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PART I
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"This two-part paper documents two complementary studies of Army

"enlistments. Part I reports the updating and further development of ERL's

S" basic time-series, cross-section (TSCS) model, which analyzes the supply of

non-prior service, male, upper mental category enlistments. Part II describes

an extension of the TSCS analysis which focuses on enlistments at the

occupational level, and makes an 6xploratory attempt to measure the effects of

bonuses among occupations.

The TSCS model described in Part I was estimated in 1983 with annual Navy

Recruiting District (NRD) level data for the period FY 1976-82. Reference no.
F 2 contains a complete bibliography of work done through 1983. The current

'study updates the data base to include FY 198' observations, develops better

measures of key variables, i.e., civilian pay, unemployment, and population;
and re-estimates the model with data for the longer period Fv 1976-83.

SA. Data eiemns
A. °

In the past, to construct measures of civilian pay, we used data

from the 1970 Census to obtain cross section observations for 1970. (See

reference no. 2.) These were aged with annual data from the Curren

E-Ia• i Survyy (CPS) to yield data for FY 1976-82. For the current
* work, we use similar aging procedures. However, the baseline cross

section NRD-level observations are derived from individual and county-

level data recently collected in the 198f Census.

In earlier work, unemployment in each NRD was measured using readily

available data from the Bureau of Labor Statistics, (BLS) for the major

"SMSA" of each NRD. Since the NRD's are much larger than the S4SA's

" which stood in for them, the procedure, although convenient, introduced

1 For details on the construction of variables, see Appendix A.
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some measurement error. In this study we use an annual measure for each

NRD, based on the aggregation of monthly county-level data from BLS.

Although this data development requires more computer processing than the

earlier procedure, it results in more reliable measures of unemployment. 2

"" Previously our population measure included all 17-21 year-old males

i in a NRD, both civilian and military. Sinc,• the research focuses on the

analysis of high school diploma graduate (HSDG) enlistments, the IDL

male youth population variable introduces some measurement error. Here,
we use individual data from the 1980 Census (and annual CPS's) to

construct a more refined population measure - the number of 17-21 year-

old civiln male HSDG's and high school seniors (HSSR's).

B. Zmj.Qn Piar

HSDG enlistment models are estimated for l-3A's and 3B's with annual

"data on net contracts for the period FY 1976-1983. Models are estimated

using the ordinary least squares technique (OLS).

C. Tg H

The main body of Part I of this paper reports the final version of
n the enlistment supply model selected for policy analysis and forecasting,

and the regression output it yields. Chapter II specifies the

econometric model. Chapter III reports estimates of the model, describes

the forecasting test used, calculates the marginal cost of generating

-- high quality contracts using alternative policies, and presents

conclusions. Appendix A discusses the data used to estimate the model.

2 Aggregation of BLS data to NRD's was carried out by the Navy Recruiting

Command, Code 22.

2
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CHAPTER II

* We use regression analyses to estimate the effects of supply factors

-i on the number of contracts signed in the 41 Navy Recruiting Districts by non-

prior-service male, high school diploma graduates. Regression models are

estimated for each Service with annual data for FY 1976T-83. Separate models

. are estimated for mental group 1-3A HSDG's and mental group 3B HSDG's.

A. %= i oQ f thge IRo21

"A labor supply framework is used to specify enlistment equations.
S- Enlistment is viewed as an employment decision that is heavily influenced

by economic considerations. It is assumed that an individual compares

Stwo eployment alternatives - work in the military or work in the

*K private sector - and chooses the one which maximizes economic benefits.

This implies that enlistment propensity will increase if there is an

increase in the economic benefit of working in the military, e.g., an

" "increase in military pay, or a decline in the economic benefits of

* working in the private sector, e.g., an increase in unemployment.

The labor supply framework is expanded for analysis of enlistments

at the RD level. We assume that enlistment supply. in an NRD depends on

the enlistment propensity of the district's residents and on the number
who are eligible for enlistment. Propensity and eligibility are

influenced by various controllable and exogenous factors which we group
into broad categories: economic and demographic factors, recruiting

resources, and policiesý The economic factors. include relative military

pay, civilian unemployment, and GI Bill benefits; the demographic factors
are the civilian male youth HSDG and HSSR population, racial mix, and

urban/rural mix; the recruiting, resources are recruiters of each Service;
the recruiting policies considered are Air Force and Marine Corps changes

in goals and standards.

3



The number of HSDG contracts in a recruiting district is assumed to
be a log-linear function of supply factors:K

InH = a + alLRPAY + a2RIUJN + a3LAVG
+ a4VEAP + a5LBLK + a6LURBAN

+ .+ error term. (1)

For each Service H is the number of enlistment contracts for mental

group 1-3A HSDG's or mental group 3B HSDG's per population.

B. Deintia of the E •ntr Vaihp

1. conomi Factors

a. Reat Rjjjj_-•y R

"LRPAY = logarithm of regular military compensation over a four

year period, divided by full-time equivalent earnings of

civilian youths. Military and civilian earnings are discounted

at 30 percent. Civilian earnings are aged with data on median
weekly earnings of 16-19-year-old males.

Holding other factors fixed, the ratio of military to

civilian earnings is expected to have a positive effect on the
'supply of high school graduates.

- b. Qi I ian Une1MnM t

SWN = change in the unemployment rate for all civilians

(cyclical unemployment).

LAVG = logarithm of the average unemployment rate of all
civilians in FY 1976-83 (long-run regional unemployment).

L
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We use two unenployment variables. The first is "cyclical

unemployment" measured by the difference between the actual

unemployment rat- - of all civilians and the average rate in the
district over F. 1976T-83. The second is "long-run regional

unenployment" measured by the logarithm of the average

unemployment rate over the period FY 1976T-83. We expect

- increases in both unenployment variables to increase

enlistments.

c. Lg.W gf jhg 21 iM d Army.! M=±~ M P~r

VEAP = dummy variable equal to zero in FY 1976T and one in. F

1977-83 measuring the net effect of the changeover from the GI

Bill to the Veterans Education Assistance Program (VEAP).,

Educational benefits were substantially reduced in January

1977 with the switch over from the GI Bill to VEAP. We expect

that the switch decreased the supply of enlistees. We measure
"the net effects of the change, using a dummy variable, VEAP.

In FY 1982 Army enlistees in selected MOS's became

eligible for expanded GI Bill benefits - "Ultra VEAP."
Substantial "kickers", e.g., $15,000, were added to the GI Bill

benefits available to Army enlistees. We expect to find that

the Ultra VEAP program (The Army College Fund) increased Army

enlistment supply in FY 1982-83. -The effect of the program is

measured with a dummy variable (D82) equal to one in FY 1982-83

and zero in other years.

-2. D~agrapic Factr

a. E. . ,.

LHSPOP l logarithm of a district's 17-21-year-old civilian male

HSDG and HSSR population (in thusands).

• 5



Population is measured using census data or only the
number of 17-21-year-old civilians males who are either high
school seniors or high school diploma graduates in a Navy
recruiting district. We expect that an iucrease in this
"population will increase enlistment supply. (Note that LHSPOP
"does not appear as a separate independent variable. Its effect

-- is derived from the effect of recruiters.)

b. ai Mi

LBU=PCT logarithm of the percent of a district's total' 17-21-
year-old civilian male population that is black.

Blacks, on average, score lower than whites on the
entrance tests in the Armed Services Vocational Aptitude
Battery (ASVAB). The'percent of the total population in a
district that is black is used to adjust for this difference.
Districts having a higher percentage of blacks are expected to

Shave lower enlistment rates of HSDG's in `he upper mental
groups and higher enlistment rates of HSDG's in the lower

*. mental groups.

3 c. Rda a/i

LURBPCT = logarithm of the percent of a district's total
"population that resides in an uLban area.

"Since urban areas have greater population densities,
recruiters can make more 'contacts oer hour of work. This
should increase recruit,,r product.vity, so, we expect that as
urban percent increases there will be increases in enlistments.

"[ ~6



3. • anj _PQ1 icies

a. Rlecruitrsr

LNREC = logarithm of Navy production recruiter3 per population.

LARBC = logarithn of Army production recruiters per population.

LFREC = logarithm of Air Force production recruiters per

population.

IMREC = logarithm of Marine Corps production recruiters per

population.

We analyze the effects of each Service's recruiters on

each Service's enlistment supply. Recruiters provide

information on the benefits of enlisting. This induces more
individuals to consider a m.ilitary career. and more to actually

choose to -idist over civilian alternatives. For this reason

we expect a Service's recruiters to increase enlistments.

b. ir Fog e

"In conversation, the Air Force indicated that changes in

. recruiting policies, e.g., reduction in weight standards,
S"increased supply in FY 1980. To adjust for this change in the

eligible pc-ul3tion, we include a dmunr variable equal to one

in FY 1980-83 and zero in other years.

W when recruiting was poor in FY 1980, the Air Force reduced

0e stan&irds to inrrease the eligible population and thereby

supply. Later, in February 1982, recruiting Lproved but Air
Force anccession requirements were nmch lower. As a result, the

Air Force sharply lowered recruiting goals and changed policies
until February 1983. These changes reduced enlistments. TO

7



measure the effects, we include a dummy variable equal to 7/12
in FY 1982, 5/12 in FY 1983, and zero in other years.

SLarting in FY 1980, the Marine Corps put a greater
.ephasis on recruiting HSDG's, i.e., recruiting goals for
HSDG's increased relative to those for non-HSDG's. To account

*-- •for this recruiting policy change, we include a dummy variable
equal to one in FY 1980-83 and zero in other years.

C. Funcotion E=nP d Interretatio f o ficient

The log-linear functional form permits diminishing marginal returns
with increases in supply factors, such as recruiting resources. It also
permits the productivity of recruiters to be affected by the levels of
other factors, such as relative military pay. Thus, as relative military
pay increases, we expect the productivity of recruiters to increase.

In previous studies we found that a doubling of both recruiters and
pc.ulation implies a doubling (i.e., their elasticities sum to 1.0) of
enlistments. However, due to cross-section collinearity - NRD's with
more population are assigned more recruiters - the individual effects
are difficult to disentangle, ane implausible results for population are

%.. sometimes obtained. This study attempts to disentangle the effects of
recruiters and population by use of better 3ata on population. However,
here too collinearity is a problmn. As a result, we have used a
functional form (Equation 1) which constrains the recruiter and
populati.,n elasticities to equal 1.0. "'his formulation yields plausible

estLiates for population. 3

The regression coefficients of pay, regional unemployment,
recruiters, and black and urban percents are "partial elasticities,".
i.e., the percentage that total supply changes when a supply factor

3 For results obtained without constraining the effects, see reference
no. 1.

8
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increases by one percent and all other factors are held fixed. The

.. partial elasticity of population is given by one minus the elasticity of

U irecruiters.

The coefficient of RUNEM estir.tes the percentage change in

enlistment caused by a one percentage point increase in the unemployment

" ,rate. The coefficient of a dummy variable measures the percentage change
in enlistment supply caused by existance of the factor for the percentage

of the year specified by the variable.

The models are estimated with pooled time-series, cross-section

data, using the ordinary least squares procedure. 4

4, OLS seeums to be a satisfactory procedure for estimating this type of
moel. For evidence#" see reference no. 2.

9
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CQIA!TER III

Tables 1-4 present the regression results obtained for the two

enlistment cohorts under study, using deflated variables (Equation 1).

To simplify the discussion, we will focus on the results for 1-3A HSDG's.

The determinants of enlistments are quite similar across the Services.

Relative military pay, cyclical uneWployment, regional uneoployment,

total high school senior and diploma graduate population, urban mix and

recruiters increase enlistments, while black population and the loss of

GI Bill benefits cause enlistments to decline.

"Say, besides being highly significant statistically, has a very

strong effect on enlistment supply. A one-percent increase in

relative military pay would cause the supply of 1-3A HSDGs to

S.-increase by 2.29 percent for the Army, 0.97 percent for the Navy,

1.79 percent for the Air Force and 0.78 percent for the Marine

3a Corps.

2. riviflan

The effect of cyclical unemployment is statistically

significant across the Services. The effect of a one-point incrtease

in the unaiployment rate is to increase enlistments by 3.5-6.5

percent depending on the Service. These results imply uneoployment

elasticities of 27-49 percent. 5

5 Evaluated at the mean unenployment rate, across districts, of 7.58

* percent. (See Table A-2 of Appendix A.)

10
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TABLE _U

Intercept 1.58 -. 68

Logarithm Re'Lative Pay 2.29 3.24
(9.13) (.11.26)

Cyclical Uneployment .065 .056
(4.64) (3.47)

Logarithm Regiunal tUner-loynent .13 .27
(1.39) (2.50)

Loss of G.I.Bill -. 35 -. 29
(-6.87) (-4.87)

Army College Fund .0019 -. 19
(.030) (-2.50)

Logarithm Recruiters .93 .70
(7.35) (4.82)

Logarithm HSSFR/HS Civilian Male Population*" .070 .30
N.A. N.A.

Logarithm Percent Black Population -. 10 .16
(-5.35) (7.26)

Logarithm Percent Urban Population .017 -. 20
(.30) (-3.13)

R-Square .66 .64
Mean Square Error .081 .11
F Ratio 79.78 69.62

* T-values given in parentheses.
** Not estimated directly; calculated as fo110os: 1 - recruiter elasticity.

11



TABLE 2

Interce.pt -1.53 -3.07

'Logarithm. Relative Pay .97 1.50
(4.87) (6.86)

Cyclical Unerployment .034 .029
(3.49) (12.66),

Logarithn Regional Uneployrment .17 .34
(2.069) (3.76)

Loss of G.I.Bill -. 28 -. 14
(-6.57) (-3.065)

Logarithm Recruiters .53 .48
(7.35) (6.068)

Logarithm HSSR/HSDG Civilian Male Population** .47 .52
N.A. N.A.

Logarithm Percent Black Population -. 10 .053
(-6.26) (2.98)

Logarithm Percent Urban Population .15 -. 012
(3.039) (-.22)

R-Square .45 .47
Mean Square Error .063 .075
F Ratio 37.95 40.39

* T-values given in parentheses.
.*Not estimated directly; calculated as follows: 1 - recruiter elasticity.

12
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TABLE3
MER FORC ENLMI- SUER PRQJ=I L)M•

B9~2FIJ OUPL~ DLATI~

EXT T'P VART A3ABUSS3B•D'

Intercept -1.10 1.70

Logarithmi Relative Pay 1.79 1.50
.7.84i (5.68)

Cyclical btne.ployyment .037 -. 020

(2.84) (-1.32)

Logarithm Regional Une-ployment .20 .17
(2.24) (1.60)

Loss of G.I.Bill -. 29 -.11
(-5.48) (-1.86)

Air Force Policy Change 1980-83 .12 .22
(2.84) (4.53)

Air Force Policy Change 1982-83 -. 70 -. 57
(-6.87) (-4.84)

Logarithm Recruiters .55 .95
(6.17) (9.20)

Logarithm HSSP/Hv G Civilian Male Population** .45 .050
N.A. N.A.

Logarithm Percent Black Population ..12 .11
(-6.74) (5.05)

Logarithm Percent Urban Population .14 -. 18
"(2.57) (-2.90)

- R-Square .43 .43
Mean Square Error .073 .099
F Ratio 26.59 26.45

". * T-values given in parentheses.
•* Not estimated directly; calculated as follows: 1 - recruiter elasticity

13
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TABLE 4

E&J •Z • • i HSDG'S 3B HSDGS

Intercept 1.01 -1.93

Logarithm Relative Pay .78 1.63
(3.40) (6.67)

Cyclical Unanploymer.t .061 .047
(4.47) (3.19)

Logarithm Regional Unemployment .074 .28
(.73) (2.55)

Loss of G.I.Bill -. 20 .0062
(-3.47) (.10)

Marine Corps Policy Change 1980-83 .026 .075
(.55) (1.49)

K Logarithm Recruiters .93 .70
(6.63) (4.66)

Logaritrm HSSR/HSDG Civilian Male Population** .069 .30
N.A.. N.A.

I Logarithm Percent Black Population -. 17 .045
(-8.58) (2.089)

Logarithm Percent Urban Population .15 .015
(R.58) (.22)

R-Square .49 .43
Mean Square Error .094 .11
F Ratio 37.96 '30.13

T-values given in parentheses.
*' Not estimated directly; calculated as follows:' 1 - recruiter elasticity.

14
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The effects for regional unemployment are consistent, but much

lower (7.2-20.0 percent) and weaker in terms of statistical

2 significance. In previous work, we estimated positive effects for

Navy, Air Force, and Marine Corps, but a negative effect for the

Army. We suspected that the implausible result for the Army was

caused by measureuent error. The consistency of the results here

- supports that hypothesis.

3. e s 2 QI Bll i eLit s A=d . Ufltra 3=

The loss of GI Bill benefits in 1977 caused a large decltie in

enlistment supply, especially for' the Army - probably because it

offers shorter enlistment terms. The termination of G.I. benefits

caused the supply of 1-3A HSDGs to decline annually by 35 percent

for the Army, 28 percent for the Navy, 29 percent for the Air Force,

and 20 percent for the Marine Corps. However, over this time period

(1976-83) there were sharp fluctuations in goals. Changes in goals
would be positively correlated to the d=Wuy variable measuring the

K loss in GI Bill benefits. As a result, we suspect_ the effect of GI
Bill benefits may be overstated by a considerable amount. For the

same reason effects of pay and cyclical unemployment may be
overstated as well, but we suspect the bias is smaller for these.a

The Army's Ultra VEAP program does not seeu to have an effect

on total enlistments. In Part II of this paper we show that the

program appears to channel enlistments into targeted occupations.

4. guai dRcutr

Recruiters increase enlistments: the elasticities average

0.73, ranging between 53 and 94 percent. The effect of population
is positive, but apparently smaller than some people have thought:

elasticities average 0.27 but vary substantially from 7 to 47

percent. This suggests that population declines in the 1980s may be

less important than some hp'-e conjectured.

S~15



5. R k

I As expected, black population has a negative effect on

enlistments of 1-3A HSDG's. The elasticity varies only slightly

among the Services: -0.10 for Army and Navy; -0.12 for Air Force;

and -0.17 for Marine Corps.

6. Ulr~nPia±

Enlistment supply is greater in urban areas. A one-percent
increase in the urban population variable increases enlistments by

0.2 - 0.16 percent. Apparently recruiter productivity is augmented

by population density.

1- S7. gjjtWPlcg

" Air Force recruiting policies fiist increased and then
decreased supply. The reduction in standards (and other policies)

I that took effect in FY 1980 increased supply by 12 percent in FY.

1980-83. On the other hand, reductions in goals and other policy

• changes would have reduced Air Force enlistments by 70 percent in FY
1982 and FY 1983, if they had been in force throughout the entire

* period. Since the policies in question were in effect for only five

months in FY 1983, i.e., 42 percent of the year, the effect in FY
.1983 is to reduce supply by .42 times .70j, or 29.4 percent.

Marine Corps policy changes, the shifting of goals toard
HSDG's, appear to have increased supply by only about three percent.

* The effect is smell and not statistically significant. We suspect
* that this is the result of using an inadequate measure (a constant

value dummy variable) to capture the effects of policy and goal

changes which occurred over a four-year period (1980-83). We hope
to obtain better measures in the future for both Marine Corps and

Air Force policy changes.
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B-. A f~rJ~iag

A forecasting test of the Army model was carried out for the FY 1964

time period. Independent variables were projected based on nine months

- of information, October 1983 - June 1984 (see Table .%-2 for national

* level trends). For details on the forecasting metholodgy see the

* Goldberg, et.al. paper presented to the Conference of the Southern

Economic Association in 1983. See reference no. 2.

In 1984 there were significant declines in unemployment and pay

.which caused enlistments to decline also, The model forecasted the

declines in enlistments fairly accurately. Table 5 ccupares the

.forecasts to the actuals in the test period. Enlistments of 1-3A HSDGs

actually declined by 17.7 percent; the forecasted decline was 14.9
percent. Forecasts of declines of 3B HSDGs were less accurate (actual of-

8.0 versus forecast of 14.1) because this cohort is probably somewhat
* demand limited.

K C. Cost-Effectiveness of GI B B an Utd

Although the loss of GI Bill benefits in 1977 caused a large decline

in enlistment supply, a GI Bill is an expensive way of increasing supply

@ • .corpared with bonuses and recruiters (see Table 6). OSD estimates that a

GI Bill similar to the previous one would cost two to three billion

dollars per year in steady state over the'cost of VEAP. Taking retenti.on

* - effects into account, 6 it would generate about 18,000 additional 1-3A

HSDGs for DXD, at a marginal cost that would probably exceed $111,100 per

enlistee ($2 billion cost divided by 18,000 inlistees). The cost of

using enlistment bonuses would be much less.- $13,900 to $39,000.

* 6 The GI Bill xeuc retention of career military personnel because many

,. left the service to collect GI Bill benefits. Preliminary analysis by
""SD indicates the retention losses were about half of the increase in
first-term supply.
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TABLE 5

FORECAMNG TESTS

,-WAT 02M T MJI WM
2 Actnal fr A

1-3A 51,800 52,153 0.7

-3B 25,200 29,500 -14.6

PMT D =IBEL m fm

1-3A Actual 17.7
Forecasted 14.9

3B Actual 8.0
Forecasted 14.1

.3
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* ~TABLE 6

MARGINAL COST PER 1-3A HSDG'IN FY 1979a

(In PY 1979 Dollars)

Army Navy Air Force Marine Corps

GI Billb 111,100 111,100 111,100 111,000

E (6 , 3 0 0 )c (5,100) (5,100) (1,500)

10 Percent' 13,90.0 39,900 17,200 34,400

r- Increase In (8,200) (3,500) (6,200) (1,200)

Payd

[ r 10 Percent 4,700 6,000 3,200 5,300
Increase In (3,300) (1,900) (1,900) (1,400)

Recruiterse

[a] Evaluated at the means of variables in ry 1976T-83 using

"costs inFY 1979.

".[b] Calculated by use of OSD's estimate that a GI Bill would
. .cos $2 billion over the cost of VEAP.' Cost per 1-3A HSDG

"for each Service assumed equal to cost per 1-3A HSDG
est'mated for DOD as a whole.,

[c] Mar inal productivities given in parentheses. 'For GI Bill,

est mates are net of retention losses (equal to .50% of the

gro s effect).
°

[d) Pay increase of $2,600 given only to NPS male 1-3A HSDGs.

"fe] Assimes the marginal cost of fielding-a recruiter is
$35 000. Assumes increases (10%) in recruiters are as

fol ows: Army, '444; Navy, 325; Air Force, 171; Marine

• Cor s,' 211.

•.. .l.



However, for moderate expansions of Lupply, both of these alternatives

are conpared with recruiters whose costs are $3,200 to $5,30C.

SIIRecruiters are less expensive .zan GI Bill benefits or bonuses because

they avoid payments tc those who would have joined without special

- incentive.

I . D. .QllUstin.Q

Part I of this study ases a time-series, cross-sectional approach to
estimate enlistment supply models for each Service. The results seem to

a provide plausible estimates of the effects of supply factors and the
capability to accurately forecast Army enlistments. They also yield

valuable information on the cost-effectiveness of policies that, could be
used to affect Army enlistments.

I"2
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CHAPTER I

i

The study described in this part of the report analyzes Army enlistments

"* in each of the ten DOD one-digit occupational codes. Descriptions of the

Military Occupation Specialties (MOS's) within each occupational code are

given in Table 7.7 The methodology 'for estimating relationships is similar to

the one used in the TSCS analysis'described in Part I. However, in this study

we focus on analyzing the supply of high-quality enlistments at the

occupational level, and we include enlistment bonuses as an explanatory factor

in an attempt to measure their effect on supply.

Part II is organized as follows: Chapter II specifies the bonus variable,

used in the regression model; Chapter III reports the estimates of the model;
and Chapter IV presents our conclusions. A discussion of the data used to

estimate the occupational-level models is found in A2pendix B, and Appendix C

describes the crnstruction of the bonus variable and alternatives.

7 For more detail on the Military Occupation Specialties included in each

of the ten occupational areas, see reference no. 3.

21
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TABLE 2DIL•ITNTTI QE DMOD CCUP!ng!VAL L•r CXD

CODE OCCUPATIONAL AREA DESCRIPTION

0 Infantry, Gun Crew3, Includes individual weapons specialists and
and Seamanship crew-served artillery specialists, arr'-r and
Specialists anphibious crewmen, and specialists in conbzit

* engineering and seamanship. -

1 Electronic Equipnmet Includ"s specialists in the maintenance and
Repairui• repair of various types of electronic and

allied equipment, including radio, radar, navi-
gation, weapons, and coauters, among others.

2 Ctmmunications and Includes the operation and monitoring of radio.
Inteligece radio teletype, radar, sonar and allied co4r.-.r:
Specialists cations and intelligence consoles. Also in-

cludes the gathering and interpretation of
photographic, electronic, and documentary

0 intelligence.

3 adical and DIetal Includes specialists in patient care and treat-
Specialists ment and in technical and related medical and

dental services.

K 4 Other TT1cnical and Includes specialists in technical and profes-
AlIJ ed Specialists sional-type skills not elsewhere classified.

These skills include photography, cartography,
meteorology, ordnance disposal, laboratory
analysis, and music, among others.

* 5 Functional Suprt and Include:; general administrative, clerical and
Adm-inistration personn:1 specialists. Also includes adminis-

trative specialists in data processing, infor-
mation, and related areas, and functional sup-
port specialists in areas such as supply,
transporation, and flight operations.

"6 Electrical/AIwical Includes specialis.s in the maintenance and
D .apojt, Rira m repair of electrical, mechanical, hydraulic,

-and pneumatic equipnent.,..

7 7 Craftsn Includes the formation, fabrication, and in-
stallation of structures and conponents, the
installation and maintenance of utilities, and
"related trades and, craftS.

8 Service an zupply Includes persrmel involved in protective and
Handlerm personal services and non-clerical, personnel

involved in warehousing, food handling, and
motor transportation.

9 ." 9 Nao- mtiomal Includes patients and prisoners, students and
"trainees, and other enlisted and civilian
personnel and designators of a non-occupation-

Sal nature.
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CH•ITER II

~ ~R~C ~ &M MrLTI M EN BY CMPAXII

The supply of Army HSDG enlistment contracts in each of the ten DCD one-
- digit occ-codes is analyzed using regression analysis. Estimates of

regression models are obtained with Navy Recruiting District (NRD) level data
for FY 1976-82. Separate models are estimated for mental group 1-3A HSDG's
and mental group 3B HSDG's.

Variables included in the occupational-level models are identical to'

those specified for the models described in Part I of this report. Here,

however, we include an additional variable measuring the payoff and coverage

of bonus programs, i.e., the Oexpected- value. 8

The expected bonus is calculated as follows:

K (1) Bonus(i) - z BC*MMr.(j)/112 x TOCC(i)]

"where
monthly bonus dollars (BONDOL) are summed over the NOS's in each occ-code

* by month and divided by the total nunber of N06-imonths in each occ-code

(12 x TOCC) to obtain an annual average. 9

LBONLJSi is the logarithm of BONUS divided by full-time equivalent

civilian earnings over a four-year period, discoumted at 30 percent,

i.e., the logarithm of the relative expected bonus. 1 0

8 "For trends, in enlistments by occupationý see Apendix B.

* 9 For the oct-code to NOS mapping used in this study,, see Apj-edix C.
10 The relative expected bonus captures the effects of changes in the.

magnitude and cove-rage of bonus prograns. It is a reasonable" measure,

but others are possible also. For alternativo measures and trends in

BONUS and LaONUS see Appendix C.
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Holding other factors fixed, we expect WCOIuS 1 to increase
enlistments in an ccc-c6de. Besides a variable for individual occ-codes,

* we have constructed an aggregate measure for all occ-codes ccmbined,
using the same averaging procedure dicussed above. we expect bonuses to

increase overall supply as well as enlistments in specific occupation

* groupings.

Of the ten occ-codes, only six (0, 1, 2, 4, 6, and 8) had bonus
programs in FY 76-82 (see Appendix C). LBONUIi is used as an explanatory

variable for these. For occ-codes 3, 5, 7, and 9, "Ae expect to observe

negative channeling effects induced by the presence of bonuses in the

other occ-codes. In the models for occ-codes 3,5, 7, and 9, we include

the aggregate measure to estimate the extent of these negative cross

effects.

2
U
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CHAPTER III

Tables 8-11 present the regression results obtained for the 20 Army

occupational code models that were estimated. To simplify the discussion, we

will focus on the results for 1-3A HSDG's given in Tables 8 and 9. The

determinants of enlistments are similar across the occ-codes. With few

exceptions, increases in relative military pay, cyclical uneuiployment,

regional unemploymert, and recruiters increase enlistments, while black

population and the loss of G.I. Bill benefits cause enlistments to decline.

The study results on the effects of the other variables are less consistent,

*• and in scme cases they are implausible.

-A.

The effect of cyclical unemployment is positive in all cases and

L statistically significant in all but two. The effect of a one-point

"increase in the unemployment rate is to increase enlistments by 2.5 -

10.0 percent depending on the occ-code. The effect for the total is 7.3,

which implies an unemployment elasticity of about 53 percent. 11 The
U results leave little doubt as to the importance of changes in

unemployment over time.

"Except for occ-code 0 where the result is not significant, the

effects for regional unemployment are positive and usually much smaller
than 55 percent, the overall elasticity for cyclical unemployment.

11 Evaluated at the mean une ployment rate, across districts, of 7.23

percent.)

L2
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TABLE 8

EXPLANA¶IORY VARIABLES DOD OC•PATIONAL CODE
"0 1 2 3 4

Intercept .51 -1.39 1.87 -3.65 -3.025

Logarithm Relative Pay 1.66 2.00 2.17 3.61 2.69
.( 5 .3 2 ) a (5.43) (7.066) (10.78) (7.12)

Cyclical Uner.ployment .061 .070 .077 .096 .065
(3.18) (3.30) (4.025) (4.68) (2.75)

Logarithm Regional -. 025 .084 .097 .22 .10
Unemployment (-.22) (.66) (.85) (1.76) (.69)

L~ss of G.I.Bill -. 39 -. 14 -. 53 -. 19 .22
(-6.00) (-2.26) (-4.42) (-1.90) (1.46)

Army College Fund. .22 -. 20 -. 12 -. 28 -. 17
S(2.59) (-2.30) (-1.493 (-3.084) (-1.72)

Logarithm Recruiters .82 .88 1.037 1.12 1.18
"per Population (5.12) (5.20) (6.55) (6.56) (6.068)

Logarithm Percent Black -. 075 -. 094 -. 034 -. 085 -. 18
Population (-3.12) (-3.56) (-1.44) (-3.32) (-6.17)

Logarithm Percent Urban -. 11 .022 -. 15 .41 .30
Population (-1.54) (.28) (-2.15) (5.59) (3.60)

Logarithm of EKpected .12 .020 .19 -. 3 8b -. 23
Bonus (1.87) (1.35) j3.53) (-5.32) (-5.23)

R-Square .59 .42 .59 .62 .48
Mean Square Error .10 .12 .10 .12 .15
F Ratio 45.17 22.52 44.39 49.75 27.85

m T-values given in parentheses.SFor these occupational codes no bonuses were offered 'so we measured thecross effect of bonuses offered in all other occupational codes.

-26

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

S. - . ... .. . . . . . . . . . . . .



in TAB3LE 9

ELANATORY VARIABLEs DM OCCUPATIONAL CODE TOTAL" 5 6 7 8 9 0-9

Intercept -1.12 1.16 .16 -. 98 -4.20 1.37
Logarithm Relative Pay 3.071 1.41 .50 1.17 2.19 2.14(8 .9 2 )a (4.10) (.95) (3.30) (6.87) (8.17)
Cyclical Unerloýment .093 .041 .045 .025 .10 .073

(4.40) (2.046) (1.37) (1.10) (4.89) (4.51)
Logarithm Regional .21 .19 1.20 .45 .29 .18

Sr Unenployment (1.66) (1.55) (6.15) (3.47) (2.45) (1.91)
SLoss of G.I.Bill .030 -. 60 -. 65 .075 .17 -. 21

(.29) (-6.44) (-4.12) (.27) (1.80) (-2.67)
Army College Fund .029 -. 10 -. 38 .038 .41 .067

(.31) (-1.23) (-2.61) (.42) (4.73) (.93)
Logarithm Recruiters 1.20 1.072 1.58 1.15 .89 1.019

per Population (6.81) (6.72) (5.85) (6.57) (5.50) (7.63)
Logarithm Percent Black .065 -. 21 -. 31 -. 24 -. 064 -. 095

Sa Population (2.46) (-8.32) (-7.56) (-8.65) (-2.64) (-4.74)
Logarithm Percent Urban -. 034 .044 -. 12 .16 .040 .014"Population (-.45) (.60) (-.99) (2.072) (.57) (.24)

Logarithm of Expected -. 3 2b .063 -. 2 4b -. 10 -. 51b -. 13* Bonus (-4.40) (3.16) (-2.12) (-2.060) (-7.64) (-2.41)

R-Square .55 .56 .53 .54 .56 .63MMean Square Error .12 .11 .29 .13 .11 .072' F Ratio 37.19 38.49 34.55 36.35 38.54 51.80
ST-values given in parentheses.

For this occupational code no bonuses were offered, so we measured the
cross effect of bonuses offered in all other occupational codes.
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TABLE 10

NPS MAu 3 HD G B=A CO~aAT BY PMOCC • OOD• O-0

EXPIANAIRY VARIABLES DCO) OCCUPATIONAL CODE
0 1 2 3 a 4 a

Intercept -1.44 -7.38 -2.53 7.37E-04 -3.09E-04

Logarithm Relative Pay 3.073 3.56 2.52 8.99E-04 2.68E-04
r (8 .26 )b (6.82) (6.43) (8.33) (6.89)

Cyclical Unemployment .052 .073 .074 1.39E-05 7.02E-06
(2.28) (2.40) (3.046) (2.097) (2.89)

Logarithm. Regional .18 .21 .024 1.18E-07 -1.83E-05
Unemployment (1.31) (1.19) (.16) (.0030) (-1.28)

Loss of G.I.Bill -. 36 -. 067 -. 24 5.12E-05 4.69E-05
(-4.67) (-.73) (-1.56) (1.59) (3.018)

Army College Fund .049 -. 62 -. 28 -6.65E-05 -1.12E-05
ii (.48) (-5.15) (-2.67) (-2.24) (-1.069)

Logarithm Recruiters .63 .39 .67 2.22E-04 6.75E-05
per Population (3.30) (1.61) (3.31) (4.027) (3.38)

Logarithm Percent Black .20 .18 .34 4.78E-05 1.38E-05
a• Population (7.079) (4.73) (11.34) (5.79) (464)

Logarithm Percent Urban -. 36 .042 -. 26 7.48E-05 2.046E-05
Population (-4.37) (.38), (-2.96) (3.14) (2.38)

"Logarithm of Expected .091 -. 016 -.068 -I.09E-04C -1.70E-05
* Bonus (1.16) (-.76) (1.018) (-4.78) (-3.72)

R-Square .61 .34 .55 .43 .34
Mean Square Error .15 .25 .16 1.22 1.59
F Ratio 47.14 15.69 37.90 22.80 16.12

I Dependent variable is not logged.
., b T-values given in parentheses.

C For these occupational codes no bonuses were offered, so we measured the
cross effect of bonuses offered in all other occupational codes.
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TABLE 11
F~

EXPLANAIRY VARIABLES DCI OCCUPATIONAL CODE TOTAL
I. 5 6 7 a 8 9 0-9

Intercept -4.389 -. 32 1.42E-03 -. 46 -6.35 -. 72

Logarithm Relative Pay 4.590 2.51 1.79E-04 2.10 2.80 3.14
(1 1 . 02 )b (6.89) (2.010) (5.81) (8.18) (10.27

Cyclical Unenployment .088 .050 5.88E-06 .009 .064 .063
(3.44) (2.37) (1.074) (.39) (3.052) (3.38)

Logarithm Regional .201 .39 1.19E-04 .52 .46 .30
Unemployment (1 .32) (3.067) (3.65) (3.94) (3.69) (2.69)

Loss of G.I.Bill .048 -. 57 -7.20E-05 -. 165 .17 -. 12
(.38) (-5.76) (-2.70) (-.58) (1.68) (-1.27

Army College Fund -. 365 -. 20 -2.36E-05 -. 128 .56 -. 060
(-3.18) (-2.29) (-.96) '(-1.38) (5.91) (-.71)

Logarithm Recruiters .851 .92 1.94E-04 1.087 .89 .86
per Population (4.01) (5.42) (4.28) (6.09) (5.090) (5.49)

Logarithm Percent Black .506 .022 -l.048E-05 .027 .15 .19
I Population (15.88) (.84) (-1.54) (.97) (5.89) (7.97)

Logarithm Percent Urban -. 116 -. 19 -4.85E-05 -. 245 -. 073 -. 20
Population (-1.27) (-2.42) (-2.47) (-3.04) (-.96) (-2.94)

Logarithm of Expected -. 272c .056 -2.10E-05c -. 036 -. 73c, -. 19
I Bonus (-3.09) (2.64) (-1.12) (-.70) (-10.049) (2.93)

R-Square .71 .52 .27 .40 .61 .62
Mean Square Error .18 .12. 8.29 .14 .12 .098
F Ratio 72.35 33.22 11.32 20.74 48.61 50.24

a Dependent variable is not logged.b T-values given in parentheses.
C For this occupational code no bonuses were offered, so we measured the

cross effect of bonuses offered in all other occupational codes.

29

I.



B. Rlative Milita P"a an hgnus

Pay, besides being highly significant statistically, has a very

strong effect on enlistments. However, the effect varies considerably

".among the occ-codes. A one-percent increase in relative military pay

v.Auld cause the supply to increase by 0.50 to 3.61; the average effect

among all occ-codes is 2.14.

The analysis .of the effects of bonuses appears to have yielded two
interesting findings. First, the bonus variaile has'the correct sign

(positive or negative) in most instances. This suggests that bonuses

channel enlistments among occ-codes. Second, the magnitude of the effect

of a bonus is much smaller than that of relative pay; this may imply that

it is expensive to use bauses to channel recruits.r

Inconsistencies in the findings prevent us from drawing strong

conclusions regarding the effects of bonuses. For 0cc-codes 4, 8, and
the total, the signs are negative and unexpected. Table B-2 shows

enlistment declines in occ-codes 4 and 8 for 1982 relative to 1976,

despite increases overall. Perhaps an important demand factor has been

excluded: we suspect that requirements for enlistees in these occ-codes

may have been reduced over time, and the omission of this (or some other)

factor from the models may be causing the unexpected results we find for
occ-codes 4 and 8, and perhaps for the total as well. 1 2 There-are, of

course, other possible explanations, e.g., collinearity of bonuses and

other variables, small samples, simultaneity problems, etc. However, we

believe that an omitted requirements variable is the likely culprit.

In summary, the results suggest 1) channeling effects of bonuses and

2) substantially smaller effects of bonuses than regular pay. However,

there are inconsistencies, and these indicate that further research is

necessary before findings for the effects of bonuses in individual occ-

codes can be viewed confidently.

12 The results for total are very peculiar. How can bonuses reduce overall

enlistment supply?
.30



C. he s 2f B.e.. lU t And .Lbe A iliii 2f Army Ultra V

The loss of G.I. Bill benefits in 1977 (VEAP) caused a large (21

percent) decline in overall enlistments. The decline occurred in most

occ-codes and was concentrated in 0, 2, 6 and 7. The Army's Ultra VEAP

program seems to have a strong positive effect for occ-code 0, but no
effect, on total enlistments. It is our understanding that the Ultra VEAP

program was targetted on selected MOS's, especially those in conbat arms.

Thus, like bonuses, its primary effect may be to channel enlistees into

targeted occupations that are in short supply rather than to increase

total enlistments.

D. Pplt D erie
r

We find that recruiters increase enlistments: The elasticities are

1.02 for the total, ranging between .82 and 1.58 for the individual occ-

codes. The effects of recruiters are consistent, but too large to be
believable. They indicate lack of diminishing returns and negative

population effects.

ED
As expected, black population has a negative effect on high-quality

enlistments. An increase in the black population as a percent of the

total population causes 1-3A HSDG enlistments to decline by. 9.5 percent.

Enlistment supply appears to be greater in urban areas, although the

results are mixed. In seven instances the variable is .not significant.

Of the remaining four, the effect is positive in three occ-codes.
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a'APTER IV

This exploratory study estimates Army enlistment supply equations for
each of the ten DOD one-digit occupational codes. Estimates are obtained
using regression analysis with annual Navy Recruiting District level data for

FY 1976-82. Explanatory Variables include the factors in ERL's Enlistment
Supply Projection model, e.g., relative military pay, unemployment,

recruiters, etc., as well as a measure of the level and coverage of enlistment
bonus programs.

- Many of the findings a:e interesting and plausible: military pay,
unemployment and recruiters have significant and important effects on total
enlistment supply and on enlistments at the occ-code level; bonuses tend to
channel enlistees into occupations rather than increase total supply; the

effect of bonuses in channeling enlistments is relatively small; like bonuses,
the Army College Fund may be channeling enlistees into targeted MOS's.
However, some of the results are pecuiiar. The bonus variable has the wrong
sign in three of eleven cases; the effect of recruiters is too large in st,
instances. Anomolies may be the result of various measurement problems, but
we suspect that the most important one is "omitted variables%. The most
significant omission may be a measure to account for the effect of change in
enlistment goals at the occ-code level. At any rate, because of these
anomolies, we have far more confidence in, the overall findings than in th
"specific estimates of parameters.

The study is a limited attempt to analyze the effects of supply fact rs
at the occ-code level. Good progress was made in collecting relevant data on
bonuses and in obtaining preliminary estimates of supply models. The results

are interesting, but too preliminary at this point to be uf much use La
evaluating bonus programs or the Army College Fund, or in forecasting
enlistments at the occ-code level. Better estimates of the effect of bonuses
and other factors are needed in order to bave an adequate basis for

policymaking and planning.
..32 -
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APPENDIX A

This appendix discusses the Navy Recruiting District data for FY 1976T-'83

which were used to estimate the - .ressinn models for both of the studies

reported in the text. Means and .tardard deviations of regressions variables

are given in Table A-i. Trends at the national level in enlistments and

supply factors are given in Table A-2. Below we identify the data sources and

explain how the NRD-level data were constructed.

1. =~b gbgDp=rrtniPRli-t= Contract

The Defense Manpower Data Center (EIC) provided data on enlistment

contracts for HSXG's. 1 3 L!4DC renormed the data to reflect the mental
group standards implemented in 1981. They used hone address Zip Codes to
map contracts into Navy Recruiting Districts, and took attrition from the

dfe.ayed entry pool into account by counting only those contracts that

subsequently accessed into the military in the current or following year.

For FY 1983, we estimated net contracts from "gross contracts," which

include those who will attrite ak,'/or not graduate frcom high school.
(High school seniors were counted as graduates in calculating gross

contracts.) Net contracts were estimated to be the product of FY 1983
gross contracts and the FY 1982 ratio of net to gross contracts.

Relative military pay is the ratio of the present value (@ 30%) of
Regular Military Compensation (RMC) for a typical enlistee over a four-

13 In constructing enlistment variables for the study to -YIvate and exterd

the TSCS model (reported in Part I), GWD's and certificate holders (coded

as 012-6sm by 1DQC) were not included in the counts of HSDG's. In

constructing enlistment variables for the exploratory analysis of Anriy

enlistments at the occupational level (reported in Part II), only GED's

were excluded in th.e counts of HSDG's.

A-:



TABLE A_- 1

I E APA DEVIATI~ON RR3SI2 VAIABLF

Standard
SDependent Variables Mean Deviation

Logarithm Army 1-3A HSDG -4.953 .486
Logarithm Army 3B HSDG -5.620 .534
Logarithm Navy 1-3A HSDG -4.867 .534
Logarithm Navy 3B HSDG -5.897 .371

SLogarithm Air Force 1-3A HSDG -4.916 .353
Logarithm Air Force 3B HSDG -5.965 .4n9
Logarithm Macine Corps 1-3A HSDG -5.831 .423
Logarithm Marine Corps 3B HSDG -6.453 .428

Independent Variables

Logarithm Relative Military Pay - Army .054 .096
Logarithm Relative Military Pay - Navy .040 .094
Logarithm Relative Military Pay - Air Force .051 .100
Logarithm Relative Military Pay - Marine Corps .049 .097
Cyclical Unemployment .00041 1.726
Logarithm Regional Unemployment 1.993 .169
Loss of G.I. Bill .875 .331
Army College Fund .250 .433
Logarithm Total Civilian Male Youth Population 12.350 .318
Logarithm HSSR/HSDG Civilian Male Youth Population 11.560 .324

* Logarithm Urban Population 4.165 .303
Logarithm Black Population 2.173 .907
Logarithm 'Army Recruiters -6.946 .152
Logarithm Navy Recruiters -7.271 .212
Logarithm Air Force Recruiters -7.888 .190
"Logarithm Marine Corps Recruiters -7.693 .142

* Air Force Policy Changes 1980-83 .500 .500
Air Force Policy Changes 1982-83 .136 .243
Marine Corps Policy Changes 1980-83 .500 .500

A'
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year period divided by the present value of full-time equivalent earnings
of 18-21 year-old civilian males. Data on military pay and promotion
rates were obtained from DOD.

Using 1980 Census microdata, Princeton University Computing Center
provided us with calculations of average youth earnings by NMD. The

* sample was restricted to civilian (non-institutionalized) youth who were
working during 1979 for (usually) 35 or more hours per week. Weekly
averages were calculated for two groups: 16-19 year-old and 20-24 year-
old males. An implicit growth rate of earnings was calculated from these
two endpoints, and four year streams were estimated (i.e., for

approximately 18, 19, 20, and 21 year-olds) by NRD.

To age the 1979 NRD-level cross section, we used annual national-
level data on 16-19 year-old male full-time earnings for 1976-83.
Earnings data were obtained from the Bureau of Labor Statistics
(nnt and fa ng). The underlying assumption was that growth
rates over time are uniform across regions (i.e., NRD's).

3.

Monthly uneuployment data also are available by county from the
* Bureau of Labor Statistics. They are estimates of overall (youth and

adult) unenployment prepared by state employment service agencies from

establishment sources according to BIS procedures. BIS regularly
reconciles these figures with Census and CPS estimates. For a detailed

description of the differences between establislhmnt and household
figures., refer to Eigym= and fZILg. These county-level data were
aggregated to NRD's by the Navy Recruiting Cmmwand and provided to us.

The cyclical uneoployment variable was calculated as the difference
between the annual average rate and' an eight-year (1976-83) average for

each district.
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4. P~jlation

SWith Census microdata, Princeton University Computing Center

provided population counts of 17-21 year-old, civilian, non-

institutionalized males by NRD for 1980. Tabulations were made

separately for high school seniors and for high school diploma graduates

not attending school. This 1980 cross-section snapshot was "aged"

backward and forward with growth rates derived from county-level 17-21

year-old male estimates made by Market Statistics Inc. for 1975 and 1983,
and from the Census Siummary Tape File 3 for 1980. Interpolation across

1975, 1980, and 1983 data points produced the growth rates needed to

derive the N10-level 1976-83 high school senior and diploma graduate

population series.

• r5. Djc E•=11atio

The pezcentage of all (i.e., without regard to school status) 17-21

year-old ci -iian, non-institutionalized males that are black was

calculated wi th . 930 Census microdata at the NRD level. A Constant
percentage is assumed for the 1976-83 period.

S6. 17rha kult

£

The percentage of the population that is "urban" was also tabulated

Sfrom the 1980 Census microdata for NRD's by Princeton University
CConputing Center. The following categorizations were tabulated: central

city of SMSA; SMSA outside central city; SMSA, central city/reminder not

separately identified; mixed SMSnon SMSA; and outside SMSA. In

calculating the "urban" variable, those, living outside of SMSA's or in
mixed SMSA's wereconsidered as non urban. The urban/non urban split was

-- assumed unchanged over the 1976-83 period.

A-5
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S7. Prducti Remit=

12NRD-level data on recruiters in FY 1979-82 were provided by LHDC.

Aggregate data on recruiters were obtained from the Services for FY
1976T-78. These aggregate data were used to age FY 1979 NRD-level data
to yield observations for recruiters in FY 1976T-78. n doing this, we
assumed that the distribution of recruiters among NRD's in FY 197F'-78

was the same as that in FY 1979.

a

ii

. . ..



APPENDIX B

AT TEM

SI * This appendix presents descriptions of the database used for the analysis

of Army enlistments at the occupational level, reported in Part II of the

text. Means and standard deviations of regressions variables are given in

Table B-i. Trends by fiscal year for Army enlistments by DID occupational

code are given in Tables B-2 and B-3. For a discussion of the methodology

used to construct the bonus variables for this analysis, see Appendix C.

Many of the explanatory variables used in the updating of the TSCS models

(reported in Part I of the text) were used in the occupational-level analysis
as well. See Appendix A for a, discussion of these factors. As noted in

Appendix A, for the dependent variables, the Defense Manpower Data Center
(DMDC) provided data on enlistment contracts for HSDG's, for the period FY

i•[ 1976-82.14 Counts according to DCD occupational area codes were obtained by

matching t•I4C's enlistnent records with their 2cohort files.* The data were

remapped by ERL into the 41 Navy Recruiting Districts existing as of October

1, 1982.
'3

14 In constructing enlistment variables, GED's were not included in the

counts of HSDG's.
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TABLE B-1

DEPD=ENT VARIABLES MEANS STANDARD DEVIATIONS

Occupational
Code 1-3A 3B 1-3A 3B

0 -6.481 -7.003 0.495 0.597
1 -7.709 -9.021 0.456 0.604
2 -6.991 -7.918 0.489 0.597
3 -7.827 0.00018 0.545 0.00014
4 -8.553 0.000065 0.526 0.000048
5 -7.433 -7.915 0.515 0.767
6 -7.136 -7.504 0.491 0.502
7 -9.113 0.00012 0.778 0.00010

S8 -7.290 -7.848 0.532 0.474
9 -7.167 -7.878 0.481 0.553

10 -5.012 -5.644 0.432 0.500

INDEPENDEr VARIABLES

Relative Military Pay 0.036 0.084
Long-run Regional Unemployment 1.993 0.169
Cyclical LUenployment -0.376 1.389
UVEAP (Army College Fund) 0.143 0.351
VEAP (Loss of G.I, Bill) 0,857 0.351
Black Population 2.173 0.908
Urban Population 4.165 0.304
Army Recruiters -6.969 0.146
Bonus for Occ-code:

0 -3.154 0.467
1 -7.366 1.774

-2 -3.884 0.881
3 -4.673 0.605
4 -6.017 1.344
5 -4.673 0.605
6 -6.999 1.708
"7 -4.673 0.605
8 -5.206 1.992
9 -4.673 0.605

10 -4.673 0.605

"B-2
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TABLE B-2

for

DOD°
OCCUPATION 1976 1977 1978 1979 1980 1981 1982a CODE

0. 9170 6227 5173 5020 5907 8093 14576

1 2573 2456 1670 1559 1812 2235 3093

2 4996 4043 2900 2691 4228 5273 7826

3 3662' 2496 1426 1290 1519 1831 2311

4 1507 1160 824 745 783 826 1075

5 3934 3262 2762 1546 2171 2712 4549

6 5296 4364 3258 2801 3004 3774 5820

7 1367 675 434 603 671 517 473,

8 5195 3728 2870 2744 2523 3515 4944

9 5228 4765 3009 2222 3076, 2843 6218

10 42909 33176 24295 21220 25693 31618 50885
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TABLE B-3

for

DOD
OCCUPATION 1976 1977 1978 1979 1980 1981 1982

CODE

0 5888 3759 3422 3291 3167 4845 8197

1 784 685 564 478 530 594 656

2 2279 1668 1435 1291 1780 1926 2544

3 1156 934 620 645 646 627 804

4 335 319 224 218 253 247 359

5 2962 2337 2009 1165 1309 2116 2579

6 3777 2949 2212 1792 1906 2565 3938

7 933 503 350 473 530 459 534

8 2560 1901 1611 1554 1485 2008 2540

9 3195 2491 1578 1204 1368 1162 2828

10 23871 l!547 14039 12113 12974 16549 24979
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APPENDIX C

Several variables were created to measure bonus availability and

financial incentive for each of nine DOD Occupational Codes (occ-codes). We

utilized monthly information by the Military Occupation Specialities (MOS's)

within each occ-code, spanning the June 1972 to March 1984 period, to build an
annual FY 1976-83 bonus variable data base.

As a first step we identified those MOS's for which enlistment bonuses
were offered to E-3s; reserve force MOS's were excluded. The bonus-eligible

MOS's comprising each occ-code are shown in Table C-I. During the period
covered, there were no bonus-eligible MOS's in occ-codes 3, 7, or 9 (and 5 was

virtually empty).

Next, we counted the number of "bonus months" (BONMON) by fiscal year for

each occ-code. A bonus month is the offer of a bonus for one month in a
particular MOS. The ratio of bonus months to the total number of potentially

available "MOS months" (defined as 12 times the number of MOS's in the Occ-

code) is one measure of bonus coverage in an occ-code. Table C-2, presents

coverage calculated in this way. As can be seen, coverage is comparatively
high in occ-codes 0 and 2; growth over the period was particularly dramatic in

occ-codes 2 an d 4.

Bc us-month-dollars (BONDOL) is the value of the offer. The BONION and

BOaWOL ariables are building blocks for constructing regression variables.
From th se building blocks, the following variables were defined and

calculated:

(1) PAYOFF = BONDOL/BONMON

PAYOFF is the average dollar value of the bonus ng bonus-eligible

MOS's in an 0cc-code. For example, in 1980 for occ-code 0 the

c-1



TABLE C-i

•UUs •IuflL SO's
(October 1975 to September 1983)*

DOD
OCCUPATIONAL MOS MEMBERS

CODE -

0 lIB, 1IC, 11D/E, 1IF, 11H, lIM, 1iX, 12B, 12E, 12F
13B, 13M, 15D, 15E, 15J
16B, 16C, 16D, 16E, 16L, 16P, 16R, 16S, 16T, 16X
19A1/2/3/4
54C

1 21G, 21L, 22L, 24G, 24H, 24L, 24M, 26B, 26D, 27D, 27E, 27G, 27H
31S, 31T, 32D, 35E, 35F

2 05B, 05B(SF), 05C, 05D, 05G, 05H, 05K
13C, 13E, 13F, 13R, 16H/J, 17B, 17C, 17K, 19D
31K, 31M
72E
93H, .93J, 96C
98C1, 98Cw/lang., 98GO-AE, 98GV-VN, 98G2 PL, 98G3-LA, 98G4-GM,
98G5-AP, 98G6-KP, 98G7-C¶, 98G8-CC, 98G9-RV, 98GL-AA, 98GL-AZ,
98GL-DG, 98GL-AN, 98GL-BN, 98GL-BY, 98M-CA, 98GL-FR, 98GL-KV,
98GL-PF, 98GL-PT, 98GL-SW, 98GL-%V, 98GL-PQ, 983

3 NONE

4 54E, 55D, 82B, 82C, 82D, 93E

5 76C, 76P, 76V

6 36C, 36D, 36H1
45D, 45K, 45L, 45N, 45P, 45R, 46N
52D, 52F, 55B, 55G
63B, 63D, 63E, 63G, 63H, 633, 63N, 63S, 63T, 63W, 63Y-

7 NONE

8 43E, 64C, 76W, 948"

9 NOE

• MOS's for which enlistment bonuses were offerred for part or all of the
period.
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TABLE C-2

(WY 1976-83)

DOD MONTHS
OCCUPATIONAL

CODE 1976 1977 1978 1979 1980 1981 1982 1983

0 104 103 118 138 159 189 226 204
1 9 24 13 0 0 14 24 24
2 29 94 123 171 206 284 325 353
3 0 0 0 0 0 0 0 0
4 1 10 12 12 23 43 53 54
5 0 0 0 0 0 0 ,0 2
6 ., 0 23 47 2 3 18 36 52
7 0 0 0 0 0 .0 0 0
8 0 7 20 24 21 12 12 19
9 0 0 0 0 0 0 0 0

S~(percent) -

0 31 31 35 41 47 56 67 61
1 1 3 2 0 0 2 3 3
2 4 14 18 25 30 41 47 51
3 0 0 0 0 0 0. 0 0
4 0 2 3 3 5 10 13 13 -
5 '0 0 0 0 0 0 0 0
6 0 4 8 01 0 3 6 8
7 0, 0 0 0 0 0 '0 0
8 0 6 19 22 19. 11 11 18
9 0 0 0 0 0 0 0 0

* Coverage is the ratio of bonus months to (total) MOS months in -each occ-
code. Total OS months equal 12 times the number 'of mSo's in the occ-

.code: 0: 336; 1: 696; 2: 696; 4: 420; 5: 324; 6: 612; 8: 108.
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payoff was $2,305 (see Table C-3).

(2) EKPTD = BONDOL/(12 x TOCC)

EXYID is the expected dollar bonus among all MOS's (including,

ineligible MOS's) in an occ-ccde; note that 12 times TOCC is the

count of total MOS months in the occ-code. EXCPD also can be viewed

as the product of coverage and payoff. For occ-code 0 in 1980,

EXPTD is $1,090 - almost half the PAYOFF value, indicating a "live"

sitUation in about half the MOS's (i.e., about 50 percent coverage).

Trends in the payoff and expected bonus amounts are reported in Table C-3

by occ-code. Payoff amounts are somewhat higher in occ-codes 0 and 2.

Expected bonuses, as the product of payoff an coverage, are larger in occ-

codes 0 and 2, primarily because of the greater coverage.

We also defined (and calcuiatca) variables for each occ-code relative to

all the other groups in a given year.

E measures dollar " coverage" for the jth occ-code:

(3) E(j) = BONDOL(j)/l BONDOL(k), and k X j
k

F measures payoff in the jth occ-code:

(4) F(j). PAYOFF(j)/[I BODOLL(k)/I BOM-ON(k) I, and k $ j.
k k

In the regression analyses, payoff and .expected bonus are deflated by

civilian earnings. For those occ-codes without bonus-eligible MoS's (3, 7, 9,

and 5) we defined average coverage, payoff, and expected bonus variables
across the other occ-codes and tested for (negative) cross effects.
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TABLE C-3

(FY 1976-83)

DOD
OCCUPATIONAL

CODE 1976 1977 1978 1979 1980 1931 1982 1983 -

0 1885 1888 2000 1996 2305 3264 3630 4000
1. 1611 ]917 1500 0 10 2036 2750 2750
2 1741 2372 1939 2187 2461 2926 3313 3294
3 0 0 0 0 0 0 0 0
4 1500 1500 1500 1500 1630 2453 2839 2444
5 0 0 0 0 0 0 0 2500
6 0 1500 1500 1500 1500 2000 2402 2346
7 0 0 0 0 0 0 0 0
8 0 1500 1900 2000 2071 2500 2916 3447
9 0 0 0 0 0 0 0 0

0 583 578 702 819 1090 1836 2441 2428
1 20 66 28 0 0 40 94 94
2 72 320 342 537 728 1193 1.542 -1670
3 0 0 0 0 0 0 0 0-
4 3 35 42 42 89 251- 358 314
5 0, 0 0 0 0 0 0 15
6 0 56 115 4 7 _58 .141 199
.7 0 0 0 0 .0 0 0 0
8 0 97 351 444 402 277 324 666
9 0 0 0 0 0 0 0 0
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