving to maintain at least present quality even
though its forces may be reduced.

The statistically significant draft pressure variable (D2) must
be interpreted in conjunction with the marriage deferment and Vietnam
War dummies. As noted above, the conditions represented by the two
dummies have decreased quality by offering an escape from the draft
and providing an incentive for such escape. The variable D2 indicates
that the quality of Air Force recruits will increase as the number of
young men who are called for preinduction physicals increases for a
pool of a given size. Thus, those threatened with the draft seek a
preferred solution, e.g., Air Force enlistment; and, given the creaming
of Air Force volunteers, the quality of the recruit force increases.

The negative sign of D1 is consistent with these findings. Draft pres-
sure is sequential, and the quality of the pool has already been reduced
when those in the examined and qualified portion seek to avoid the draft.
Entry into the Air Force from this group tends to reduce quality because
such individuals are less qualified and have not previously been able

to obtain better alternatives; however the effect is negligible, i.e.,

the coefficient is statistically insignificant.

TThe negative elasticity for unemployment implies that unemploy-
ment has an asymmetric effect on the quality distribution. Unemploy-
ment affects less qualified youths the most. Because these youths have
the poorest alternatives, they tend to volunteer at increased rates
during periods of high unemployment. The net effect, then, is to re-
duce the average quality level of Air Force volunteers. However, not
too much emphasis should be given to this variable because it is
statistically insignificant.
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VII. CONCLUSIONS

The Air Force is concerned with its ability to attract a suffi-
cient number of recruits while maintaining the quality to fulfill its
assigned missions. Currently, this problem is of particular interest
because of strong indications that draft calls will be sharply reduced,
and perhaps eliminated in the post—Southeast Asia period. Such action
will undoubtedly affect Air Force ability to recruit young men. Our
research attempts to identify the principal determinants of the quality
of Air Force recruits in order to provide information for planning the
necessary recruiting strategies. By identifying these determinants and
their separate and net effects on quality, personnel and manpower policies
" can be shaped to maintain or improve the quality of planned forced struc-
tures explicitly.

Thus this particular study has examined the relative significance
of key variables in determining the changing quality of recruits over
time. The results provide insight into the importance of possible
changes in the environment and suggest ways in which the Air Force can
maintain the quality of its recruit population if such changes occur.

The findings are interpreted below, with their use illustrated in a

hypothetical scenario.

INTERPRETATION

Two caveats are in order before the summary discussion of the
statistical results. First, while it is necessary to explain the
variables separately, it must be understood that the multiple regres-
sion coefficients of each relate to the dependent variable, quality,
given the values of the other variables; that is, no variable may be
strictly interpreted in isolation from the others. Second, while one
goal of this research is to gain inferences about the supply of re-
cruits in a changing recruiting environment, the statistical results
are limited to estimating quality changes within the range of the
observations used in the study. Extensions are valuable but must be

made with caution.
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The earnings ratio is the most significant variable for quality
changes and has the largest elasticity. This result is important
because it indicates that the recruit quality responds to changes in
military vis-a-vis civilian pay. Of course, only monetary‘earnings
have been computed; but if the proportion of non-monetary to monetary
earnings remains the same in both sectors over time, this restrictive-—
ness does not affect our results. A problem might arise because
- traditionally non-monetary benefits have had a greater share of total
earnings in the military'secfor and because the prospective recruit
tends to underestimate the non-monetary pay. However if, as appears
likely, the proportion of milifary pay to non-monetary military bene-
fits increases over time, then the supply reéﬁonse to total earnings
will increase; that is, the pay elasticity has a downward bias and is
conservative. Thus the understatement of total military pay is not
critical to using the elasticity calculation in decisionmaking. Re-
cruit quality does respond to pay increases and provides the Air Force
with a device for controlling enlistee quality.

The effect of draft pressure on airmen quality includes both com-
ponents of draft pressure, D1 and D2, and the three environmental
dummies, D(B), D(M), and D(V). The first component of draft pressure,
although having a small negative effect on quality, is insignificant
because in general the individuals feeling its effect have not had
prior options to avoid the draft open to them and hence tend to be
the quality people. The second component of draft pressure is sig-
nificantly positive in its effect on quality because the Air Force
can accept the better individuals from all those who seek other options.
The size of the eligible pool is increased as this pressure increases
and the Air Force, in creaming, raises its overall recruit quality level.
| The effects of these two components of draft pressure on quality
are specifically attributable to the Selective Service mechanism once
the exogenous effects of the Berlin buildup, the Kennedy marriage
deferment, and the Vietnam war have been taken into consideration.
Berlin had a positive effect on the quality of airmen because this
rapid buildup tended to temporarily inflate the eligible pool of

potential recruits. The marriage deferment and the Vietnam war
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depleted the eligible pool somewhat. Thus, young men of relatively
lower quality were accepted into the Air Force so that the manpower
requirements in any one period could be met; this action tended to
depress the average quality of the recruit force. The importance of
this reduction is indeed borne out by the highly significant coeffi-
cients for these latter two dummies. As a result, draft pressure is
a complex phenomenon and cannot be completely captured in any one
variable.

As we posited earlier, the level of manpower requirements should
be negatively correlated with the quality of the recruit force; and the
size of the relevant eligible population should be positively correlated
with recruit quality. The emphatic negative significance of the acces-
sions variable with respect to quality underscores the validity of the
creaming process in Air Force recruiting. But as the relevant popula-
tion increases, the number of potential enlistees increases, tending
to raise the average quality level of the recruit force for any given
manpower requirement.

The negative, insignificant effect of the unemployment variable
was explained previously.

All of these effects can be summarized in an example below which

assumes a hypothetical, but plausible, scenario.

EXAMPLE

For example, we consider the 1967 levels of the different variables
as the existing levels and some future period as the new levels. Thus
it seems plausible that as the size of the Armed Forces is reduced, the
number of recruits will also be reduced by 24.8 percent from 109,000
to, say, 82,000 airmen each year (approximately the number required to
‘mégntain a 2,5-million-man total military). We assume that the eligible
youth population increases 10.8 percent, from 6,918,000 to 7,668,000,
‘and that their unemployment rate will rise 25 percent, from 12 percent
to 15 percent. Finally, draft calls are assumed to be negligible so
that the two draft pressure variables are reduced 100 percent. But
because draft calls were not zero for any period during 1959 to 1967,

it must be noted that reducing draft pressure by 100 percent extends
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the example past the limits of our data. The interpretations of such
extrapolations must be made with care.

By assuming that civilian earnings increase by 6.1 percent (which
is probably an understatement), we obtain the percentage changes in the
average quality of recruits as given in Table 2. The small changes in

the average quality level indicate that the Air Force will not have

Table 2

CHANGES IN QUALITY DUE TO CHANGES IN
MILITARY EARNINGS FOR A GIVEN SCENARIO

Present Future Percent

Variable Level Level Change
Accessions 109,000 82,000 | -24.8
Population 6,918,000 | 7,668,000 | +10.8
Unemployment rate 0.12 0.15| +25.0
Draft pressure 1 0.25 0.00 | -100.0
Draft pressure 2 0.45 0.00 | -100.0

No Change in Attitudes

Constant military pay

Earnings ratio 0.343 0.323 | =5.75

Average quality 60.770 60.270 | -0.81
6.1% military pay increase

Earnings ratio 0.343 0.343 0.00

Average quality 60.770 62.089 | +2.17

Change in Attitudes

Constant military pay

Earnings ratio 0.343 0.323 | -5.75

Average quality 60.770 58.030 | -4.51
6.17 military pay increase

Earnings ratio 0.343 0.343 0.00

Average quality 60.770 59.790 | -1.61
9.47 military pay increase

Earnings ratio 0.343 0.354 | +3.29

Average quality 60.770 60.770 0.00

much trouble recruiting an airmen force of quality comparable to the
existing force. Thus if military earnings do not change at all, the

recruit quality will be reduced by less than one percent. This small
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decline is due to the substantial reduction in the manpower reqﬁiré—
ments and the sizable increase in the eligible population of potential
volunteers. These two changes quite offset the reduction in draft
pressure and the increase in the unemployment rate. But remember we
assume that the attitudes of youth toward military service have not
changed, except as they are reflected in the trend from 1959 to 1967.
If we assume that the attitudes of youth towards military service are
reflected in their attitudes towards the Vietnam War and hence in the
Vietnam War's effect on the quality of recruits, and further if their
aversion to the War and their negative effect on quality persists, then
the quality of airmen recruits will decline by 4.51 percent.

Similarly, if military earnings and civilian earnings increase at
the same rate, the average quality of recruits will actually increase
by 2.17 percent if the attitudes of youths do not change. The average
quality falls by 1.61 percent, however, if the attitudes do change as
above. In fact under the assumption of an attitude change among young
people, a military pay increase of 9.4 percent is necessary to main-
tain a constant quality.

To reiterate, then, we have not attempted to examine the levels of
quality desired in airmen recruits. But within the present framework
of defining the quality needed and of obtaining that quality, we have
identified the determinants of the quality of recruits taken in toto.
It is clear that military pay increases can increase the quality of
recruits and that within the Air Force's recruiting system, this is

done by increasing the number of volunteers at all quality levels.
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Appendix A

CALCULATION OF THE NET ADVANTAGES OF MILITARY TO CIVILIAN LIFE

The decision to enter the Air Force or to remain a civilian is
based, among other things, on the consideration of the net advantage
of military to civilian life, In either case, an individual can expect
to earn more in years subsequent to his decision. This increased earn-
ing ability is based on a number of things. In the Air Force, the
youth can expect increased base pay in successive years because of
normal progression in the rank structure as a result of training and
experience and/or Congressional pay increases for all servicemen.
Similarly as a civilian, a youth can expect increases in his earning
ability through job experience and training, both of which are mani-
fested somewhat by his age, and through advances in the general level
of the economy. We have explicitly incorporated these changes and/or
expected changes into the calculation of the pay variables,

The expected civilian pay and the expected military pay have to
be discounted to depict the individual's perceived present value of
expected income for the four years of a first-term enlistment. It is
not clear what the proper discount rate for youths 16-20 is. Indica-
tions are that the appropriate rate is somewhere between 18 and 25
percent.+ We have calculated the separate present values for five

discount rates: 10, 15, 20, 25, and 30 percent.

MILITARY PAY

To construct the pecuniary military advantages of the first term
of enlistment, we combined the expected Congressional pay changes with
the observed changes in promotion rates throughout the period of our
analysis. Subsequent discounting at relevant rates of time preference
yields the individual's perceived value of the pecuniary advantages of
a four-year Air Force enlistment.

For simplicity, let 1959 be year 1 of the relevant period. Con-

sider now an individual who contemplates entering the Air Force as an

+See Cheney.
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airman in quarter k of year j. Further, let t =1, 2, 3, 4 represent
his first four years of service, r = 1, 2, 3, 4 the particular quarter
in any given year t, and 1 = 1, ..., 7 the relevant enlistment pay

grades Ei' Then we can define+

Pivirr - the probability of an individual who enters in

J quarter k of year j being in pay grade 1 during
quarter r of year of service t;

ejkitr = the expected earnings in grade i for quarter r

of year t for the individual entering in quarter
k of year j. ’

Thus the individual's expected earnings for quarter r of year t are

simply

7
(13) ﬁjktr = Z (pjkitr)<ejkitr) .

i=1

Our data constrain us to consider only the probability of being
in grade i during year t, however; that is,
= the probability of an individual who enters in

quarter k of year j, being in pay grade i during
year t.

Pikit

Similarly, we must consider the expected earnings of each pay
grade during each year:
= the expected earnings for grade i during year t
for a person who enters in quarter k of year j.

There have been a number of changes in base pay since 1959,++ all of

kit

which occurred in either the third or fourth quarter of the calendar
year. Let v represent the quarter in which the pay change occurs and
h the year of the occurrence. We assume that the individual considers

all future yearly changes in monthly salary to be of the same percentage

1‘Changes in the distribution of airmen by pay grade and years of
service from year to year indicate changes in differential promotion
rates across grades by years of service. In Table 4 we have included
these distributions for each year available.

++The base pay by grade and years of service for the period 1949
through 1968 is given in Table 6.

‘ . S
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as the most recent increase. Then, given the actual military pay in

quarter k of year j, we can calculate expected pay as follows:

t-1
(l + % i )ijit’ for ? =1, ..., ¢

(14 Cikitr ! .
é.+ ahvi )ijit’ forr=9¢+1, ..., &,
v - k for k < v
where o =<4 for k =
4 - (k=-v) for k > v
and Y.kit = the quarterly earnings for grade i for t
J years of service at quarter k of year j.
Y -Y
(15) g = hvi h,v-1,1 v =2,3, or 4 ;

Yh,v-1,1

that is, the percentage change in earnings for grade i when the change
occurs in quarter v of year h. Then the expected earnings for the

s geo s th . . . .
individual's t year of service in grade i, having entered in quarter

k of year j, is given by

. 4
(16) Cikie = :E: ®jkitr |
r=1 -
(17) Hope = :E: Piit Cskie °
i=1

We can now calculate the present value of military pay (VM) of a

four-year term of an airman who enters in quarter k of year j, namely,

4 H,
(18) L
J o 1+ 8
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where B is the appropriate discount rate for the relevant age specific
population of Air Force volunteers.

We have constructed the present value of four years of Air Force
service, taking into consideration the changes in pay and promotion
rates over the relevant period. The present value was calculated for
five different discount rates: .10, .15, .20, .25, and .30. The re-

sults are given in Table 3 for the quarter and year of enlistment.

CIVILIAN EARNINGS

The pay variable used for civilian earnings takes into account
age, specific income and the relevant changes in it over the period
under consideration, 1959—1967.+ In any one calendar year there is
some observable age distribution of men who enlist as airmen.++ Both
the changing age distribution of airmen enlistees and the changing
distribution of civilian pay by age affect the aggregate expected pay
that these airmen enlistees forego in the civilian sector.

Again, let 1959 be the first year of our period and let 17 be the

youngest age of our age distribution. Then we can define

P = the probability that an individual who enters
ms .

in year m is s years old; m = 1,...,9 and

s =1,...,73
& st - the expected earnings in the civilian sector

foregone in year t of his enlistment by the per-
son s years old entering in year m; t = 1,...,4.
Thus the expected civilian earnings foregone in the year t of service

by individuals entering the Air Force in year m can be written as

a9 H =

P e .
mt ms mst

(/]
It ~
fary

+The U.S. Bureau of the Census publishes male income figures for
groups 14 to 19 years and 20 to 24 years, We have included these data
in Table 5 together with weekly earnings data for production workers in
manufacturing industries. The three data series are also plotted in
Fig. 2 to highlight the relative changes of each with respect to the
other two. -

++This distribution is given in Table 7.
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This formulation is a weighted average based on the age distribution
of Air Force entrants.

Expected annual increases in civilian income from year m to year
m + 1 are assumed to be at the same rate as those observed from year

m - 1 to year m. Foregone expected income, then, in year of service

t is
t-1
(20) e ot = (1 + émn) Ymn .
and
Ymn - Ym--l n
= o meiLn
(21 <5mn Y ’
m-1l,n

where Ymn is the civilian income of an n-year-old in year m observed

by an s-year-old entering the Air Force in year mj and n = s + t - 1.
The present value of four years' income in the civilian sector

as perceived by the males contemplating enlistment as airmen in the

Air Force in year m can be calculated as

C mt
(22) W) TEHE

4 H
t=1

where B8 is the appropriate discount rate.

Using the data in Table 5, in which the incomes for 17 to 19 and
20 to 24 are the same, we constructed the present value of four years'
income in the civilian sector for five discount rates: .10, ;15,
.20, .25, and .30. These results are given in Table 4 by year and
quarter of contemplated entry. The quarterly figures are linear in-
terpolations of the annual calculations, yielding a present value,
for quarter k year j, of V?k.

MILITARY-CIVILIAN PAY RATIO

We can now compute the military-civilian earnings ratio. The

earnings ratio of the respective present values for a decision made
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in quarter k of year j is Eq. (18) divided by Eq. (22); that is,

(23) E, = —iC
jk VC
jk

This ratio has been computed for the five discount rates mentioned
earlier and the results are tabulated in Table 5.

Constructed in the above manner, the pay ratio, E, is appropriate
in that it explicitly considers expected dollar pay and changes in
actual pay over the relevant period as well as discount rates suitable

for use in the analysis of the occupational choice between military

and civilian life.
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Table 4

PAY GRADES AND YEARS OF SERVICE

Year Total E7 E6 E5 E4 E3 E2 El
June 1959
0-1 46036 | .0004 .0007 .00097 | .0015 |.0324 ].6924 | .2716
1-2 59816 - .0001 .0004 .0015 ] .3209 | .6563 | .0208
2-3 85964 | .00002 .0001 .0009 .0265 |.7643 | .1909 ! .0174
3-4 86413 | .00001 .0002 .0051 .1908 {.7257 | .0683 | .0099
June 1961
0-1 90991 § .00002 .00002 | .0010 .0002 |.0219 |.7548 | .2220
1-2 79084 | .00005 .0002 .0011 .0028 |.6499 |.3257 | .0203
2-3 55972 { .00002 .0002 .0021 .1207 |1.7928 | .0734 | .0108
3-4 46071 | .00007 .0004 .0042 .3147 1.6250 | .0471 | .0085
Oct 1962
0-1 119913 | .000008 § .0002 .0016 .0011 |.1876 { .6245 | .1850
1-2 93547 | .00001 .00007 | .0018 .0500 | .6617 | .2685 | .0180
2-3 77238 | .00005 .00004% | .0120 .2768 ]1.6305 | .0585 | .0143
3-4 41936 | .0009 .0003 .0114 .5532 |.3984 | .0307 | .0060
June 1963
0-1 93240 - - -— - .1003 | .7381 1} .1616
1-2 97147 - - - .0183 |.6783 { .2905 | .0129
2-3 89299 - - .0034 .2358 |.6717 | .0774 | .0118
3-4 58001 —_ .00002 {.0079 .5397 | .4134 | .0324 | .0065
June 1964
0-1 87731 - - - — .0955 | .7228 | .1817
1-2 80817 -— - - .0135 | .6653 | .3050 | .0162
2-3 92129 _— - .0032 .2146 |.6857 | .0879 | .0087
3-4 70084 - .0002 .0159 4959 | .4437 | .0366 | .0077
June 1965
0-1 72715 - - - .0047 |1 .0538 | .7084 | .2378
1-2 72825 - - .0014 .0925 | .5403 | .4406 | .0145
2-3 74902 - - .0071 .4393 |.7699 | .1273 | .0116
3-4 78745 | .0002 .0006 .0196 .2838 {.5377 | .0322 | .0055
June 1966
0-1 195985 —_— —_— .0022 - .2718 | .6058 | .1203
1-2 67947 — - .0013 .0912 |.8532 | .0449 | .0095
2-3 73005 — - .0016 .4683 |.4952 | .0288 | .0060
3-4 48381 — - .0522 .6348 |.2884 | .0195 | .0051
June 1967
0-1 173276 - - .0054 — .3324 | .5837 | .0785
1-2 118628 —_ -_ .0007 .2102 | .6488 | .1335 | .0068
2-3 65630 - —_ .0016 .7316 |.2419 | .0198 | .0052
3-4 43030 —_ - .0343 .8019 |.1427 [ .0166 | .0046
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Table 5

ANNUAL ESTIMATES OF AVERAGE WEEKLY EARNINGS OF PRODUCTION AND
NON-SUPERVISORY WORKERS IN MANUFACTURING, AND ANNUAL INCOMES
OF FULL-TIME MALE WORKERS 14-19 AND 20-242

Fiscal | Avg Weekly Earnings | Annual Incomes of | Annual Incomes of
Year in Manufacturingb 14-19 year old® 20-24 year old®
1958 $ 82.71 $1833 $3462
1959 88.26 1904 3721
1960 89.72 1974 3916
1961 92.34 1938 4045
1962 96.56 2146 4165
1963 99.38 2221 4229
1964 101.40 2364 4339
1965 106.71 2392 4706
1966 110.95 2420 5041
1967 112.44 2716 5312
1968 120.18 2800 5700

aFigures are for the month of March, each year.

bU.S. Bureau of Labor Statistics, Employment and Earnings
and Monthly Report on the Labor Force.

€y.s. Bureau of the Census, Statistical Abstract of the
United States: Current Population Reports, Series P-60,
Consumer Income.
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Table 6

BASE PAY BY PAY GRADE AND YEARS OF MILITARY SERVICE

Pay
Grade| Year | Under 2| Over 2 Over 3 Over &4

E-4 1949 | $117.60| $124.95 | $124.95 | $132.30
1952 | 122.30 129.95 129.95 137.59
1955 122.30 140.40 140.40 159.92
1958 | 122.30 150.00 160.00 170.00
1963 122.30 180.00 190.00 | 205.00
1964 | 122.30 184.50 194.70 | 212.00
1965 163.504 204.90 | 216.00| 233.10
1966 | 168.60 | 211.50 | 222.90| 240.60
1967 177.90| 223.20 | 235.50 | 254.10
1968 | 190.207 238.50 | 251.70 | 271.50

E-3 1949 | $ 95.99| $102.90 { $102.90 | $110.25
1952 99.37 107.02 107.02 ] 114.66
1955 99.37 117.00 117.00 132.60
1958 99.37 124.00 | 124.00 141.00
1963 99.37 145.00 155.00 165.00
1964 99.37 | 148.50 159.00 169.20
1965 117.90| 164.70 176.40 187.80
1966 | 121.80; 170.10 182.10 193.80
1967 128.70] 179.70 192.30 | 204.60
1968 | 137.70| 192.00 | 205.50 | 218.70

E-2 1949 | $ 82.50| $ 90.00 | $ 90.00 | $ 97.50
1952 85.80 93.60 93.60 101.40
1955 85.80 101.40 101.40 109.20
1958 85.80 108.00 108.00 108.00
1963 85.80 120.00 120.00 120.00
1964 85.80 | 123.00 123.00 123.00
1965 97.50 136.50 136.50 136.50
1966 | 100.50 141.00 141.00 141.00
1967 106.20 148.80 148,80 148.80
1968 | 113.40 159.00 159.00 159.00

E-1 1949 | $ 80.00| $ 87.50 [ $ 87.50{ § 95.00
1952 83.20 91.00 91.00 98. 80
1955 83.20 98.80 98.80 | 106.60
1958 83.20 105.00 105.00 105.00
1963 83.20 110.00 110.00 110.00
1964 83.20 112.80 112.80 112,80
1965 93.90 125.10 125.10 | 125.00
1966 96.90 129.00 129.00 129.00
1967 102.30 136.20 136.20 136.20
1968 | 109.50 145.50 145.50 145.50

E-1 1949} § 75.00
1952 78.00
1955 78.00
1958 78.00
1963 78.00
1964 78.00
1965 87.90
1966 90.70
1967 95.70
1968] 102.30

%E-4 Corporal; E-3 Private First Clase; E-2
Private; E-1* Recruit over four months; E-1¥%*
Recruit under four months.
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Fig. 2 -- Annual trends in average annual earnings iﬁ”ﬁéﬁﬁfacturing
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Appendix B

THE MEANS, STANDARD DEVIATIONS, AND RANGES OF THE VARIABLES

Standard Lower Upper

Variable Mean Deviation Limit Limit Range
Quality 60.769 2.723 54,249 65.361 11.112
Relative Earnings 0.347 0.033 0.299 0.446 0.147
Unemployment 15.123 2,579 9.900 20.500 10.60
Draft 1 0.418 0.355 0.017 1.873 1.856
Draft 2 0.812 1.535 0.017 5.753 5.736
Accessions 25.371 8.988 12.093 59.921 47.828
Population 5785,500 726.610 [4756.00 | 6995.00 | 2239.0
Inductions 38.856 28,112 1.196 | 105.662 | 104.466
Examined & Qualified 325.280 147.880 77.623 668.635 591.012
I-A Pool 3257.400 ] 1528.30 686,615 | 4916.,160 | 4274,985
Preinduction Physicals | 180.60 141.490 23,953 513.030| 489.077
I-A not Examined 2932.20 1639.10 189.034 | 4706.10 | 4517.066
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