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PREFACE

Manpower costs constitute about 56 percent of the budget of the
Department of Defense, or approximately $50 billion. The wise management
of these resources is a challenging task that strains the current state
of the art in management science. This report is concerned with an eval-
uation of manpower programs and policies which were implemented primarily
to achieve the transition from a conscripted to an all volunteer Armed
Service. Over $2 billion were allocated to programs of increased pay,
additional advertising and recruiting and bonus payments in order to
provide more incentives for youth to volunteer for the Armed Forces.
Three evaluation techniques -- econometric time series and cross sec-
tional analyses and survey analysis -- have been used to evaluate program
and policy cost effectiveness. The results of this analysis provides
manpower decisionmakers with an improved capability to allocate resources
within and among the Services for the military pay, recruiting, adver-

tising and bonus programs.

David W. Grissmer
Director, Policy Analysis Department
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SUMMARY

The decisions made in 1970 to achieve an all volunteer force by
FY74 resulted in major budgetary increases in several programs designed
to provide incentives for youth to join the Armed Forces. The major
incentive program was a large pay increase given to E1-E3 personnel in
all Services in order to make their wages competitive with other civilian
opportunities. Major increases also occurred in advertising and recruit-
ing budgets for each Service, and the Army and Marine Corps initiated
bonus payments for selected skills. Table S-1 summarizes the budgets
of incentive programs, by Service, from FY71-FY75. Each of these pro-
grams had the specific objective of increasing volunteer enlistments so
as to meet quantitative and qualitative manpower requirements determined
by Congress. The primary purpose of this analysis is to determine the
cost effectiveness of these programs in attracting additional volunteers
to each Service. The analysis was also aimed at determining the effects
of changes in youth unemployment rates, college entrance patterns and
various Service manpower policies on volunteer enlistments in each Ser-
vice as well as the inter-Service effects of one Service's programs on
enlistments in other Services. Three different methods of analysis have
been used to determine program and policy effects. An econometric model
of volunteer enlistments by state using explanatory variables including
the number of recruiters, youth unemployment rate, military/civilian wage
and college entrance rates was used with 1972 and 1973 enlistment data.
A monthly econometric time series model was also used with volunteer
data in the CY71-CY73 time period with explanatory variables including

military/civilian wage, number of recruiters, bonus variables, print media
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INCENTIVE PROGRAM EXPENDITURES

Table S-1

($ in millions)

FY71 FY72 FY73 FY74 FY75
Basic Paya and Allowances
Army 0 519 518 612 664
Navy 0 318 427 439 445
Marine Corps 0 161 219 219 225
Air Force 0 299 397 393 427
DOD 0 1296 1562 1663 1761
Bonus
Army 0 34 45 62
Marine Corps 0 1 8 3 7
DOD 0 1 42 48 69
Recruiting
Army 19 22 27 44 43
Navy 2 24 28 30
Marine Corps 1 4 6 13 8
Air Force 1 12 15 12
DOD 23 40 69 100 93
Advertising
Army 55 77 108 140 150
Navy 41 51 81 82 86
Marine Corps 147/ 26 31 35 35
Air Force 27 39 41 49 49
DOD 140 193 261 306 320
Totals

Army 74 618 687 841 919
Navy 43 376 532 549 561
Marine Corps 18 192 264 270 273
Air Force 28 345 450 457 488
DOD 163 1531 1933 2117 2243

3E1-E4 base pay and allowances increase due to PL 92-129.
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advertisements, unemployment rates and inter-Service variables. Finally,
survey data were analyzed to estimate effectiveness of the bonus. The
major results of the analysis are given below.

A primary purpose of increasing incentive programs was to increase
the number of high school graduates entering the service. The high school
graduate is preferred over non-high school graduates by all Services be-
cause of lower training cost, lower loss rates and lower disciplinary
infraction rates. Currently, there are more non-high school graduates
willing to enter the service than are accepted; in the case of high school
graduates, however, the demand exceeds the supply. The key to maintain-
ing a quality volunteer force appears to lie in maintaining a proper
balance between high school and non-high school graduates. The cost
effectiveness of incentive programs has been evaluated in terms of the
marginal cost of increasing the supply of high school graduates to each
Service. Table S-2 summarizes the results of this analysis. The data
in the table show the additional budgetary cost in each program of en-
listing one additional high school graduate in each Service. Conclusions
from the data include:

o The additional budgetary cost of enlisting one additional high
school graduate for a Service varies from $900 if the money is placed
in a unit canvasser/recruiter assistant program of the Army to $268,000
if the money is placed in an enlisted pay raise for the Marine Corps.

o The data show that money spent on additional pay raises to incom-
ing personnel is the least cost effective use of resources in improving
the quality or quantity of volunteers.

o The data generally show that additional recruiting resources are
the most cost effective of the measured programs, with the Army unit
canvasser/recruiter assistant program by far the most cost effective of
any programs measured by GRC.

o The data show that the bonus programs are generally less cost
effective than recruiting and advertising resources in attracting addi-
tional high school graduates. However, the bonus program has an addi-
tional objective of attracting personnel to key shortage skill areas

which cannot be effectively fulfilled by additional recruiting or adver-

tising resources.




Table S-2
SUMMARY OF COST EFFECTIVENESS RESULTSa

Marine Air
Army Navy Corps Force
Pay 91,000 * 14,000 185,000 * 55,000 268,000 t 140,000 140,000 * 34,000
$1500 bonus 10, 600° 32,600°
$2500 bonus 14,400° 9,500°
Advertising 9,000 T 9,000 - . 2,500 t 1,100
Regular recruiters 7,500 * 5,600 3,300 £ 700 12,000 * 4,800 1,400 t 300

Canvassers 900 t 300¢

ATX

dMeasurement is marginal cost of an additional high school graduate enlistment
bMarginal cost was estimated from survey data and no error estimates could be made.
“The Navy did not provide advertising data.

dThe Marine Corps had no paid print media insertions.

®Robert Babiskin, et al., "Cost Effectiveness of Army Recruiting and Canvasser Programs during
Fiscal Year 1974,'" OAD-CR-51, General Research Corporation, McLean, Virginia, to be published.




o The data show that per additional dollar spent, the Air Force is
able to attract more additional high school graduates than any other
Service, and the Marine Corps is able to attract the least number of
additional high school graduates per additional dollar spent.

o For the Services (Army and Air Force) where advertising data were
available, the cost effectiveness analysis showed regular recruiting
expenditures and advertising expenditures to be in balance within the
error limits of the measurements.

Table S-3 gives the additional number of high school graduates that
can be expected to enter each Service annually if one additional recruiter
were given to each Service. The relative competitive advantage or dis-
advantage each Service has in enlisting youth is reflected dramatically
in these recruiter data; the Air Force, for each dollar spent, is able to
attract over twice as many additional high school graduates as the Navy,
five times as many as the Air Force and eight times as many as the Marine

Corps.

Table S-3

COMPARISON OF MARGINAL ANNUAL
PRODUCTIVITY OF SERVICE RECRUITERS

Annual marginal

Service productivityd
Air Force 22 %5
Navy 9 %2
Army 4t 3
Marine Corps 2.5t 1

#Additional high school graduates per
year per additional production recruiter.

Table S-4 places the recruiter marginal productivity for each Service
in perspective of youth preference and actual FY74 performance. The first
column is the percentage of high school seniors who give each Service as
their first preference, and thus would be expected to reflect the distribu-
tion of high school graduate enlistees if each Service had equal require-

ments and equally effective recruiting operations. The second column




shows the actual distribution of FY74 high school graduates among the
Services. The third column shows the percentage distribution of enlistees
calculated from the current marginal productivity of the recruiters in
Table S-3; i.e., if additional recruiters were added by each Service, the
percentage distribution of the additional recruits is reflected by the

third column.

Table S-4

COMPARISON OF PERCENTAGE OF HIGH SCHOOL ENLISTMENTS EXPECTED
IN EACH SERVICE FROM GILBERT YOUTH SURVEY, MARGINAL RECRUITER
PRODUCTIVITY, AND ACTUAL FY74 DATA

Marginal
Gilbert Actual recruiter
Service Youth FY74 productivity
Army 25 37 11
Navy 26 25 24
Marine Corps 5] 11 7
Air Force 34 27 59

Conclusions from these data include:

o The data for the Air Force show that while 34 percent of high
school graduates prefer the Air Force, the Air Force only needs 27 per-
cent of DOD high school graduate enlistees. The high recruiter produc-
tivity number, which states that 59 out of each 100 additional high school
graduates would be recruited by the Air Force, can be interpreted in terms
of a queue of available high school graduates who can be obtained with
little recruiter effort.

o The Marine Corps data indicate that while 15 percent of high school
graduates prefer the Marine Corps, only 11 percent ended up choosing the
Marine Corps in FY74. These data plus the low recruiter productivity
number, which states that only 7 out of each 100 additional high school
graduates would be recruited by the Marine Corps, suggest that current
Marine Corps recruiting procedures need improvement. Lack of paid media
advertising and option programs for FY74 could account for part of the

low productivity.
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o The Navy data indicate that the Navy was able to maintain its
share of the high school graduate market, and the productivity of addi-
tional recruiters would also maintain the Navy's share of the market.

o The Army data state that while only 25 percent of high school
seniors prefer the Army, 37 percent of high school graduate enlistees
chose the Army in FY74. The Army was thus able to recruit high school
graduates who preferred other Services. Advertising, extensive use of
canvassers and attractive options probably account for part of these
results.

The average of the unemployment elasticities derived for the 1972-
1973 cross-seétional measurements are given in Table S-5, together with

estimates of effects of changes in unemployment.

Table S-5

SUMMARY OF POTENTIAL UNEMPLOYMENT
EFFECTS ON VOLUNTEER ENLISTMENT

Marine Air
Army Navy Corps Force

Elasticity .12 .11 .18t .12 0 .09 £ .09
Potential effect? 2.4 3.6 0 1.8

aPercentage change in high school graduate enlistments of a 20 per-
cent change in unemployment rate.

The range of variation of the unemployment indices of the nation is
usually between 4 and 6 percent, or a 20 percent variation around 5 per-
cent. The second row of Table S-5 shows the percentage change in high
school graduate volunteer enlistments of a 20 percent unemployment change.
Conclusions from these data are:

o Marine Corps enlistments are relatively insensitive to changes in
unemployment rates, while other Services show relatively small sensitivity
to unemployment rates.

Table S-6 gives the estimated RMC pay elasticities from the time
series measurements, and the estimated effect of a 10 percent change in

the relative RMC military pay/civilian pay ratio on volunteer enlistments.
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Table S-6

SUMMARY OF POTENTIAL RMC MILITARY PAY/CIVILIAN PAY
RATIO ON HIGH SCHOOL GRADUATE ENLISTMENTS IN EACH SERVICE

Marine Air
Army Navy Corps Force

Elasticity .76 ¥ (12 .44 % (13 (15 £,08 .53 % .13
Potential change® 7.6 4.4 1.5 5.3

aPercentage change in high school graduate enlistments of a 10 per-
cent change in RMC military pay/civilian pay ratio.

Conclusions from these data include:

o Marine Corps high school graduate enlistments are relatively
insensitive to a pay raise.

o The Army shows the highest pay elasticity of all Services for
high school graduates.

Other conclusions from the analysis include:

o Marine Corps high school graduate enlistments were relatively
insensitive to incentive program effects, thus increases in Marine Corps
accession requirements will be met mainly by non-high school graduates.

o Queues exist for Air Force high school graduate enlistments; thus,
of all Services, the quality of Air Force enlistments would be least
sensitive to recruiting and advertising budget cuts.

o No effect could be detected on Air Force or Navy enlistments of
the $1500 and $2500 bonus programs of the Army and Marine Corps.

o Wide changes in Navy quotas do affect Air Force enlistments.
Roughly, for each change of 1000 in monthly Navy enlistments, a change
of 100 is expected in Air Force high school graduate enlistments.

o The current marginal cost of placing a Service recruiter in the
field, averaged over all Services, is $30,000 annually. The GRC estimated
recruiter marginal costs by Service are given in Table S-7. One factor
that may affect the increased marginal productivity of the Air Force
recruiter and the decreased productivity of other Service recruiters is
the level of support costs of the recruiter which is much higher for the

Air Force than for the other Services.
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Table S-7
RECRUITER MARGINAL COST DATA

Marine Air
Axrmy Navy Corps Force
Initial investment cost 3,900 3,200 3,150 10, 300
Annual recurring cost 25,500 25,200 27,000 32,300
Total annual cost® 27,500 26,800 28,600 37,500

3Initial investment cost spread over 2-year period.

Other, more detailed conclusions are given at the ends of Chaps.
2-6.

RECOMMENDATIONS

Major budget recommendations arising from this analysis have been
prepared in a separate POM issue paper written by GRC. Other recommenda-
tions include:

o The Air Force, Navy and Marine Corps should place more emphasis
on programs similar to the Army's recruiter assistant/unit canvasser pro-
gram.

o Additional study should be made comparing the recruiting operation
of the various Services with respect to recruiting costs, recruiter selec-
tion, recruiter location, recruiter training and general mode of opera-
tion. The substantial differences found in inter-Service recruiter pro-
ductivity and between canvassers and regular recruiters suggest that
substantial increases in productivity might be achieved by more detailed
study of recruiting efforts.

o Many of the ambiguities in the current analysis could be eliminated
by a pooled time series cross-sectional analysis of enlistments, and should
be undertaken. Such an analysis could provide a sound analytical basis

for budget recommendations, year after year, for incentive programs for

each Service.
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Chapter 1
INTRODUCTION

The decisions made in 1970 to achieve an all volunteer Armed Force
by FY74 resulted in large budgetary increases in several programs designed
to provide incentives for youth to join the Armed Forces. The major incen-
tive program was a substantial pay raise given to E1-E3 personnel in all
Services to make their wages competitive with civilian wage rates. Major
increases also occurred in recruiting and advertising expenditures for
each Service and the Army and Marine Corps initiated bonus payments.
Table S.1 provides the budgetary estimates for these programs since FY71.

Each of these programs had the clearly defined objective of increas-
ing volunteer enlistments so as to meet the quantitative and qualitative
manpower requirements determined by Congress. The bonus had the additional
objective of filling certain key skill requirements where shortages existed.

The primary purpose of this analysis is to evaluate the cost effec-
tiveness of these programs in attracting volunteers to each of the Services.
Three different methods of analysis have been used to determine the effec-
tiveness of these budgeted programs as well as the effect of other vari-
ables such as unemployment and educational propensity on enlistments. A
cross-sectional analysis of state data for 1972 and 1973 for each Service
is described in Chap. 2. Data used in the analysis include by state the
number of recruiters, qualified military availables, percentage of youth
going to college, military/civilian pay ratio, youth unemployment rates
and military/civilian population. Dependent variables include volunteer
enlistments for different educational and AFQT groups. A time series
analysis on FY71-FY73 data has also been done for each Service. The

results are described in Chaps. 3-6. Independent variables included in




this analysis include military/civilian pay ratio, number of recruiters,
number of options, print media advertisements, unemployment rates, and
quotas as well as policy variables. Dependent variables were volunteer
enlistments in different educational and mental category groups. Chapter
7 contains the results of an analysis of AFEES survey results on the cost
effectiveness of the bonus. Chapter 8 summarizes the measurements and

provides cost effectiveness results.




Chapter 2

A CROSS-SECTIONAL ANALYSIS OF THE SUPPLY ELASTICITY OF FIRST-TERM
VOLUNTEER ENLISTMENTS WITH RESPECT TO UNEMPLOYMENT
RATES AND RECRUITING STRENGTH

INTRODUCTION

Previous studies which purport to measure the supply elasticity of
first-term enlistments with respect to unemployment rates and recruiting
strength have been sparse and fragmented. The models used in previous
studies did not include the same variables, were estimated using data
taken from different time periods, were not applied uniformly to each
Service and to DOD total, and in general the models provide results which
are greatly divergent.

The objectives of this analysis are twofold. The first is to extend
the scope and comprehensiveness of previous studies which assess the
supply elasticity of first-term volunteer enlistments with respect to
unemployment rates and recruiting strength. The second is to utilize a
consistent modeling approach for all four Services and DOD total so that
a comparative assessment of unemployment elasticities and recruiting
elasticities between Services and DOD total may be made. This chapter
is divided into eight sections.

1. Findings of Previous Studies
Specification of Models
. Summary of Empirical Results
Analysis of Findings - Individual Services and DOD Total
Analysis of Findings - Comparison of Services

Analysis of Black Volunteers

. Interpretation of Results - Problems and Pitfalls

2%
3
4,
e
6
7
8.

Conclusions




FINDINGS OF PREVIOUS STUDIES

During the past decade several studies have been performed which
assess the supply elasticity of first-term volunteer enlistments in the
Armed Services with respect to changes in wages, unemployment rates, and
recruiting strength. Of particular relevance to the report are those
studies performed by Fisher,1 Fechter,2 Cook,3 Altman,4 Gray,5 Bennett,
Haber and Kinn,6 and Binkin and Johnston.7

All studies, except Fisher, used first-term volunteer enlistments
per qualified military availables (QMA) as the dependent variable. Fisher
used the total number of 18-19 year-old males to calculate the accession
rate. The number of independent variables in each model varied somewhat.
However, all regression equations included a pay variable and all but
two, Fechter and Gray, included an unemployment variable. Altman and
Binkin and Johnston included a variable for racial composition; Bennett,
Haber, and Kinn included a variable for recruiter productivity; Gray
included a variable for distinguishing enlistments for Southern States;

and Fechter's model included additional variables representing casualties

1Anthony C. Fisher, ""The Cost of the Draft and the Cost of Ending
the Draft," American Economic Review, LIX (1969), pp 239-254.

2Alan E. Fechter, "Impact of Pay and Draft Policies in Army Enlist-
ment Behavior," The Report of the Presidential Commission on an All
Volunteer Force, II-3-1-59, Washington, D.C., US Government Printing
Office, November 1970.

3Alvin A. Cook, Jr., The Supply of Air Force Volunteers, The RAND
Corporation, Santa Monica, California, September 1970.

AStuart H. Altman, "Earnings, Unemployment and the Supply of En-
listed Volunteers," Journal of Human Resources, IV-1 (1969), pp 38-59.

5Burton C. Gray, "Supply of First-Term Military Enlistees," The
Report of the Presidential Commission on an All-Volunteer Force, II1-2-1-
40, Washington, D.C., US Government Printing Office, November 1970.

6James T. Bennett, Sheldon E. Haber, and Peter J. Kinn, The Supply
of Volunteers to the Armed Forces Revisted, Institute for Management
Science and Engineering, The George Washington University, Washington,
D.C., 1972.

7Martin Binkin and John D. Johnston, All-Volunteer Armed Forces:
Progress, Problems and Prospects, prepared for the Committee on Armed
Services, US Senate, 93rd Congress, lst Session, The Brookings Institu-
tion, June 1, 1973.




in Southeast Asia, the Berlin crisis, the Cuban missile crises, and
quarterly seasonal variables.

Table 1 presents the findings of these studies. Fechter, Cook, and
Fisher utilize time series models and Altman, Gray, Bennett, Haber and
Kinn, and Binkin and Johnston utilize cross-sectional models. The most
recent studies are those performed by Bennett, Haber and Kinn and Binkin
and Johnston. Both of these studies used 1970 cross-sectional data. Gray
used cross-sectional data for 1964 and Altman used cross-sectional data
for 1963. Fisher's quarterly time series extended from the third quarter

1957 to the third quarter 1965. Fechter's quarterly time series is more

comprehensive and extends from the first quarter 1958 to the fourth quarter
1968. Cook's quarterly time series extends from the first quarter 1958
to the second quarter 1967.

Although at least one model was constructed for each Service and DOD
total, each author did not model every Service. Fisher's model was for
DOD total, Fechter's model was for the Army, and Cook's models were for
the Air Force. Altman modeled DOD total and the Army. Gray modeled the
Army, Navy, Marine Corps, and Air Force, but did not model DOD total.
Bennett, Haber and Kinn also modeled all four Services and did not in-
clude DOD total. Binkin and Johnston modeled only the Army.

The age groups and mental categories are generally comparable in all
studies. However, Binkin and Johnston estimated separate elasticities
for 18, 19 and 20 year olds, respectively. Fisher estimated elasticities
for 18-19 year olds, and Cook included 16 year olds in his studies. The
mental groupings were for either Categories I-II or Categories I-III.

The mathematical forms used in these studies are varied, but the
findings of Bennett, Haber and Kinn, Altman, and Gray imply that the
choice of functional forms does not significantly alter the conclusions.
This conclusion is substantiated further by GRC's findings in this study.
The sample sizes ranged from nine in the case of Altman to 51 in the case
of Binkin and Johnston. Altman collected data on a regional basis, whereas
the authors of the other cross-sectional studies collected data on a
state basis. The availability of the 1970 census data facilitated the

studies of Bennett, Haber and Kinn and Binkin and Johnston.




Table 1

STUDIES OF SUPPLY ELASTICITIES FOR FIRST-TERM ENLISTMENTS

kIIIlllllIllIIIIIIllllllllllllllIlllIIllllllllllllllllllllllllllllll'''''''''''''''''''''"""""""'"'"""""r

Sample Age Mental Functional Sample — Elasticities
Study period Service group group form size R Wages Unemployment Recruiter
*kk
Fisher 57/I11-65/111 All 18-19 I-III Semi-log 33 .88 46 .18 N
* %
Fechter 58/1-68/1V USA 17-21 I-ITI  Linear A .51 1.24 N N
* kK
Cook 58/1-67/11 USAF 16-20 1I-IV Log-linear 38 .75 2.19 .22 N
* ok
58/1-67/11 USAF 16-20 I-III  Log-linear 38 .75 2.23 .24 N
%k K
58/1-67/11 USAF 16-20 TI-II Log-linear 38 G750 2515 .24 N
*kk * %k
Altman 1963 All 17-20 I-III Log-linear 9 .59 .80 .34 N
Kk %
1963 All 17-20 I-III  Complement .64 .81 .26 N
*k Kk
= 1963 UsA 17-20 I-III Log-linear .65 1.10 .41 N
Kk %%
1963 USA 17-20 1I-III Complement 9 .73 1.18 .33 N
* k%
Gray 1964 USA 18-21 I-III Not given 34 .31 1.77 N
*k
1964 USN 18-21 I-III Not given 34 L0822 N
*k*k
1964 USAF 18-21 I-III Not given 34 .03 1.27 N N
1964 USMC 18-21 1I-III  Not given 34 .04 -.12 N
dk Kk
Bennett 1970 USA 17-21 1I-1I Log-1linear 29 .10 .34 .02 .69
Haber Kk k
i 1970 USA 17-21 1I-II Complement 29 vk o o K .09 .58
Kinn *kk *k
1970 Usa 17-21 1I-I11 Log-linear 29 7 .65 .02 .43
Kk k * %
1970 USA 17-21 1-I11 Complement 29 .21 i 71 .08 .41
*% * % Kk k
1970 USAF 17-21 1I-I1 Log-linear 27 47 199 .30 .62
kK Kk k Kk
1970 USAF 17-21 1-11 Complement 27 L .64 .34 .60
*%k * % Kk
1970 USAF 17-21 1I-II1I Log=linear 27 .42 .64 127 .61




Table 1 (continued)

Sample Age Mental Functional Sample 2 —2 Elasticities
Study period Service group group form size R R Wages Unemployment Recruiter
o * % Kk k
Bennett 1970 USAF  17-21 I-III Complement 27 - .43 .67 .29 60"
Haber * Xk % %k ok
1970 USMC 17-21 1I-II1 Log-linear 33 - 311/ .43 .07 .34
Kinn Kk *kk
1970 USMC 17-21 1I-II Complement 33 - .18 95 % o] .28
* % Kk k
1970 USMC 17-21 1I-III Log-linear 33 - .18 .39 .15 .34
*k &k k
1970 USMC 17-21 I-II1 Complement 33 - .19 .48 .23 31!
Kk
1970 USN 17-21 I-III Log-linear 29 - .73 -.17 .02 .62
* &k
1970 USN 17-21 I-III Complement 29 - .71 =017 -.04 .59
Kk
Binkin 1970 USA 18 I-II1I Linear 51 .16 ol .17 .25
* ok k
HORSS ECE N S aiiD USA 19  I-III Linear 51 .19 .14 -.79 .08
~
1970 USA 20 I-III  Linear 51 .03 -.03 -.51 -.12 N

NVariable not in regression
*%
Significant at the 90 percent confidence level.
*kk
Significant at the 95 percent confidence level.




In most of the studies the coefficient of multiple correlation (Rz)
was reported as adjusted for degrees of freedom (EZ). Binkin and Johnston
reported both the adjusted and unadjusted figures. The overall range in
the adjusted coefficient was from -.03 in Binkin and Johnston to .88 in
the Fisher study. The minus coefficient is possible because the unadjusted
coefficient was very small.

The adjusted coefficient of multiple correlation was higher for the
time series models than for the cross-sectional models. 1In general, the
adjusted coefficient of multiple correlation proved to be less then .5.

In fact, low readings were predominantly the case in the more recent
studies, i.e., 1970. The implication is that a substantial amount of the
variation in the dependent variable (volunteers per QMA) is not explained
by the variation in the independent variables (relative wages, unemploy-
ment rates, and others), and consequently the elasticities must be inter-
preted with caution. Problems of interpreting the elasticities are dis-
cussed in the section Interpretation of Results - Problems and Pitfalls.

Army
For the Army the wage elasticities ranged in value from -.79 in the

Binkin and Johnston study to 1.77 in the Gray study. Only Binkin and
Johnston found a negative wage elasticity and Fechter, Altman, and Gray
found that the wage elasticity was greater than unity. Bennett, Haber
and Kinn found that the addition of a variable reflecting the impact of
recruiter productivity produced smaller values for both the wage elas-
ticity and the unemployment elasticity. In general the wage elasticities
were found to be significant at the 90 percent confidence level in the
range between .5 and 1.5.

The unemployment elasticities ranged in value from -.12 in the

Binkin and Johnston study to .41 in the Altman study. Fechter did not

* —
The adjusted coefficient is given as Rz.

=20 o2 1-
- ot o [
where

k is the degrees of freedom
n is the sample size.




include an unemployment variable in his model. Gray estimated one equa-
tion without an unemployment variable and one equation with an unemploy-
ment variable. He found that the pay elasticity decreased from 1.77 to
1.01 with the addition of the unemployment variable. Only Altman and
Binkin and Johnston found the unemployment variable significant at the
90 percent level or higher.

The study performed by Bennett, Haber and Kinn was the only one
that included a variable for recruiter productivity. In this study they
used the ratio of recruiters to QMAs as the recruiter productivity vari-
able. It is interesting to note that the recruiter variable proved to

pum————

be significant in more instances than the pay variables and the unem-

ployment variables. In addition, all the unemployment elasticity coef-

ficients were less than .1 and none were significant.

Altman finds unemployment rates significant at the 90 percent level
and Binkin and Johnston find unemployment rates for 18 year olds signif-
icant at the 95 percent level. Bennett, Haber and Kinn found that the
unemployment elasticities were not significantly different from zero.

Air Force

For the Air Force, the wage elasticities ranged in value from .64
in the Bennett, Haber and Kinn study to 2.23 in the Cook study. Gray
found a wage elasticity of 1.27. As in the case of the Army, Bennett,
Haber and Kinn found that the addition of a variable reflecting the
impact of recruiter productivity produces smaller values for both the
wage elasticity and unemployment elasticity. In general, the wage elas-
ticities were found to be significant at the 95 percent confidence level.

The unemployment elasticities ranged in value from .22 in Cook's
study to .34 in the Bennett, Haber and Kinn study. Gray did not explic-
itly include an unemployment variable in his model. Bennett, Haber and
Kinn found that unemployment was significant for the Air Force at the
90 percent confidence level. The unemployment elasticity in Cook's
model was not found to be significant.

The study performed by Bennett, Haber and Kinn was the only one that
included a variable for recruiter productivity. As in the case of the
Army, they used the ratio of recruiters to QMAs as the recruiter produc-
tivity variable. They found the recruiter elasticity to be approximately

.6 and significant at the 95 percent confidence level.
9




Navy
The only analyses performed for the Navy were given by Gray and

Bennett, Haber and Kinn. They found the wage elasticities to be nega-
tive (-.17) and nonsignificant. On the other hand, Gray found that the
wage elasticity was significantly positive (.82) at the 90 percent con-
fidence level. Gray's model did not specifically include an unemployment
variable, and Bennett, Haber and Kinn found that the unemployment elas-
ticity for the Navy was small and not significantly different from zero.
Gray's model did not include a variable for recruiter productivity.
Bennett, Haber and Kinn found that recruiter productivity was positive
(.62 and .59) and significant at the 95 percent confidence level.
Marine Corps

Only Gray and Bennett, Haber and Kinn provided models of the Marine
Corps. Gray found the wage elasticity negative (-.12) and not significant,
whereas Bennett, Haber and Kinn found the wage elasticity to be positive
(.43, .55, .39, and .48) and significant at the 90 percent confidence
level.

Gray's model did not specifically include an unemployment variable
and Bennett, Haber and Kinn found that the unemployment elasticity was
positive (.07, .15, .15, and .23) but not significant.

Gray's model did not include a recruiter productivity variable, and
Bennett, Haber and Kinn found that the recruiter elasticity was positive
(.34, .28, .34, and .31) and significant at the 95 percent confidence
level.

DOD Total

Only Fisher and Altman modeled the enlistment responses for the com-
bined Services. Both Fisher's model and Altman's model included vari-
ables for recruiter productivity. The empirical elasticities in Altman's
model were uniformly higher than the elasticities found by Fisher.

Altman found the wage elasticity to be .8 and significant at the 95 per-
cent confidence level, whereas Fisher found the wage elasticity to be
only .46 and significant at the 95 percent confidence level.

Altman found the unemployment elasticity to be positive (.34) and
significant at the 95 percent confidence level. Fisher found the unem-

ployment elasticity to be positive (.18) but not significant.

10




Summary of Previous Studies

The models used in previous studies did not include the same vari-
ables, were estimated using data taken from different time periods, and
were not applied uniformly to each Service and DOD total. Therefore,
it is not possible to make conclusive statements regarding the compara-
bility of the results between models and among the sources. However, it
is possible to make generalizations regarding these findings.

Table 2 summarizes the range of elasticities found for each of the
four Services and DOD total. Wage elasticities tended to be positive
and significant for all Services and DOD total. The Army and Air Force
appeared to have the strongest wage elasticities. Unemployment elastic-
ities tended to be low, positive, and not significant. The Navy and
Marine Corps had the lowest unemployment elasticities. Only the models
of Bennett, Haber and Kinn and Binkin and Johnston measured recruiter

elasticities. All the recruiter elasticities were positive and signifi-

cant.
Table 2
SUMMARY OF ELASTIéITIES
Elasticity ranges

Service Wages Unemployment Recruiters
Army =.79 to 1.77 -.12 to .41 .28 to .69
Air Force .95 &6 '2.23 .22 to .34 .60 to .62
Navy -.17 to .82 -.04 to .02 .59 to .62
Marine Corps =i 128 FoR15> .07 to .23 .28 to .34
DOD total .46 to .81 .18 to .34 -

SPECIFICATION OF MODELS

The models used in this analysis are similar to the models used by

Bennett, Haber and Kinn in that they regress the rates of volunteer

accessions per QMA against the variables of relative military pay, rate

of unemployment, and amount of recruiter productivity. The primary dif-

ferences are in the definitions of the variables and the inclusion of
two additional explanatory variables and use of 1972 and 1973 volunteer

data. Specifically, these differences are:

11




1. Unemployment rates in this study are disaggregated into rates
for 17-18 year olds and 19-21 year olds.*

2. The relative military wage is constructed using the ratio of
the discounted present value of military pay to the discounted present
value of the expected minimum of civilians in each age group. A 3-year
time period is used for both military pay and civilian pay. The construc-
tion of the pay index is discussed in App A.

3. The two additional independent or explanatory variables are:
(a) the ratio of male high school graduates to male college enrollments
and (b) the ratio of military to civilian citizens.

4. Cross-sectional data by state were used for all four Services
and DOD total.

The general form of the model used for the four Services and DOD

total is given as

Yij = f[Wi,Ui,Rij,Hi,Mi] i =1, ., 47
§=1, ..., 5

The variables and subscripts are defined in Table 3. The recruiting
districts for the Army, Air Force, Navy and Marine Corps do not have

comparable boundaries and, therefore, in order to construct models in
which meaningful comparisons could be made it was necessary to convert

the recruiter data to recruiters per QMA by state. The use of the state

as the basic data element for the cross-sectional models permitted the
construction of models for all four Services and DOD total that could
be compared and evaluated with respect to unemployment rates and recruiter
strength.

In all, 46 states and the District of Columbia were included in the

sample. New York and New Jersey were eliminated from the sample because

*

Bennett, Haber and Kinn used unemployment figures which included all
age groups of the population. While the aggregate figures do include the
figures for 17-21 year olds and will be correlated somewhat with these
figures, it can be demonstrated that the variation in unemployment rates
for 17-21 year olds is substantially greater than the variation in unem-
ployment rates for the whole population. Therefore, they failed to
observe properly the variations in unemployment rates which are applic-
able to volunteer accessions.

12




Table 3
DEFINITION OF TERMS - CROSS-SECTIONAL MODEL

Term Definition

b The subscript identifying the state, i = 1, ..., 47

i The subscript identifying the Service, j =1, ..., S5

1] The number of firstzﬁerm volunteer enlistments per 1000 QMAs

per state for the j Service

wi The relative military wage, i.e., the ratio of military wages
to civilian wages, per state

Ui The rate of unemployment per state per age group, i.e., 17-18
or 19-21

Rij The number of recruiters from the jth Service per 1000 QMAs
per state

Hi The ratio of male high school graduates to the number of male
college enrollments per state

M The ratio of military residents to the total number of resi-

dents per state




of recruiting district boundary changes between 1972 and 1973 for both
the Army and the Navy. Hawaii and Alaska also were eliminated from the
sample. The Army implemented substantial changes in the boundaries for
the recruiting main stations (RMS) in 1972 and, therefore, the recruiter
variable was not included in the Army and DOD total models for 1972.

GRC has performed an in-depth cross-sectional analysis of unemployment
rates with the recruiter variable included in the model for 1972 for

RMS that did not have boundary changes, and the results of that study
have been included in the report for comparative purposes.

A stepwise regression program was used, and in all, 80 regression
fits were made. Eight different models based on age, mental category,
education, and race were estimated for each Service and DOD total for
both calendar years 1972 and 1973. The models are as follows:

1. 17-18 year olds

19-21 year olds
Mental Category I-II
Mental Category I-III

2
3
4
5. High school graduates
6. Non-high school graduates
7. High school graduates - black
8. Non-high school graduates - black

Initially, the data were fitted to three mathematical forms: (1)
linear, (2) log-linear, and (3) semi-log. The elasticities derived from
each form were not significantly different and, as such, confirm the
previous studies of Bennett, Haber and Kinn that the choice of form does
not materially alter the results. As a result of this finding and also
due to the large number of regressions that were required in this study,

it was considered uneconomical to use more than one mathematical form.

The linear model was used in all cases and is given as:

Sw. S. Moore, "An Analysis of the Supply Elasticity of First-Term
Army Volunteer Enlistments with Respect to Unemployment Rates," Chap. 6
in D. W. Grissmer, et al., An Evaluation of Army Manpower Accession
Programs, General Research Corporation, McLean, Virginia, OAD-CR-37,
April 1974.
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The rationale for including the ratio of male high school graduates
to college enrollments is based on the assumption that the propensity of
a high school graduate to enlist is less if he goes to college. Presum-
ably, a high ratio will be associated with a high percentage of volunteer
enlistments. As will be seen, the regression results confirm this hypoth-

esis.

The rationale for including the percentage of military population
in each region is based on the premise that the career selections of
young individuals are influenced by the careers of parents and friends.
If a large proportion of the population in a region is employed by the
military, then there should be a higher probability that career choices
will be made in favor of the military than if there were a smaller pro-
portion of military population.

The empirical findings of the regression models are given in the

next section, Summary of Empirical Results.

SUMMARY OF EMPIRICAL RESULTS

The empirical results of the regression models are presented in
Tables 4-13. Tables 4, 5, and 6 summarize the regression results for
the Air Force, Marine Corps and Navy, respectively. 'The results from
the Army and DOD total are presented in Tables 7, 8, 9, 10, and 11.
Table 12 presents results for black volunteers. The first column in the
table defines the regression models in terms of the dependent variable,
i.e., volunteer category, used. Columns two through six contain the
elasticities for each of the independent variables appearing in the models,
i.e., unemployment rates, relative pay, high school graduates to college
enrollments, military population density, and recruiters.

Some of the cells in the tables do not contain entries. This re-
sulted from the use of a stepwise regression program. The stepwise
regression program automatically purges all variables from the model
that are not significant in explaining the variation in the dependent
variable, and for statistical purposes these variables may be regarded

as ineffective explanatory variables in the models in which they appear.

15




Table 4
REGRESSION RESULTS - AIR FORCE

High school/ Military/
Volunteer Unemployment Military/ college civilian Recruiters/ 2
category rate civilian pay ratio ratio QMA R

* % e ey

1972, 17-18 -0.116 — 0.179 -0.130 0.899 0.616
Kk k *% *kk

1972, 19-21 - - 0.342 -0.077 0.885 0.482
Kk * %k

1972, I-II - -0.490" 0.161 -0.120 0.404 0.162
*k *kek Ko

1972, I-I11 -0.047 - 0.216 -0.112 0.825 0.554
* *kk

1972, NHS -0.249 = = = 1,005 0.428
*Aex Kok k Kk

1972, HS - = 0.326 -0.122 0.841 0.609
Kk k Kk k

1973, 17-18 . = 0.367 -0.031 0.901 0.557
Kk * *k ok k% *kk

1973, 19-21 0. 245 0.405 0.337 0.086 0.606 0.417
Py * Kk kkk

1973, I-11 0.239 -0.330 0.371 -0.052 0.492 0.197
*k KKk Kk k

1973, I-III1 0.146 0.192 0. 344 - 0.750 0.528
Kk %k *dkok

1973, NHS -0.074 = = 0.111 1.106 0.418
* % * * Kk *dx

1973, HS 0.171 052341 0.448 = 0.686 0.508

*
Significant at the 68 percent confidence level.

* %
Significant at the 90 percent confidence level.

Kk
Significant at the 95 percent confidence level.
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REGRESSION RESULTS - MARINE CORPS

Table 5

High school/ Military/
Volunteer Unemployment Military/ college civilian Recruiters/ 2
category rate civilian pay ratio ratio QMA R
x*%
1972, 17-18 - -0.378 - 0.038" 0.388" " 0.332
*
1972, 19-21 0.101 0.195 - 0.135" 0.200 0.169
kkk * * *
1972, I-1I = -1.135 0.364 0.084 0.288 0.263
* k%
1972, I-III - -0.356 0.090 0.037 0.305" 0.215
* *% *k%
1972, NHS - ~0.282 - 0.097 0.438 0.285
1972, Hs 0.113 - 0.103 0.038 0.178" 0.071
* x k% * * ki
1973, 17-18 -0.098 -0.510 0.188 0.046 0.275 0.310
* *kk
1973, 19-21 - ~0.184 0.179 0.197° % 0.226 0.301
* k%% x* *
1973, I-II -0.179 -0.854 0. 356 0.026 0.115 0.171
*kk x* * % *k*k
1973, I-III -0.081 -0.511 0.234 0.074 0.259 0.298
* * *%kk k%
1973, NHS -0.056 -0.483 0.218 0.113 0.254 0.248
*k %k
1973, HS ~0.075 -0.309 0.156 0.052 0.265 0.139

*

Significant at the 68 percent
&k

Significant at the 90 percent
* Kk

Significant at the 95 percent

confidence level.
confidence level.

confidence level.
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Table 6
REGRESSION RESULTS - NAVY

High school/ Military/
Volunteer Unemployment Military/ college civilian Recruiters/ 2
category rate civilian pay ratio ratio QMA R
%
1972, 17-18 0.094 -0.460 0.112 - 0.372"* 0.256
* * Gk Kokk *kk
1972, 19-21 0.167 -0. 380 0.320 0.103 0.530 0.504
* *kk kekk
1972, 1-11 - -1.564 0.487 0.044 1.182 0.526
*k
1972, 1-111 0.085 —0.856* 0.228* 0.040 0.673* 0.469
* x
1972, NHS - 0. 365 -0.172 -0.447 -0.213 0.072
% * *okk * Kk k
1972, HS 0.152 -0.864 0.372 0.075 0.753 0.524
%
1973, 17-18 - -0.118 0.199 0.029 0.361""* 0.153
* * * * %k k
1973, 19-21 Q5115 - 0.186 0.049 0.458 0.253
* Nk *kk
1973, 1-11 0.118 -0.521 0.437 - 0.866 0.400
* Kk k
1973, I-I1I - -0.107 0.212 - 0.404 0.194
*kk *
1973, NHS -0.432 0.359 -0.177 -0.055 -0.215* 0.278
£ 5e 3 % % %k * % %k
1973, HS 0.230 -0.192 0.331 - 0.635 0.377

*

Significant at the 68 percent confidence level.
*%

Significant at the 90 percent confidence level.
Kk k

Significant at the 95 percent confidence level.
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REGRESSION RESULTS
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Table 7
- ARMY 1972 - RMS DISTRICTS

Military/ High school/ Mi

litary/

Volunteer Functional Unemployment civilian college civilian 2

category form rate pay ratio ratio Recruiters R

(17-18, I-II)/QMA Linear 0.491 0.608 N N 1.765° " 0.21
(17-18, I-II)/QMA Log-linear  0.527 0.830 N N 1.7437%  0.23
(17-18, I-III)/QMA Linear 0.315 0.915 N N 1.037 0.17
(17-18, I-III)/QMA Log-linear  0.335 1.021™" N N 0.922  0.17
(19-21, I-II)/QMA Linear 0.289 0.579 N N 1.680° " 0.25
(19-21, I-II)/QMA  Log-linear  0.304 0.927 N N 1.770"*  0.28
(19-21, I-III)/QMA Linear 0.131 1.034"** N N 0.630 0.20
(19-21, I-IIT)/QMA Log-linear  0.111 1.066° N N 0.594 0.21
(17-18, I-II)/QMA  Linear 0.508 - 0. 390 0.088 1.388"" 0.27
(17-18, I-II)/QMA Log-linear  0.648 0.374 0.067 0.030 1.141 0.34
(17-18, I-II)/MA  Linear 0.509 0.232 0.284 0.095 1.60"%  0.39
(17-18, I-II)/MA  Log-linear  0.581°°  0.518 0.421 0.040 1500  0.46
(17-18, 1-II1)/QMA Linear 0.314 0.496 0.217 0.072 0.790 0.21
(17-18, I-III)/QMA Log linear 0. 366 0.453 0.363"" 0.065 0.424 0. 30
(17-18, I-III)/MA Linear 0. 345 0.490 0.157 0.076 1.029°%  0.30
(17-18, I-III)/MA Log-linear  0.375 0.391 0.336 0.056 0.724 0.35
(19-21, I-II)/QMA  Linear 0.261 - 0.225 0.103 1.369°*  0.31
(19-21, I-II)/QMA Log-linear  0.335 0.682 0.247 0.017 1.492"™*  0.31
(19-21,1-II)/MA  Linear 0.279 0.372 0.082 0.110 1.655 " 0.46

-




0¢

Table 7 (continued)

Military/ High school/ Military/

Volunteer Functional Unemployment civilian college civilian 2

category form rate pay ratio ratio Recruiters R

(19-21, 1-I1)/MA Log-linear 0.264 0.840 0.125 0.032 1.706*** 0.46
(19-21, I-III)/QMA Linear 0.116 0.515 0.215 0.103 0.337 0.30
(19-21, I1I-III)/QMA Log-~linear 0.080 0.450 0.261 0.078** 0.162 0.35
(19-21, I-III)/MA Linear 0.200 0.504 0.236 0.086 0.597 0.32
(19-21, I-III)/MA Log-linear 0.178 0.493 0.299 0.056 0.433 0.34

NVariable not in regression.
*%
Significant at the 90 percent confidence level.
*ekk
Significant at the 95 percent confidence level.
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REGRESSION RESULTS - ARMY 1972-1973 WITHOUT RECRUITERS/QMA

Table 8

High school/ Military/
Volunteer Unemployment Military/ college civilian Recruiters/ 2
category rate civilian pay ratio ratio QMA R
k% * *
1972, 17-18 0.232 0.273 0.182 0.073 N 0.172
*kk * Kk
1972, 19-21 0.098 0.782 0.205 0.183 N 0. 394
*kk * * *
1972, I-1I 0.340 -0.364 0.282 0.091 N 0.202
*kk * k& k
1972, I-III 0.255 0.205 0.173 0.108 N 0.264
* * *k K
1972, NHS 0.198 0. 386 - 0.149 N 0.164
* % *k*k *k* *
19725 RS 0.230 0.604 0.410 0.078 N 0.358
*kk *kk *kk
1973, 17-18 0.102 0.770 0.425 0.122 N 0.441
*kk * *kk
1973, 19-21 -0.110 1.025 0.260 0.256 N 0.508
* * *k*k *k
1973, I-I1I 0.155 0.401 0.387 0.108 N Q272
*kk *k*k *kk
1973, I-III 0.078 0.679 0.373 0.176 N 0.502
*kk Kk
1973, NHS - 0.965 0.202 0.243 N 0.356
*k % Kk *kk
1973, HS 0.066 0.817 0.483 0.123 N 0.515

NVariable not included in regression.

Significant at the 68 percent confidence level.

*%k
Significant at the 90 percent confidence level.

* %
Significant at the 95 percent confidence level.




Table 9
REGRESSION RESULTS - ARMY 1973 WITH RECRUITERS/QMA

High school/ Military/

Volunteer Unemp loyment Military/ college civilian Recruiters/ 2

category rate civilian pay ratio ratio QMA R
%Kk *k*k &k

17-18 0.102 0.770 0.425 0.122 - 0.441
*k % * Kok

19-21 -0.075 1.178 0.237 0.261 ~0.294 0.519

*k*k *kk Kk

I-II 0.074 ~ 0.450 0.108 0.555 0.339
* k% *kk kk*k

I-II1 0.078 0.679 0.373 0.176 - 0.502
k&% ok % *

NHS - 1.185 0.161 0.250 -0.502 0.386
*kk *kk *kk *

HS - 0.652 0.496 0.122 0.283 0.531

*
Significant at the 68 percent confidence level.

(44

kkk
Significant at the 95 percent confidence level.




Table 10
REGRESSION RESULTS - DOD TOTAL 1972-1973 WITHOUT RECRUITERS/QMA

High school/ Military/
Volunteer Unemployment Military/ college civilian Recruiters/ 2
category rate civilian pay ratio ratio QMA R
**
1972, 17-18 0.144 - 0.079 0.028 N 0.074
* *k * *kk
1972, 19-21 0.143 0.397 0.149 0.111 N 0.293
* *k *
1972, I-II 0.242 -0.642 0.236 0.034 N 0.167
*kk *
1972, I-III 0.182 - 0.091 0.044 N 0.129
*%
1972, NHS 0.106 0.167 - 0.101 N 0.102
KKk *k k
1972, HS 0.204 0.120 0.241 0.034 N 0.189
* * %k *
o 1973, 17-18 0.039 0.305 0.253 0.043 N 0.289
w KKk * *kk
1973, 19-21 - 0.598 0.192 0.166 N 0.505
* *%
1973, I-II 0.160 - 0.275 - N 0.099
*% *kk *kk
1973, I-III 0.064 0.299 0.242 0.080 N 0.396
* %k Kk k
1973, NHS -0.092 0.618 - 0.150 N 0.288
*k * % * %k *
1973, HS 0.141 0.358 0.326 0.052 N 0.381

NVariable not included in regression.

*Significant at the 68 percent confidence level.
**Significant at the 90 percent confidence level.
***Significant at the 95 percent confidence level.




Table 11
REGRESSION RESULTS - DOD TOTAL 1973 WITH RECRUITERS/QMA

High school/ Military/
Volunteer Unemployment Military/ college civilian Recruiters/ 2
category rate civilian pay ratio ratio QMA R
- * kK * *k
17-18 - 0.194 0.305 0.040 0+335 0.344
*kk * Kk ok
19-21 - 0.560 0.218 0.163 0.140 0.510
* *kx Kk
I-11 0.106 ~0.297 0.401 - 0.557 0.199
* * k% *kk *k
I-1II 0.044 0.216 0.287 0.076 0.265 0.436
kK Kk Kk
NHS -0.092 0.618 - 0.150 - 0.288
* i * k% * Fekk
HS 0.111 0.228 0.397 0.046 0.413 0.458
*
N **Significanc at the 68 percent confidence level.
Significant at the 90 percent confidence level.
ke k
Significant at the 95 percent confidence level.
# et




Table 12
REGRESSION RESULTS - BLACK VOLUNTEERS WITH RECRUITERS/QMA

High school/ Military/
Volunteer Unemployment Military/ college civilian Recruiters/ 2
category rate civilian pay ratio ratio QMA R
gl hazuy - 3.434"" 0.922" 0.201 1.676 0.813
NHS, Army - 1.359 0.746" 0.312" - 0.657
HS, Air Force - 1.524" 0.485 0.232" 0.729" 0.773
NHS, Air Force - - - 0.321* - 0.208
HS, Marine Corps - 1.672" 0.478 0.188 0.682 0.493
NHS, Marine Corps - 0.897 1.118 - 1.555° 0.380
. HS, Navy - E 0.353 0.306" = 0.461
7 NHS, Navy - - 0.669" 0.126 - 0.279
HS, DOD - 2.032" 0.632" 0.244" 1.053 0.762
NHS, DOD - 1.107 0.598" 0.164 - 0.508

*

Significant at the 68 percent confidence level.
*k

Significant at the 90 percent confidence level.

%ok ok
Significant at the 95 percent confidence level.




The results of the regression runs are presented in the form of
elasticities, not regression coefficients. Elasticity measures the per-
centage change that takes place in the regressand (i.e., the dependent
variable) as a result of a percentage change in one of its regressors
(i.e., independent variables), while holding all other regressors con-

stant. More formally, point elasticity in the multivariate case is given

by
) =ﬂ_[ﬁ]
3Xi Y

where Y is the regressand and X, one of its regressors. (8Y/3Xi is the

i
regression coefficient of Xi.) The elasticity associated with a regressor

will depend on the selection of values for X, and Y. Elasticity will

vary therefore with the changes in these value§>and cannot be regarded

as constant for any given relationship. For the purposes of this-;1udy
all elasticities were calculated at the mean (§1/§), i.e., at the centroid.
It is to be noted that a number of entries in the tables are marked
with asterisks. Entries without asterisks were not found to be statis-
tically different from zero. Those found to be significant were coded
as follows:
*; Entry is significant at the 68 percent confidence level
**: Entry is significant at the 90 percent confidence level
**%: Entry is significant at the 95 percent confidence level
As noted in the previous section, reliable state data for Army re-
cruiters could not be derived for 1972 because of the changes in the
recruiting boundaries that occurred. As a result, the regression runs
for 1972 excluded the recruiter variable (see Table 8). State data for
Army recruiters were obtainable for 1973 and regression runs were made
with and without the recruiter variable in the model. Table 9 summarizes
the results for Army 1973 with the recruiter variable in the model, and
the results for Army 1973 without the recruiter variable are incorproated
in Table 8 with the 1972 data.
Table 7 summarizes the results of the GRC Army 1972 elasticity

study.9 These results are based on using the RMS as the basic data

9Ibid.
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element rather than the states, i.e., all data have been converted to
RMS boundaries. While these results are not directly comparable with
the results obtained from the models using state boundaries, they do

provide a useful method of comparing the results for consistency.

Since the recruiting variable was omitted from the Army 1972
models, it also had to be omitted from the DOD total model for 1972.
Table 10 summarizes the results for the regression runs made for DOD
total without the recruiting variable for both 1972 and 1973. Table
11 summarizes the results for the regression runs made for DOD total
with the recruiter variable included for 1973.

Limited information on black volunteers restricted attention to
the year 1973 and concentrated on the two categories of high scheool
graduates and non-high school graduates. Table 12 summarizes the
regression results for black volunteers.

Unemployment rates appearing in this study were obtained on a
state-by-state basis for the 17-18 and 19-21 age groups. Rates for
both groups were used when dealing with overall volunteers in the
two age categories. In all other cases, a weighted unemployment rate
was used. The weights were based on the actual distribution of 17-
18 and 19-21 year olds for each Service. This weighting system is
described in App B.

As noted in the preceding section, the pay variable used in this
study is the ratio of military to civilian wages. Civilian pay
scales were based on industrial wages in the 17-18 and 19-21 age
groups and it should be recognized that this practice may create
distortions for those states not possessing dense concentrations
of industrial activity. Separate wage variables were uéed in the
two age categories. It was found that these variables are closely
associated and consequently only the 19-21 year old pay scale was
used in the other volunteer categories, i.e., Mental Categories
I-II and I-III and education categories — high school graduates

and non-high school graduates.
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An analysis was made to determine the degree of multicollinearity
present in the relationships. An examination was made of the correla-
tion matrices associated with each regression, and it was concluded that
sufficient levels of correlation exist among the independent variables
to increase the calculated variances of their estimated regression coef-
ficients. However, multicollinearity was not present to a degree that
would seriously impair the estimated elasticities, i.e., at no time did
the correlation among any pair of regressors exceed 0.5 and most were
well below this figure.

Several tests were made to detect the presence of autocorrelation.
Regression runs made for aggregate (as opposed to black only) volunteers
were checked by means of the Durbin-Watson test and no significant evi-
dence was found to indicate the presence of serial correlation. Runs
involving black volunteers were checked by means of nonparametric tests
for randomness in the residuals (the Durbin-Watson method could not be
used due to an insufficient number of sample points). No evidence of
autocorrelation was found using the nonparametric tests.

As was noted earlier, elasticities are not fixed for any supply
function but rather vary along its length. This study has chosen to
determine the elasticity of each independent variable at the point of
the sample means. The reader may wish, however, to consider a different
point on one 'or more of the relationships considered. The appropriate
elasticity can be calculated by multiplying the regression coefficients
times the selected values for X, and Yi’ e.g., xi/Yi' The regression

i
coefficients for the regression runs are given in Table 13.

ANALYSIS OF FINDINGS - INDIVIDUAL SERVICES AND DOD TOTAL

This section describes the analysis and findings of the regression
models for the Army, Air Force, Marines, Navy, and DOD total. This
section reports only the analysis and findings of the Services and DOD
individually, and no attempt is made to compare similarities and dif-
ferences among them. The analysis of the comparisons among the Services
and DOD total is reported in the following section.

For each Service and DOD total the volunteer categories were grouped
into pairs on the basis of mental classification (I-II and I-III), educa-
tion (high school and non-high school), and age (17-18 and 19-21). The
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Table 13
REGRESSION COEFFICIENTS

Military/ High school/ Military/

Volunteer Unemployment civilian college civilian Recruiters/
category rate _pay ratio ratio QMA
Army 1972 without Recruiters
17-18 0.273 1.867 8.785 0.159 N
19-21 0.087 5.116 5.869 0.235 N
I-11 0.199 -1.827 6.181 0.090 N
I-I1I 0.416 2.892 10.683 0.299 N
NHS 0.209 3.627 - 01295 N
HS 0.227 4.970 14.732 0.125 N
Army 1973 without Recruiters
17-18 0.110 4.174 16.282 0.209 N
19-21 -0.102 6.073 6.772 0.300 N
I-11 0.088 1.668 7.075 0.089 N
I-I11 0.128 8.286 20.028 0.424 N
NHS - 6.635 6.114 0.330 N
HS 0.071 6.329 16.478 0.189 N
Army 1973 with Recruiters
17-18 0.110 4.174 16.282 0.209 =
19-21 -0.070 6.981 6.170 0.305 -3.100
I-II 0.042 = 8.231 0.089 4.105
I-III 0.128 8.286 20.028 0.424 -
NHS - 8.152 4.877 0. 340 -6.130
HS - 5.052 16.926 0.186 3.905
Air Force 1972
17-18 -0.051 = 3.248 -0.106 IL1IRN2ANS)
19-21 - = 5.526 -0.056 9.854
I-11 - -1.744 2,495 -0.084 4.330
I-11I -0.042 - 7.061 -0.165 18.601
NHS -0.037 - - - 4,380
HS - = 9.318 -0.156 16.570
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Table 13 (continued)

Military/ High school/ Military/

Volunteer Unemployment civilian college civilian Recruiters/
category rate ___pay ratio ratio QMA
Air Force 1973
17-18 = - 6.688 -0.025 19.384
19-21 0.127 1.344 4.909 0.056 10.435
I-T1 0.109 -1.085 5.365 -0.034 8.388
I-III 0.148 1.405 11.063 - 28.459
NHS -0.013 - = 0.028 7.304
HS 0.147 1.432 12.201 = 22,066
Marine Corps 1972
17-18 - -0.915 = 0.029 7538
19-21 0.030 0.428 = 0.058 2.179
I-TI - -1.653 2.318 0.024 2.076
I-III - =1 728 1.900 0.035 7.300
NHS - -1.008 - 0.068 7. 153
HS 0.034 = 1.147 0.019 2,245
Marine Corps 1973
17-18 =0.037 - - 0.067 1.514
19-21 -0.047 - - 0.052 0.637
I-1I -0.034 -1.171 2.147 0.007 0.812
I-III -0.046 -2.090 4.209 0.060 5.463
NHS -0.021 -1.302 2.583 0.060 3.539
HS -0.019 -0.566 1.258 0.019 2.506
Navy 1972
17-18 0.071 -2.024 3.494 = 6.150
19-21 0.088 -1.487 5.471 0.079 4.808
I-1I - -5.854 7.965 0.032 10.264
I-III 0.084 -7.351 8.543 0.068 13.409
NHS = 1 327, ~2. 739 -0.319 -1.799
HS 0.131 -6.389 11.994 0.109 12:.929
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Table 13 (continued)

Military/ High school/ Military/
Volunteer Unemployment civilian college civilian Recruiters/
category rate pay ratio ratio QMA
Navy 1973

17-18 - -0.373 4.433 -0.029 4.837
19-21 -0.029 0.448 -1.076 0.025 -0.735
I-II 0.049 -1.566 5.772 - 6.882
I-TII - -0.789 6.881 - 7.887
NHS -0.126 0.754 -1.634 -0.023 -1.196
HS 0.175 -1.057 8.004 = 9.232

DOD Total 1972 without Recruiters
17-18 0.401 - 9.026 0.145 N
19=-21 0.315 6.500 10.625 0. 355 N
I-TI 0.390 -8.844 14.172 0.092 N
=TI 0.737 - 13.893 0.303 N
NHS 0.212 2.993 - 0.353 N
HS 0.599 2.972 26.044 0.163 N

DOD Total 1973 without Recruiters
17-18 0.101 4.010 23.443 0.180 N
19-21 - 7.849 11.102 0.430 N
I-TI 0.256 - 14.286 - N
I-III 0.267 9.266 32.926 0.487 N
NHS -0.157 8.000 = 0.384 N
HS 0.414 7.607 30.488 0.220 N

DOD Total 1973 with Recruiters
17-18 - 2.544 28.240 0.167 5.333
19-21 - 7.350 12.588 0.424 L5391
I-1I 0.170 =3, 511 20.849 = 4.969
I-1I1 0.185 6.685 39.077 0.464 6.203
NHS =0. 157 8.000 = 0.384 -
HS 0.325 4.845 37.126 0.195 6.627
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primary objective was to assess the significance of unemployment and
recruiting strength in explaining the variation in volunteer enlistments
for each Service. Comparisons were made to ascertain if differences
existed within the volunteer pair groupings for each year, e.g., was
there a difference between 17-18 year olds and 19-21 year olds in 1972.
Regression runs were made for both 1972 and 1973, and a nonpara-
metric test of significance was made for each Service and DOD total to
determine 1f the pattern of results among volunteer categories differed

10
from one year to the next.

Army

Three regression models were used to analyze volunteer enlistments
for the Army.

1. RMS Model 1972

2. State Model 1972-1973, without Recruiters

3. State Model 1973
The RMS model was based on 34 sample observations from different RMS for
calendar year 1972, whereas the state models were based on 47 sample
observations from the different states for calendar years 1972 and 1973.
In the RMS model, the variables for pay, unemployment, high school to
college ratio, and military population density were converted from state
boundaries to RMS boundaries. In the state models, the recruiter vari-
able was converted from RMS boundaries to state boundaries. The algorithm
used to convert the data from state to RMS and vice versa was based on
total population within ZIP code areas for both the states and RMS.

The models are not directly comparable because the data are based
on different geographic boundaries. However, the models are comparable
to the extent that the values of the independent variables, i.e., rela-
tive pay and unemployment rates, are proportionate to population totals,
and it was felt that the results from the RMS model should be included
as a supplement to the state models. The overall results of the RMS
model are summarized in Table 7, and the results of the state model are

summarized in Tables 8 and 9.

10The test used was a variation of the McNemar test of significance

utilizing the binomial test. See S. Siegel, Nonparametric Statistics
for the Behavioral Sciences, McGraw-Hill, 1956.
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Analysis of Unemployment Elasticities. The unemployment elasticities

for the state models and the accompanying 90 percent and 95 percent con-
fidence intervals are presented in Table 14. The results are given for
the 1972 state model without a recruiter variable, the 1973 state model
without a recruiter variable, and the 1973 state model with a recruiter
variable. A number of conclusions may be drawn from these results:

1. The unemployment elasticity was positive and significant in 1972,

2. Unemployment had little or no impact on volunteer accessions in
1973.

3. The unemployment elasticities were consistently greater for 17-
18 year olds than 19-21 year olds.

4. The unemployment elasticities were consistently greater for
Category I-II than Category I-III .

5. The unemployment elasticities were slightly higher for the high
school category than for the non-high school category.

6. The presence of the recruiter variable in the model did not
significantly impact the value of the unemployment elasticity in 1973.

The results of the regression runs utilizing 1972 state data indicate
that unemployment was a significant variable for all volunteer categorieés
tested except 19-21 year olds. Category I-II had the highest unemployment
elasticity of .34 which was significant at the 95 percent confidence
level, and 19-21 year olds had the lowest value, .098, which was not
significantly different from zero at the 68 percent confidence level.

The unemployment elasticity for 17-18 year olds was 137 percent
larger than that for 19-21 year olds. It was 33 percent larger for Cate-
gory I-II than Category I-III, and it was only 16 percent larger for high
school graduates than non-high school graduates. It is interesting to
note that there did not appear to be a large difference between the un-
employment elasticities for the high school graduates and non-high school
graduates.

The results for the regression runs utilizing 1973 state data without
a recruiter variable in the model indicate that unemployment was not a
significant variable in determining volunteer enl;stment for the year.
The only volunteer group that was significant was Category I-II.at an

elasticity of .155 and significant at the 68 percent confidence level.
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Table 14
ARMY UNEMPLOYMENT ELASTICITIES - STATE MODELS

Volunteer Unemployment
category elasticity 90% CI 95% CI
1972 without Recruiters
17-18 232" .033 to .430  -.109 to .470
19-21 .098 -.145 to .351 -.193 to .389
1-11 340" .094 to .585 .044 to .634
I-111 .255*** 078 to :432 .044 to .467
High school .230** .017 to .442 -.024 to .484
Non-high school .198* -.085 to .481 -.141 to .538
1973 without Recruiters
17-18 .102 -.094 to .297 -.133 to .335
19-21 -.110 -.364 to .1l44 -.415 to .195
I-11 .155* -.064 to .373 -.108 to .417
I-111 .078 -.109 to .263 -.146 to .301
High school .066 -.126 to .259 -.164 to .297
Non-high school = = =
1973 with Recruiters
17-18 .102 -.094 to .297 ~.133 to .335
19-21 -.075 -.336 to .186 -.389 to .239
I-11 .074 -.129 to .277 -.170 to .318
I-111 .078 -.109 to .263 -.146 to .301

High school - -
Non-high school = -

xSignificant at the 68 percent confidence level.
*k

Significant at the 90 percent confidence level.
*kk

Significant at the 95 percent confidence level.
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The results are consistent with the 1972 model in that the elasticities
for 17-18 year olds were greater than the 19-21 year olds, the Category
I-11 were greater than Category I-III, and high school graduates were
greater than non-high school graduates (in the sense that the non-high
school variable did not enter the stepwise regression). The negative
elasticities obtained for 19-21 year olds were not significantly different
from zero and their occurrence may be considered due to random variation.

The McNemar nonparametric test was run to determine if there was a
shift in significance of unemployment from 1972 to 1973. The results of
the test confirmed the hypothesis that there was a significant difference
in the unemployment level and that this difference could be asserted with
95 percent confidence.

The addition of a recruiter variable to the model had only a slight
impact on the value of the unemployment elasticities. The elasticity
for Category I-II was not significant in this case and it was approximately
one-half the value without the recruiter variable. Also, neither the
high school nor the non-high school variable entered the regression model.

Perhaps the most significant finding of the analysis is the shift in
the impact of the unemployment variable. This shift can be explained in
part by the fact that unemployment rates were much lower in 1973 than

1972. Remembering that the formula for elasticity is

Y g:l

axLy
it can be seen that the elasticity for 1973 should be lower since the
average unemployment rate (X) was lower in 1973 than 1972.

If one subscribes to the hypothesis that there is a certain amount
of structural unemployment at all times, i.e., people who are in the
transitional phase between jobs or those who have just entered the labor
force and are still unemployed, and if it is accepted that labor markets
were relatively tight in 1973, it might be concluded that unemployment
had reached or approached a theoretical minimum, and this level would be
such that small changes around the margin would have little impact on

volunteer enlistments, thus accounting for the observed change in elastic-

ities.
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The finding that unemployment elasticities might shift from one year
to the next as a result of changes in the labor market suggests that it
may not be practical to compare elasticity studies conducted during dif-
ferent time periods, even if the research methodology is identical, un-
less adjustments are made with respect to conditions that existed in the
labor market during the period of analysis.

The unemployment elasticities for the 1972 RMS model and the accom-
panying 90 percent and 95 percent confidence intervals are presented in
Table 15. Although 24 cases are presented in Table 7, only four cases
are shown in Table 15 because these are the most comparable with the
cases run in the state models. The volunteer categories are of a finer
grain, e.g., 17-18, I-II vs 17-18 in the RMS model. Although a recruiter
variable is included in this model, the results are compatible with those
obtained for the 1972 state models. That is, the unemployment elasticities
are greater for 17-18 year olds than 19-21 year olds, and greater for
Category I-II than Category I-III. High school and non-high school vari-
ables were not included in the model. The range in the unemployment
elasticity is greater in the RMS model, i.e., .116 to .508, but this can
be explained by the fact that the upper limit is a combination of the
most responsive variables, 17-18 year olds and Category I-II.

Analysis of Recruiter Elasticities. The data were not available to

incorporate a recruiter variable in the 1972 state models and, therefore,
only the results of the 1973 state models are reported. Table 16 summarizes
the elasticities for the 1973 state models with a recruiter variable. The
results which were obtained for the absolute elasticities do not appear

to be completely consistent with the expected behavioral hypothesis of
volunteers. For example, the recruiter variable showed a positive and
significant elasticity (.283) for high school graduates, but showed a
negative and significant elasticity for non-high school graduates. Also,
a negative elasticity (but not significant) was obtained for 19-21 year
olds. However, the relative elasticities did appear consistent in that
the elasticity for 17-18 year olds was more positive, i.e., did not enter
the regression, than for 19-21 year olds; Category I-I1II was significantly
larger than Category I-III; and the elasticity of high school graduate

variable was larger than that for the non-high school graduate.
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Table 15
ARMY UNEMPLOYMENT ELASTICITIES - 1972 RMS MODELa

Volunteer Unemployment

category elasticity 90% CI 95% CI
17-18, I-I1/QMA .508%* .043 to .968 -.054 to 1.065
17-18, I-I1I/QMA .314 -.101 to .730 -.185 to .814
19-21, I-II/QMA 261! -.100 to .619 -.172 to 694
19-21, I-III/QMA .116 -.243 to .475 -.316 to .549

3As indicated in Table 7, 24 cases were run of which 12 were log-
linear models and 12 were models using MA (as opposed to QMA) data.
Also, not all runs included the high school to college ratio variable and
the military population density variable. The cases that are reported in
the table are for the linear models using QMA data.

Table 16
ARMY RECRUITER ELASTICITIES - 1973 STATE MODEL

Volunteer Unemployment
category elasticity 90% CI 95% CI

17-18 - = -

19-21 -.294 -.802 to .213 -.903 to .315
I-11 . 555%%* .175 to .935 .099 to 1.011
I-I1T - - -

High school .283% -.078 to .645 -.150 to .717
Non-high school -.502% -1.091 to .088 -1.209 to .206

*
Significant at the 68 percent confidence level.

%k
Significant at the 95 percent confidence level.
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The inconsistencies in the absolute elasticities may be explained
in part by the shortcomings in the recruiter data which were available
for the Army. The Army collects recruiter data on the basis of RMS
boundaries only, and since RMS boundaries cross state boundaries and
vice versa it is not possible to obtain an accurate count of recruiters
by state. As mentioned previously, an algorithm was developed that
allocated recruiters to states on the basis of ZIP codes, and it is
possible that errors in the allocation process could be the cause for
the observed negative recruiter elasticities. For this reason, the
recruiter elasticities derived from the 1973 state models should be
interpreted with extreme caution.

The results of the 1972 RMS model are presented in Table 17. The
recruiter data for this model are reliable and the observed elasticities
are likely to be a better representation of the true elasticities than
those found with the state model. A significant difference in recruiter
elasticity did exist by age for Category I-II, but there did not appear
to be a difference by age for Category I-III. Also, the elasticities
for the Category I-1II groups were significant at the 90 percent confi-
dence level, whereas the elasticities were significant at the 68 percent
confidence level for the Category I-III groups. The 90 percent and 95

percent confidence intervals were not available for the RMS model.

Table 17
ARMY RECRUITER ELASTICITIES - RMS MODEL

Volunteer category Recruiter elasticity
17-18, I-II/QMA 1.388""
17-18, I-III/QMA .790"

19-21, I-II/QMA 1.369**
19-21, I-II1/QMA .337"

Other Variables in the Regression Model. The other variables in-

cluded in both the RMS model and the state model were the ratio of mili-
tary pay to civilian pay, the ratio of male high school graduates to

male college enrollments, and the ratio of military population to civilian
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population. The results are summarized in Tables 7, 8, and 9 and the
following observations can be made for these variables.

Relative Pay:*

1. The elasticities were positive and significant for both 1972
and 1973.

2. The elasticities were significantly greater for 1973 (signifi-
cant at the 87 percent confidence level).

3. The elasticities were consistently greater for Category I-III
than Category I-II.

4. The elasticities were consistently greater for 19-21 year olds
than 17-18 year olds.

5. The elasticities were consistently greater for non-high school
graduates than high school graduates.

High School to College Ratio:

1. The elasticities were positive and significant for both 1972
and 1973.

2. The elasticities were significantly greater for 1973 (signifi-
cant at the 87 percent confidence level).

3. The elasticities were not consistently different between the
age groups.

4, The elasticities were consistently greater for Category I-II
than Category I-III.

5. The elasticities were consistently greater for high school grad-
uates that for non-high school graduates. This result is expected and
the non-high school graduate variable either did not come into the re-
gression or was not significant.

Military Population Density:

1. The elasticities were positive and significant for both 1972
and 1973.

2. The elasticities were significantly greater for 1973 (signifi-
cant at the 87 percent confidence level).

3. The elasticities were consistently higher for 19-21 year olds
than 17-18 year olds.

*
This topic is discussed in more detail in the Section Interpreta-
tion of Results - Problems and Pitfalls.
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4. The elasticities were consistently higher for Category I-III
than Category I-II.

5. The elasticities were consistently higher for non-high school
graduates than high school graduates.

Comparison between 1972 and 1973. The analysis indicates a signif-

icant upward shift in the elasticities for pay, high school graduate ratio,
and military population density from 1972 to 1973. The data were not
adequate to assess the shift in the recruiter variable, and a significant
downward shift was detected in the unemployment variable. The observed
upward shift in the pay variable and downward shift in the unemployment
variable may be explained in part by the fact that labor markets were
tight and unemployment was much lower in 1973 than 1972. Also, military
pay was brought more in line with its civilian counterpart as military
pay had a slightly larger increase than civilian pay. The upward shift
in the high school ratio may be explained by the fact that in 1973 a
drop in college enrollments occurred and the direct American involvement
in Vietnam ended. The shift in importance in the military population
density also may be partially attributed to the ending of the Vietnam
War and an improvement in the public's attitude toward the volunteer
Service concept.
Air Force

The state model with variables for military pay, unemployment, high
school to college graduate ratio, military population density, and re-
cruiter strength was used to analyze volunteer enlistments for the Air
Force in 1972 and 1973. The overall results of this model are summarized
in Table 4.

Analysis of Unemployment Elasticities. The unemployment elasticities

for the Air Force model and the accompanying 90 percent and 95 percent
confidence intervals are presented in Table 18. The results are given
for both 1972 and 1973. The following conclusions were drawn from the
analysis.

1. Unemployment did not have a significant impact on volunteer
accessions in 1972.

2. Unemployment did have a significant impact on volunteer acces-

sions in 1973.
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Table 18

AIR FORCE - UNEMPLOYMENT ELASTICITIES
Volunteer Unemployment
category elasticity 90% CI 95% CI
1972
17-18 -.116* -.258 to .025 .288 to .054
19-21 - - =
I-1I - - -
I-III -.047 -.200 to .106 .230 to .137
High school = = =
Non-high school -.249% -.504 to .007 .552 to .061
1973
17-18 - - -
19-21 < 245%%% .062 to .429 .023 to .466
I-11 .239% -.002 to .479 .051 to .527
I-I1I1 .146%% -.008 to .284 .020 to .312
High school c171%* .022 to .322 .008 to .351
Non-high school -.074 -.289 to .147 .335 to .187

x
Significant at the 68 percent confidence level.

*
Significant at the 90 percent confidence level.

* kK
Significant at the 95 percent confidence level.
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3. The unemployment elasticities were consistently higher for 19-
21 year olds than 17-18 year olds.

4. The unemployment elasticities were consistently higher for Cate-
gory I-II than Category I-III.

5. The unemployment elasticities were consistently higher for high
school graduates than for non-high school graduates.

The non-significance or negative impact of the unemployment variable
in 1972 is in sharp contrast to the hypothesis that joining the Service
is an attractive alternative to unemployment. The apparent lack of sig-
nificance can be explained in part by the fact that the Air Force has
not had difficulty in meeting its recruiting requirements and in effect
queues have built up for entrance into this Service. If this hypothesis
is accepted, then real changes in unemployment would have the impact of
lengthening or shortening the queue and volunteer rates would not be
affected until the queues diminished. Thus, observed changes in unem-
ployment rates would not appear as significant in the regression models
under these conditions.

The shift in significance in unemployment in 1973 may be explained
in part by the fact that many of the volunteers in 1972 were still draft
motivated, whereas in 1973 they were purely volunteers. The result is
that the Air Force demand for volunteers was less in 1972 and queues
existed. However, in 1973 the Air Force demand for volunteers increased
so that queues might have disappeared in certain areas, and unemployment
was measured as significant even though unemployment rates dropped from
1972 to 1973. The fact that the elasticities for Category I-II are higher
than Category I-III and are higher for high school graduates than non-high
school graduates is consistent with this logic.

Analysis of Recruiter Elasticities. The recruiter elasticities for

the Air Force model and the accompanying 90 percent and 95 percent con-
fidence intervals are presented in Table 19. The results are given for
both 1972 and 1973. The following conclusions were drawn from this
analysis.

1. The recruiter elasticity was positive and significant in all
cases for both 1972 and 1973.
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Table 19

AIR FORCE - RECRUITER ELASTICITIES

Volunteer Recruiter
category elasticity 90% CI 95% CI
1972
17-18 . 899%* .706 to 1.091 .667 to 1.130
19-21 .885%% .642 to 1.128 .594 to 1.176
I-11 L404%% .043 to .766 .029 to .838
I-III . 825% %% .625 to 1.024 .585 to 1.064
High school L841%%% .780 to 1.450 .713 to 1.517
Non-high school 1.115%*%% .657 to 1.026 .620 to 1.063
1973
17-18 .901%*% .674 to 1.127 .629 to 1.173
19-21 . 606%%* .298 to .914 .236 to .976
I-11 492kk%k .096 to .888 .016 to .968
I-111 . 750%%% .522 to .978 .477 to 1.024
High school . 686*** 440 to .933 .391 to .982
Non-high school 1.106%** .743 to 1.469 .670 to 1.542
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2. There was no difference in recruiter elasticity between 1972
and 1973.

3. There was no difference in recruiter elasticity by age in 1972.

4. The recruiter elasticity was higher for 17-18 year olds than
19-21 year olds in 1973.

5. The recruiter elasticities were consistently higher for Category
I-III than Category I-II.

6. The recruiter elasticities were consistently higher for non-high
school graduates than high school graduates.

The Air Force recruiter variable was significant at the 95 percent
confidence level in all cases except 1972 Category I-II which was sig-
nificant at the 90 percent confidence level. The elasticity ranged from
.404 for 1972 Category I-II to 1.115 for 1972 non-high school graduates.
The average elasticity for all categories in 1972 was .828 and the aver-
age in 1973 was .757 which was only slightly lower than the previous
year. This decline in elasticity may be explained by the fact that the
Alr Force recruiting strength was about one-third less in 1973 than 1972
even though the number of volunteer enlistments remained the same, i.e.,
g= (3Y/3X) (X/Y) where X/Y declines by one-third.

Other Variables in the Regression Model. The other variables in-

cluded in the model were the ratio of military pay to civilian pay, the
ratio of male high school graduates to male college enrollments, and the
ratio of military population to civilian population. The results are
summarized in Table 4, and the following observations are made for these
variables.

Relative Pay:*

1. The pay elasticity was not significant for 1972.

2. The pay elasticity was not significant for 1973.

3. The pay elasticity was slightly higher for 1973.

4. Category I-I1 had a negative elasticity for both 1972 and 1973.

High School to College Ratio:

1. The elasticities were positive and significant for both 1972 and
1973.

-~

*
This topic is discussed in more detail in the Section Interpreta-
tion of Results - Problems and Pitfalls.
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2. The elasticity was significantly greater for 1973 (significant
at the 75 percent confidence level).

3. The elasticities for 19-21 year olds were greater than the elas-
ticities for 17-18 year olds in 1972, but there was no difference between
the two in 1973.

4., The elasticities were not consistently different between mental
categories.

5. As expected, the elasticities were consistently greater for high
school graduates than for non-high school graduates.

Military Population Density:

1. The elasticities were negative and significant in 1972. The
implication is that the presence of a military population tends to favor
the other Services.

2. The elasticity was significantly greater in 1973 with 19-21 year
olds and non-high school graduates having positive elasticities (signifi-
cant at the 84 percent confidence level).

3. The elasticities were consistently higher for 19-21 year olds
than 17-18 year olds.

4. The elasticities were slightly higher for Category I-III than
Category I-II.

5. The elasticities were consistently higher for the non-high school
graduates than the high school graduates.

Comparison between 1972 and 1973. The analysis indicates a signifi-

cant upward shift in the elasticities for pay, unemployment, high school
graduate ratio, and the military population density from 1972 to 1973.
There was no significant difference in the recruiter elasticity between
1972 and 1973. The upward shift in the pay variable may be partly ex-
plained by the fact that military pay increased relative to civilian pay
in 1973.

Unemployment rates dropped substantially from 1972 to 1973 and under
normal conditions where supply is the limiting factor a decline in the
unemployment elasticity would be expected. However, it appears that
demand was the limiting factor, i.e., queues existed, in 1972 and the
transition to a purely volunteer atmosphere in 1973, where supply was

the limiting factor, produced a result indicating unemployment not
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correlated with volunteer accessions in 1972 and positively correlated
(significant) in 1973.

The upward shift in the high school ratio variable may be explained
by the drop in college enrollments in 1973 and the end of the direct
American involvement in Vietnam. The shift in importance in the military
population density also may be partially attributed to the ending of the
Vietnam War and an improvement in the public's attitude toward the volun-
teer Service concept.

Marine Corps

The state model with variables for military pay, unemployment, high
school to college graduate ratio, military population density, and recruiter
strength was used to analyze volunteer enlistments for the Marine Corps in
1972 and 1973. The overall results of the model are summarized in Table
S

Analysis of Unemployment Elasticities. The unemployment elasticities

for the Marine Corps model and the accompanying 90 percent and 95 percent
confidence intervals are presented in Table 20. It is to be noted that
10 of the pay elasticities for the Marine Corps were negative and six of
the 10 were significant (see Table 5).* Since the pay variable is nega-
tively correlated with unemployment, the regression runs were made without
the pay variable to observe what the impact of unemployment would be with-
out the direct influence of the pay variable in the model. The unemploy-
ment elasticities with the pay variable excluded are given in Table 21.

The following conclusions were drawn from the analysis:

1. The unemployment elasticities were slightly higher when the pay
variable was omitted from the model.

2. The unemployment elasticities were not significant with or with-
out the pay variable in the model.

3. The unemployment elasticities were slightly higher for 19-21
year olds than 17-18 year olds.

*This result is in general conflict with the hypothesis that pay and
volunteers are positively correlated. The reliability of the pay data
is discussed in the Section Interpretation of Results - Problems and
Pitfalls and it is noted that the inclusion of the pay variable in the
cross-sectional model may be questionable.
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Table 20
MARINE CORPS - UNEMPLOYMENT ELASTICITIES

Volunteer Unemployment
category elasticity 90% CI 957% CL
11597:2%
17-18 - - -
19-21 .101 -.162 to .367 -.215 to .418
I-11 - - -
I-II1 - - -
High school .113 =.123 to .351 -.172 to .401
Non-high school - - -
1973
17-18 -.098% -.250 to .056 -.281 to .086
19-21 = = -
I-11 -.179% -.405 to .053 -.452 to .095
I-111 -.081 -.250 to .086 -.284 to .120
High school -.056 -.262 to .152 -.305 to .195
Non-high school -.075 -.327 to .181 -.378 to .232

*
Significant at the 68 percent confidence level.
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Table 21
MARINE CORPS - UNEMPLOYMENT ELASTICITIES - NO PAY VARIABLE IN MODEL?

Volunteer Unemployment 2 2
category elasticity 0ld R New R
1972
17-18 .058 .332 . 302
19-21 .068 .169 .162
I-1I - .263 wlil'S
I-I11 - D215 .095
High school .114 .071 .071
Non-high school .066 . 285 .281
1973
17-18 -.065 .310 .227
19=21 = .301 .296
I-II -.095 .171 .036
I-I1I = .298 221
High school - -139 es
Non-high school = .248 .201

3The "01d" R2 refers to the value obtained with the pay variable
in the model and "New" R? refers to the value obtained without the pay
variable in the model.
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4. The unemployment variable for Category I-II and Category I-III
did not enter the regression model in either case, with or without the
pay variable.

5. The unemployment elasticities were slightly higher for high
school graduates than non-high school graduates.

6. The unemployment elasticities were slightly lower in 1973 than
1972

An examination of the old and new values for R2 listed in Table 21
reveals that the pay variable does not contribute substantially to the
explanation of the total variation in the dependent variable, i.e.,
volunteers, except in the cases of Category I-II and Category I-III.
Since the unemployment variable does not enter the regression model in
either situation, with or without the pay variable, the pay variable
does not have a significant impact on the value of the unemployment elas-
13 e T 1

The argument that the Marine Corps volunteer program was demand
limited, i.e., queues existed, cannot be used to explain the non-signifi-
cance of unemployment on volunteer accessions because in both 1972 and
1973 the Marine Corps was short of the desired objective of 55 percent
high school graduates.* Although the largest elasticity was obtained
for the high school group, the elasticity was not significant at a 68
percent confidence level in either 1972 or 1973.

A more tenable explanation is that the Marine Corps maintains a
reputation for discipline, a high level of physical fitness and a close
association with combat readiness, and this image may be such that a
certain type of volunteer is attracted independent of the rate of unem-
ployment. That is, the type of individual that joins the Marine Corps
does so as a first choice, and does not select this Service as an alter-
native to unemployment.

Analysis of Recruiter Elasticities. The recruiter elasticities for

the Marine Corps model and the accompanying 90 percent and 95 percent

confidence intervals are presented in Table 22 The results for the

*
In 1972 high school graduates constituted approximately 41.5 per-
cent of the total; in 1973, approximately 40.8 percent.
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Table 22
MARINE CORPS - RECRUITER ELASTICITIES

Volunteer Recruiter
category elasticity 90% CI 95% CI
1972
17-18 .388%** .199 to .578 .161 €o- J615
19-21 . 200% -.055 to .455 -.105 to .505
I-11 . 288%* .004 to .579 -.062 to .637
I-I11 . 305%*%* .102 to .507 .062 to .548
High school .178% -.053 to .409 -.099 to .455
Non-high school 438%%% .199 to .677 <131 Gol rl'2S
1973
17-18 .27 5%%% .154 to .397 .129 to .421
19-21 . 226%%% .051 to .399 .016 to .434
I-11 .115% -.058 to .287 -.093 to .322
I-111 . 259%*% .132 to .385 .106 to .411
High school . 265%%* .073 to .457 .033 to .496
Non-high school «254% %% .097 to .411 .066 to .442

*
Significant at the 68 percent confidence level.
**Significant at the 90 percent confidence level.

*%
* Significant at the 95 percent confidence level.
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recruiter elasticities when the pay variable was omitted are given in
Table 23. The results are given for both 1972 and 1973 and the following
conclusions were drawn from the analysis:

1. The recruiter elasticities were positive and significant in all
cases for both 1972 and 1973.

2. The omission of the pay variable from the model had little or
no impact on the value of the recruiter elasticity.

3. The recruiter elasticities were slightly higher for 1972 than 1973.

4. The recruiter elasticities were consistently higher for 17-18 year
olds than 19-21 year olds.

5. The recruiter elasticities were consistently higher for Category
I-II1 than Category I-II with the pay variable in the model. Omitting the
pay variable reversed this order of significance for 1972.

6. In 1972 the recruiter elasticities were significantly higher for
non-high school graduates than high school graduates.

7. There was no significant difference between the recruiter elas-
ticities for 1972 and 1973.

The Marine Corps recruiter variable was significant at the 90 or 95
percent level in 18 out of the 24 cases. It was significant at the 68
percent confidence level in five of the remaining cases. The only case
where the recruiter elasticity was not significant was 1973 Category I-

IT in the model without the pay variable. The values for the recruiter
elasticities in the model with the pay variable ranged from .115 for

1973 Category I-IT1 to .438 for 1972 non-high school graduates. The aver-
age for all volunteer categories was .300 for 1972 and .232 for 1973.

The values for the recruiter elasticities in the model without the
pay elasticity ranged from .073 for 1973 Category I-II to .456 for 1972
non-high school graduates. The average for all volunteer categories was
.332 for 1972 and .209 for 1973.

Other Variables in the Regression Model. The other variables in-

cluded in the model were the ratio of military pay to civilian pay, the
ratio of male high school graduates to male college enrollments, and the
ratio of military population to civilian population. The results are
summarized in Table 5. Also, the model was run without the pay variable.
The results of this model are summarized in Table 24. The following ob-

servations are made for the other variables.
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Table 23

MARINE CORPS - RECRUITER ELASTICITIES - NO PAY VARIABLE IN MODEL

Volunteer Recruiter 9 2
category elasticity 01d R New R
1972
17-18 430%%% «332 .302
19-21 L174% .169 . 162
I-1I RAVE L .263 «L1S
I-11I .338% %% wal5 .095
High school .178% .071 .071
Non-high school L4 56% %% +285 .281
1973
17-18 « 244%%% .310 227
19-21 « 215%%* .301 .296
I-1I .073 .171 .036
* ke
I-111I .237 .298 sl
High school . 253%%% .139 .123
Non-high school . 232%%% . 248 .201

£
Significant at the 68 percent confidence level.

*k
Significant at the 95 percent confidence level.
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Table 24

MARINE CORPS ELASTICITIES OF OTHER VARIABLES
WHEN THE PAY VARIABLE IS OMITTED

1972 1973
Volunteer High school/ Military High school/ Military
category college population college population
*
17-18 = - .168 -.035
s *kk * *
19-21 .222 .091 .187 .050
*
I-11 121 + .310" -.035
I-111 - - 195" -
* *k
High school .156 .041 2285 =

Non-high school - = - =

Relative Pay:

1. The pay elasticities were negative for all volunteer categories
for 1972 except high schcol graduates where the pay variable did not
enter the regression model.

2. The pay elasticities were negative for all cases for 1973.

3. The pay elasticities were significant in three out of six cases
for 1972 and four out of six cases for 1973.

4. The pay elasticities were consistently higher for 19-21 year
olds than 17-18 year olds.

5. The pay elasticities were consistently higher for Category I-III
than Category I-II.

6. The pay elasticities were consistently higher for high school
graduates than non-high school gradautes.

High School to College Ratio:

1. The elasticity was positive and significant in only one case for
1972, Category I-II. All other cases were not significant.

2. The elasticity was positive in all cases for 1973 and significant
in four out of six cases.

3. The elasticities were significantly greater for 1973 than 1972
(significant at the 75 percent confidence level).

4. The elasticities were not different between age groups.
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5. The elasticities were consistently higher for Category I-II1 than
for Category I-III.

6. The elasticity was higher for high school graduates than non-
high school graduates in 1972, but strangely the elasticity was lower
for high school graduates than non-high school graduates in 1973. When
the pay variable was omitted from the model, the elasticity was uniformly
higher for high school graduates than non-high school graduates.

Military Population Density:

1. The elasticities were positive in all cases for 1972 and 1973,
and significant in all but two cases for both years.

2. The elasticities were significantly greater for 1973 than 1972
(significant at the 75 percent confidence level).

3. The elasticities were consistently higher for 19-21 year olds
than 17-18 year olds.

4. There was no difference in elasticities between Category I-II
and Category I-III.

5. The elasticities were consistently higher for the non-high school
graduates than the high school graduates for the model with the pay vari-
able. When the pay variable was omitted, the variable did not enter the
regression in 1973 for either high school or non-high school graduates
and it entered at the non-significant level for high school graduates in
1972.

Comparison between 1972 and 1973. The analysis indicates a signifi-~

cant upward shift in the elasticities for the high school graduate ratio
and the military population density from 1972 to 1973. There was a slight
decline in the elasticities for pay, unemployment, and recruiters.

The upward shift in the high school ratio variable may be explained
by the drop in college enrollments in 1973 and the end of the direct
American involvement in Vietnam. The shift in importance in the military
population density also may be partially attributed to the ending of the
Vietnam War and an improvement in the public's attitude toward the vol-
unteer Service concept.

The decline in the unemployment elasticity may be attributed to the
decline in unemployment rates from 1972 to 1973. The decline in the pay

variable is not significant and the observed difference may be due to
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regional differences in volunteer propensity to enlist rather than dif-
ferences in pay. Despite the fact that the Marine Corps increased the
average recruiter force from 1972 to 1973 by about 15 percent, the re-
cruiter elasticity declined slightly. The drop may be partially attributed
to the increased attractiveness of the other Services in terms of the vol-
unteers' perceived opportunities for training and skill development.
Navy

The state model with variables for military pay, unemployment, high
school to college graduates ratio, military population density, and re-
cruiter strength was used to analyze volunteer enlistments for the Navy
in 1972 and 1973. The overall results of the model are summarized in
Table 6.

Analysis of Unemployment Elasticities. The unemployment elasticities

for the Navy model and the accompanying 90 percent and 95 percent confi-
dence intervals are presented in Table 25. Nine of the pay elasticities
for the Navy were negative and six of the nine were significant at the
68 percent confidence level. As in the case of the Marine Corps, the
model was rerun without the pay variable. These results are provided in
Table 26.

The following conclusions were drawn from the analysis:

1. 1Imn 1972 the unemployment elasticities were significantly higher
when the pay variable was omitted.

2. In 1973 the unemployment elasticities were slightly higher when
the pay variable was omitted.

3. The unemployment elasticities were generally not significant when
the pay variable was in the model. When the pay variable was omitted, the
elasticities became significant.

4. The unemployment elasticities were significantly higher for 19-
21 year olds than 17-18 year olds.

5. When the pay variable was in the model, there was no difference
in the unemployment elasticity between Category I-II and Category I-III.

6. When the pay variable was omitted, the unemployment elasticity
was consistently higher for Category I-II than Category I-III.

7. The unemployment elasticities were significantly higher for

high school graduates than for non-high school graduates.
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Table 25

NAVY - UNEMPLOYMENT ELASTICITIES

Volunteer Unemployment
category elasticity 90% CI 5% CI
1972
17-18 .094 -.094 to .280 .131 to .318
19-21 .167% -.006 to .339 .040 to .373
I-11 - - -
I-1I11 .085 -.127 to .298 .169 to .341
High school .152% -.065 to .368 .109 to .411
Non-high school = = =
1973
17-18 - - -
19-21 .115% -.058 to .289 .093 to .324
I-11 .118 -.115 to .351 .163 to .396
I-I11 - = -
High school . 230%% .035 to .424 .004 to .463
Non-high school =.432%%% -.683 to -.182 .735 to -.130

*Significant at the 68 percent confidence level.

**Significant at the 90 percent confidence level.

***Significant at the 95 percent confidence level.
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Table 26

NAVY - UNEMPLOYMENT ELASTICITIES WITHOUT THE PAY VARIABLE IN MODEL

Volunteer Unemployment 2 2
category elasticity 0ld R New R
1972
17-18 .156% .256 .193
19-21 .239%%*% . 504 .470
I-11 .318% .526 2373
I-III c214%% .469 .345
High school . 289%%% .524 .413
Non-high school - .072 .033
1973
17-18 - o LE) .149
19-21 .116% 20 S 2
I-II .167% .400 .367
I-111 .045 2194 .193
High school . 248%%% 3N/ . 369
Non-high school -.224% .278 .127

*
Significant at the

*k
Significant at the 90 percent confidence level.

**

68 percent confidence level.
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8. The unemployment variable did not enter the regression model for
non-high school graduates in 1972. The unemployment elasticity was nega-
tive and significant in 1973.

9. When the pay variable was in the model, the unemployment elas-
ticities were not significantly different between 1972 and 1973.

10. When the pay variable was omitted from the model, the unemployment
elasticity was significantly higher in 1972 than 1973 (significant at the
90 percent confidence level).

If the pay variable is included in the model, the conclusion is that
unemployment is not a significant variable in determining the level of
Navy volunteers. On the other hand, if the pay variable is excluded, just
the opposite conclusion is reached. The differences may be explained by
the intercorrelation existing between the unemployment variable and the
pay variable. The pay variable has an obvious downward bias on the value
of the unemployment elasticity. While the difference may be explained
statistically, it does not provide a satisfactory explanation for this
observed relationship.

An hypothesis that is suggested is that the pay variable may not be
a true reflection of differentials in real income,* but rather is more a
reflection of regional differentials in the propensity to enlist. The
pay variable is defined as the ratio of military pay to civilian pay and
since the military pay is the same throughout the only differences are
observed differences in civilian pay from state to state, and the regres-
sion results may be indicative of state or locational differences rather
than differences in income since income differs regionally and by state.
This can be used to explain the observed negative correlation between the
pay variable and volunteer rates. Thus, it would appear that unemploy-
ment elasticities without the pay variable would be the better of the two
hypotheses.

In the last two years, the Navy has had little difficulty in obtain-
ing the recruits it needs, and for the lower mental categories and non-
high school graduates queues exist and the observed elasticities are lower

as seen in both models, with and without the pay variables.

*
The validity of the pay variable is discussed in the Section Inter-
pretation of Results - Problems and Pitfalls.
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Analysis of Recruiter Elasticities. The recruiter elasticities for

the Navy model and the accompanying 90 percent and 95 percent confidence
intervals are presented in Table 27. The results for the recruiter elas-
ticities when the pay variable was omitted are given in Table 28. The
results are given for both 1972 and 1973 and the following conclusions
were drawn from the analysis:

1. The recruiter elasticity was positive and significant in every
case in 1972 and 1973 except for non-high school graduates.

2. The recruiter elasticity was negative for non-high school grad-
uates in each case. It was significant at the 68 percent confidence level
in three out of the four cases. _

3. The recruiter elasticities were slightly higher for 1972 than 1973.

4. The recruiter elasticities were consistently higher for 19-21 year
olds than 17-18 year olds.

5. The recruiter elasticities were consistently higher for Category
I-II than Category I-III.

6. The recruiter elasticities were significantly higher for high
school graduates than non-high school graduates.

The Navy recruiter variable was positive and significant at the 95
percent confidence level in all cases except non-high school graduates
where it was negative and significant at the 68 percent confidence level.
This discrepancy may be explained as follows. The Navy maintained a high
level of recruiters in the field in both years (2932 in 1972, 2902 in
1973), and the primary emphasis was on recruiting the high school grad-
uate. In both years the Navy managed to recruit better than 70 percent
high school graduates and substantial queues existed for the non-high
school graduates. As a result, in the areas that had the heaviest con-
centrations of recruiters, the non-high school graduates were actually
turned away in substantial numbers. This accounts for the fact that there
is an observed negative correlation between recruiter strength and non-
high school graduate volunteers. If the quotas had not existed and all
qualified non-high school applicants were accepted, the elasticity
undoubtedly would have been positive.

The values for the recruiter elasticities (excluding non-high school

graduates) in the model with the pay variable ranged from .361 for 1973

59




Table 27
NAVY - RECRUITER ELASTICITIES

Volunteer Recruiter
category elasticity 90%Z CI 95% CI
1972
17-18 « 37 2%%% .145 to .600 .099 to .645
19-21 . 530%** » 330 to .+730 .290 to .770
I-11 1.182%%% .833 to 1.531 .763 to 1.600
I-111 . 673%%% 426 to .920 .377 to .969
High school . 753%%% .504 to 1.003 454 to 1.053
Non-high school -.213% -.481 to .054 -.534 to .108
1973
17-18 <361 %%% .116 to .607 .067 to .656
19-21 .458%%% 198! to w721 .146 to .773
I-1I .B66%*% .533 to 1.199 466 to 1.266
I-111 AL .180 to .629 .135 to .674
High school .635%%% .356 to .913 .300 to .969
Non-high school -.215% -.576 to .146 -.649 to .218

*
Significant at the 68 percent confidence level.

kk*k
Significant at the 95 percent confidence level.

60




Table 28

NAVY - RECRUITER ELASTICITIES WITH THE PAY VARIABLE IN MODEL

Volunteer Recruiter

category elasticity 01ld R2 New R2

1972

17-18 .336%%% . 256 .193

19-21 . 490*** .504 .470

I-11 1.031%** .526 +373

I-1I1 .604%*% .469 .345

High school .682% %% .524 .413

Non-high school -.192% .072 .033
1973

17-18 <371 k%% .153 .149

L9=2:0 . 459% k% AL 22573

I-11 .897%%k% .400 .367

I-111 . 397%%% .194 .95

High school «642%%% .377 .369

Non-high school -+ k50 .278 .127

*
Significant at the 68 percent confidence level.
*kk
Significant at the 95 percent confidence level.
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17-18 year olds to 1.182 for 1972 Category I-II. The average recruiter
elasticity (excluding the non-high school graduate) for 1972 was .702 and
the average for 1973 was .54.

The values for the recruiter elasticity (excluding the non-high school
graduate) in the model without the pay elasticity ranged from .336 for 1972
17-18 year olds to 1.031 for 1972 Category I-II. The average recruiter
elasticity (excluding the non-high school graduate) for 1972 was .629 and
the average for 1973 was .553.

Other Variables in the Regression Model. The other variables included

in the model were the ratio of military pay to civilian pay, the ratio of
male high school graduates to male college enrollments, and the ratio of
military population to civilian population. The results are summarized in
Table 6. Also, the model was run without the pay variable. The results
of this model are summarized in Table 29. The following observations are
made for the other variables:

Relative Pay:

1. The pay elasticities were negative for all volunteer categories
for both 1972 and 1973 except non-high school graduates where the pay
variable was positive and significant at the 68 percent confidence level
for both years.

2. All the negative pay elasticities were significant at the 68 per-
cent confidence level except 1972 Category I-III and 1972 high school
graduates which were not significant.

3. The pay elasticities were consistently higher (less negative) for
19-21 year olds than 17-18 year olds.

4. The pay elasticities were consistently higher for Category I-I11I
than Category I-II.

5. The pay elasticities were consistently higher for non-high school
graduates than high school graduates.

6. The pay elasticities were significantly higher (less negative)
for 1973 than 1972 (significant at the 84 percent confidence level).

High School to College Ratio:

1. When the pay variable was included in the model, the elasticities

were positive in all cases except non-high school graduates for 1972 and
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Table 29

NAVY - ELASTICITIES OF OTHER VARIABLES WHEN THE PAY VARIABLE IS OMITTED

Variable High school/ Military
category college population
1972
17-18 - -
19-21 «222%% .091#%*
I-11 5 AL =
I-III - -
High school .156% .041
Non-high school - =
1973
17-18 .168%* -+035
19=21. .187% .050%
I-11 .310%* -.035
I-I1I .195% =
High school . 285%% -

Non-high school

*
Significant at the 68 percent confidence level.

*k
Significant at the 90 percent confidence level.
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1973. The elasticity was significant for 19-21 year olds, Category I-II,
and high school graduates at the 95 percent confidence level for both
1972 and 1973.

2. When the pay variable was omitted from the model the elasticities
were all positive except the variables for 1972 17-18 year olds, 1972
Category I-III, 1972 non-high school gradautes, and 1973 non-high school
graduates did not enter the regression.

3. The elasticities were consistently less when the pay variable was
omitted.

4, The elasticities were significantly higher for 1973 than 1972
(significant at the 90 percent confidence level).

5. The elasticities were consistently higher for 19-21 year olds
than 17-18 were olds.

6. The elasticities were consistently higher for Category I-II than
Category I-III.

7. The elasticities were consistently higher for high school grad-
uates than non-high school graduates.

Military Population Ratio:

1. The elasticities were generally small and not significant for
both 1972 and 1973.

2. The elasticity was significant for 19-21 year olds in all cases.

3. There were no significant differences in elasticities between
1972 and 1973.

4. The elasticities were consistently higher for 19-21 year olds
than 17-18 year olds.

5. There was no difference in the elasticities for Category I-II
and Category I-III.

6. The elasticities were slightly higher for high school graduates
than non-high school graduates.

Comparison between 1972 and 1973. The analysis indicates a signifi-

cant upward shift in the elasticities for the high school graduate ratio
and a slight upward shift for the pay elasticities and the recruiter

elasticities from 1972 to 1973. There was a slight decline in the unem-
ployment elasticities from 1972 to 1973, and the elasticities for mili-

tary population density were unchanged.
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The upward shift in the high school ratio variable can be explained
by the drop in 1973 college enrollments and the ending of the Vietnam
War. The increase in recruiter elasticity may be attributed to the rela-
tive increase in recruiter strength to volunteers. That is, the number
of recruiters remained about the same in 1973 but the number of recruits
declined, i.e.,'if? increased and thus (3Y/8X)(§7Y) = £ increased.

The relative increase in the pay elasticities and the downward shift
in the unemployment elasticities may be attributed to the fact that unem-
ployment rates were lower in 1973 and that military pay was brought more
in line with its civilian counterpart in 1973.

DOD Total

Since DOD total is comprised of the sum of the volunteers for the
four Services, the elasticities for DOD total will be influenced by the
relative importance of each Service. For example, in 1972 about 42 per-
cent of the volunteers were for the Army, 18 percent for the Air Force,
14 percent for the Marine Corps, and 26 percent for the Navy.

Analysis of Unemployment Rates. The unemployment elasticities for

the two versions of the state model for DOD total and the accompanying
90 percent and 95 percent confidence intervals are presented in Table 30.
The following conclusions were drawn from the analysis.

1. The elasticities were positive and significant in all cases for
the 1972 model without the recruiter variable except non-high school
graduates. The non-high school graduate elasticity was .106 and not
significant.

2. Comparing the 1972 and 1973 models without the recruiter vari-
able, the elasticities were significantly higher in 1972 (significant at
the 75 percent confidence level).

3. Comparing the 1973 models with and without the recruiter vari-
able, the elasticities for the model without the recruiter variable were
slightly higher than when the recruiter variable is included. Two of the
categories (I-II and high school graduates) were significant in the model
without recruiters whereas only one category (high school graduates) was
significant in the model with the recruiter variable.

4. Overall there was no difference in elasticity between age groups.
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Table 30

DOD UNEMPLOYMENT ELASTICITIES

Volunteer Unemployment
category elasticity 90%CI1 954 CI
1972 without Recruiters
17-18 L144%% .000 to .287 .028 to .316
19-21 .143% -.027 to .313 .061 to .347
I-11 242" -.022 to .507 .075 to .559
I-I11 .182% %% .045 to .319 .017 to .347
High school . 204% %% .048 to .360 .017 to .392
Non-high school .106 -.126 to .337 .172 to .384
1973 without Recruiters
17-18 .039 -.087 to .164 .111 to .185
19-21 - - -
I-11 .160%* -.020 to .340 .056 to .376
I-111 .064 -.050 to .178 -073 to- .201
High school <141 %% .011 to .272 .015 to .298
Non-high school -.092 -.310 to .126 .354 to ;169
1973 with Recruiters
17-18 - - -
19221 = = =
I-1I .106 -.075 to .288 111 to » 324
I-111 .044 -.069 to .158 .092 to .180
High school sl 1% —.015. €o .236 .040 to .262
Non-high school -.092 -.310 to .126 .354 to .169

*

Significant at the 68 percent confidence level.
* %

Significant at the 90 percent confidence level.

%%
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5. The elasticities for Category I-II were consistently higher than
Category I-III.

6. The elasticities for high school graduates were consistently
higher than non-high school graduates.

7. The elasticity for non-high school graduates was negative in
both cases for 1973, but not significantly different from zero.

8. Overall, Category I-II and high school graduates have the highest
unemployment elasticities.

The results in the analysis for the 1972 models are consistent with
the finding of Bennett, Haber and Kinn that the omission of the recruiter
variable causes an upward bias in the unemployment elasticity. Data were
not available to test the hypothesis for 1972 but an approximation of the
elasticities for 1972 with the recruiter variable may be made by-extrapo-
lation from the average biases for 1973. By examining the two variables
(Category I-II and high school graduates) that were significant in 1973,
it can be seen that the average bias is about 27 percent. That is, the
unemployment elasticity with the recruiter variable was approximately 73
percent of the elasticity without the recruiter variable.

Applying this percentage to the 1972 unemployment elasticities with-

out the recruiter variable gives the following projections:

Volunteer category Projected elasticity for 1972
17-18 .105
19-21 .104
I-TI 177
L=1]9 .133
High school .149
Non-high school .077

While it is not possible to make specific assertions regarding the sig-
nificance of these projections, it can be concluded that the overall
unemployment elasticity for DOD total in 1972 was greater than .1 and
less than .2.

Analysis of Recruiter Elasticities. Reliable recruiter data were

not available on a cross-sectional basis by state for DOD total for 1972
and, therefore, only the 1973 model could be run. The recruiter elastici-

ties for the 1973 DOD total model and the accompanying 90 percent and 95
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percent confidence intervals are presented in Table 3]1. The following
conclusions were drawn from the analysis.

1. The recruiter elasticities were positive for all cases except
non-high school graduates. Non-high school graduates did not enter the
regression.

2. The elasticities for 17-18 year olds and Category I-III were
significant at the 90 percent confidence level, and they were significant
at the 95 percent confidence level for Category I-II and high school
graduates. The elasticity for 19-21 year olds was not significant.

3. The elasticity was higher for 17-18 year olds than 19-21 year
olds.

4. The elasticity was higher for Category I-II than Category I-III.

5. The elasticity was higher for high school graduates than non-
high school graduates.

Excluding the non-high school graduate category, the overall re-
cruiter elasticity for 1973 for DOD total was .342. The elasticities
ranged from .140 for 19-21 year olds to .557 for Category I-II. The non-
significance for the non-high school graduate variable can be explained
by the fact that negative elasticities were obtained for this category for
both the Army and the Navy, and together these Services accounted for 69
percent of the total non-high school graduates in 1973. The same argu-
ment applies to the low value observed for the 19-21 year olds in that
the Army and Navy accounted for 64 percent of the volunteers in this
category.

If it can be assumed that DOD recruiter policy is manifested through
the recruiters in the field, then the interpretation of the recruiter
elasticities is that the policy to upgrade the quality of the Services
by recruiting high school graduates and the higher mental categories was
effective for 1973 in terms of recruiter emphasis. Also, it appears that
there was an emphasis during this time to recruit from the lower age
group rather than the higher age group.

Other Variables in the Regression Model. The other variables in-

cluded in both the models with and without the recruiter variable were the
ratio of military pay to civilian pay, the ratio of male high school grad-

uates to male college enrollments, and the ratio of military population
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Table 31

DOD RECRUITER ELASTICITIES
Volunteer Recruiter
Category elasticity 907 CI =28

1973 with Recruiters
17-18 . 335%% .056 to .756 -.014 to .826
19-21 . 140 -.217 to .498 -.289 to .569
I-11 .557%%% .140 to .974 .057 to 1.057

*k

I-11I .265 .004 to .527 -.048 to .579
High school 41 3%%% .125 to .700 .068 to .758

Non-high school

*k
Significant at the 90 percent confidence level.

k%
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to civilian population. The results are summarized in Tables 10 and 11.
The following observations are made for the other variables.

Relative Pay:

1. In the model without the recruiter variable, the elasticities
were mixed for 1972. The pay variable did not enter the regression for
17-18 year olds and Category I-III. The elasticity for 19-21 year olds
was positive and significant at the 90 percent confidence level. The
elasticities for high school graduates and non-high school graduates were
positive but not significant. The elasticity for Category I-1II was nega-
tive and significant at the 90 percent confidence level.

2. In the model without the recruiter, the elasticities were sig-
nificantly higher for 1973 than 1972 (significant at the 90 percent con-
fidence level). All elasticities were positive and significant for 1973
except the non-high school graduate variable did not enter the regression.
The elasticity for non-high school graduates was significant at the 95
percent confidence level (.618).

3. In the 1973 model with recruiters, all elasticities were positive
and significant for 1973 except the non-high school graduate variable did
not enter the regression. The elasticity for non-high school graduates
was significant at the 95 percent confidence level (.618).

4. The elasticities for the 1973 model without recruiters were con-
sistently higher than the 1973 model with recruiters, i.e., the presence
of the recruiter variable tends to lower the pay elasticity.

5. The elasticities for 19-21 year olds were consistently higher
than for 17-18 year olds.

6. The elasticities for Category I-III were consistently higher
than for Category I-II.

7. The elasticities for non-high school graduates were consistently
higher than for high school graduates.

High School to College Ratio:

1. When the recruiter variable was excluded from the model, all
the elasticities were positive except for non-high school graduates for
1972 and 1973. The variable for non-high school graduates did not enter

the regression in either year.
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2. Three of the elasticities were significant in 1972. High school
graduates were significant at the 95 percent confidence level, and 19-21
year olds and Category I-II were significant at the 68 percent level.

3. 1In 1973, the variables for high school graduates, 17-18 year olds,
and Category I-III were significant at the 95 percent confidence level.
Category I-II was significant at the 90 percent confidence level and 19-
21 year olds were significant at the 68 percent confidence level.

4. The elasticities were significantly higher in 1973 than 1972
(significant at the 87 percent confidence level).

5. In the 1973 model with the recruiter variable, all the elastic-
ities were significant except non-high school graduates which did not
enter the regression.

6. In the model with the recruiter variable, the elasticity was
higher for 17-18 year olds than 19-21 year olds. The opposite was true
for the model without the recruiter variable.

7. The elasticities were consistently higher for Category I-II than
Category I-III.

8. The elasticities were consistently higher for high school grad-
uates than non-high school graduates. The variable for non-high school
graduates did not enter any of the regressions.

Military Population Ratio:

1. When the recruiter variable was excluded from the model, all the
elasticities were positive except 1973 Category I-II which did not enter
the regression. Three out of six of the elasticities were significant
for 1972 and five out of six of the elasticities were significant in
1973.

2. The elasticities for 1973 were only slightly higher than for
1972.

3. When the recruiter variable was included in the 1973 model, the
elasticities were unchanged.

4. The elasticities for 19-21 year olds were consistently higher
than for 17-18 year olds.

5. The elasticities were consistently higher for Category I-III
than for Category I-II.

6. The elasticities were consistently higher for non-high school
graduates than for high school graduates.
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Comparison between 1972 and 1973. The analysis indicates a signifi-

cant upward shift from 1972 to 1973 for the elasticities for pay and the
high school graduate ratio. There was only a slight upward shift in the
elasticity for the military population density variable, and there was a
significant downward shift in the unemployment elasticities. Reliable

recruiter data were not available for DOD total for 1972 and, therefore,
it was not possible to compare recruiter elasticities for the two years.

As in the case of the Army and the Navy, the observed upward shift
in the elasticity of the pay variable and the downward shift in elasticity
of the unemployment variable may be explained in part by the decrease in
unemployment from 1972 to 1973 and the relative increase in military pay
from 1972 to 1973.

The upward shift in the elasticity of the high school graduate ratio
was consistent for each Service and DOD total and can be explained by the
decrease in college enrollments in 1973 and the end of the direct American
involvement in the Vietnam War. The small upward shift in the elasticity
of the military population density variable was not significant, but the
tendency for the elasticity to increase may be attributed in part to an

improvement in the public's attitude toward the volunteer Service concept.

ANALYSIS OF FINDINGS - COMPARISON OF SERVICES

The analysis and findings of the regression models for each Service
and DOD total were discussed in the previous section. The objectives of
this section are threefold:

1. To make comparisons of the elasticities among the Services and
DOD total.

2. To assess the relative importance of the variables for pay,
unemployment rates, male high school graduates to maie college enroll-
ments, military population density, and recruiter strength across all
Services and DOD total.

3. To determine whether shifts in elasticities across all Services
and DOD total have occurred from 1972 to 1973.

This section is divided into four subsections:

1. Comparison of unemployment elasticities

2. Comparison of recruiter elasticities
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3. Comparison of other elasticities

4. Summary of elasticity comparisons

In comparing the elasticities, only the results of the state models
are used. The RMS models are not used because the data are not directly
comparable and any observed differences in elasticities may be the result
of differences in geographic boundaries rather than real differences.

Comparison of Unemployment Elasticities

Table 32 summarizes the unemployment elasticities for all Services
and DOD total for 1972 and 1973. The results for 1972 Army and 1972 DOD
are based on the regression runs without the recruiter variable in the
model. It was noted in the previous section that the omission of the
recruiter variable created only a slight upward bias in the unemployment
elasticities, and the values given in Table 32 for these cases may be
accepted as representative of the upper range of the true elasticities.

The average elasticities for the six volunteer categories are given
for each Service and the change in the average elasticity from 1972 to
1973 is given at the bottom of the table. The average elasticity for
DOD total was .170 for 1972. For 1972, the highest elasticity was for
the Army (.226) and the lowest elasticity was for the Air Force (-.069).
The average elasticities for the Marine Corps and the Navy were .036 and
.083, respectively. Overall the unemployment elasticities were not sig-
nificantly different from zero for the Air Force, Marine Corps, and the
Navy. Unemployment was significant for the Army during 1972.

In order to provide a crude consistency check between DOD total and
the Service components, a weighted elasticity was calculated using the
percentage of volunteers for each Service.* The weighted elasticity was
calculated to be .107 which is about one-third less than the projected
.170 for DOD total. Part of this discrepancy may be explained by the
categories for the Air Force and the Marine Corps which did not enter

the regressions and were recorded in the average as zero elasticities.

*

The percent of volunteers going into each Service for 1972 is as
follows: Army, 41.6 percent; Air Force, 18.5 percent; Marine Corps,
14.5 percent; Navy, 25.4 percent.

weighted elasticity = .226(.416) - .069(.185) + .036(.145) + .083(.254)
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Table 32
UNEMPLOYMENT ELASTICITIES

Volunteer Air Marine
category Army Force Corps Navy DOD
1972
%% * *%
17-18 .232 -.116 - .094 144
* *
19-21 .098 - .101 .167 .143
* k% *
I-11 .340 - - - <242
Kk K *kk
I-111 .255 -.047 - .085 .182
*% * Kk K
High school .230 - <113 .152 .204
Non-high * »
school .198 -.249 - - .106
Total 1.353 -.412 .214 .498 1.021
Average .226 -.069 .036 .083 170
1973
17-18 « 102 - -.098 - -
Kk *
19-21 -.075 .245 - Sl -
*
I-11 .074 .239 -.179 .118 .106
*%
I-111 .078 . 146 -.081 - .044
* % *% *
High school - BT -.075 .230 111
Non-high "k
school 5 -.074 -.056 -.432 -.092
Total S lTA) .727 -.489 .031 .169
Average .030 s LZalk -.082 .005 .028
Change in
average from
1972 -.196 +.190 -.118 -.078 -.142

%
Significant at the 68 percent confidence level.

* %
Significant at the 90 percent confidence level.

* %k
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Also, part of this difference is probably due to the omission of the
recruiter variable from the 1972 Army and DOD total models.

The data were consistent for all Services for the 1973 models and
more reliable comparisons among Services can be made. For 1973, the
average elasticity for DOD total was -.142. The highest average elas-
ticity was for the Air Force (.190) and strangely the lowest average
elasticity was for the Army (-.196). The Marine Corps and Navy both had
negative elasticities of -.118 and -.078, respectively. Overall the
elasticities were significant for the Air Force but not significant for
the other Services.

Also, a weighted elasticity based on percentage of total volunteers
was calculated for each Service. The weighted elasticity was calculated
to be .028. which is exactly equal to the elasticity given for DOD total.

In examining the trend in the unemployment elasticities from 1972
to 1973 (see the bottom of Table 32), the average elasticities declined
for the Army, Marine Corps, Navy and DOD total, whereas the average elas-
ticity increased for the Air Force.

Statistical tests of significance were made comparing the unem-
ployment elasticities for all the Services to determine if significant
differences existed between the volunteer categories by age, mental cate-
gory, and education. The results are given in Table 33. It was found
that there was no difference between age groups, the elasticity for Cate-
gory I-II was higher than Category I-III, and the elasticity for high

school graduates was higher than non-high school graduates.

Table 33

TESTS OF SIGNIFICANCE - UNEMPLOYMENT ELASTICITIES
AGE, MENTAL CATEGORY AND EDUCATION

Comparison Results

1. HO: 17-18 > 19-21 No significant difference

2 HO: I=-IT > I-I1I Significant at 80 percent confidence
3r H: HS > NHS Significant at 90 percent confidence
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Comparison of Recruiter Elasticities

Table 34 summarizes the recruiter elasticities for all Services and
DOD total for 1972 and 1973. Reliable data were not available for the
Army and DOD total for 1972 and, therefore, only limited comparisons can
be made for 1972. Data were available for 1973 for the Army and DOD total,
but as indicated in the previous section, the reliability of the Army re-
cruiter data is questionable because of the conversion algorithm that
was used.

For 1972, the highest average elasticity recorded was for the Air
Force with .828, the next highest was for the Navy with .549, and the
Marine Corps had the lowest with .299. While it would not be a valid
comparison, it should be noted that for the 1972 Army RMS model, the
average recruiter elasticity was .971. If this estimate is accepted, a
weighted elasticity can be constructed for DOD total. The weighted
elasticity for DOD total is calculated as .739.

Recruiting data were available for the Army for 1973 and results
are given in Table 34 for all Services and DOD total. The average re-
cruiter elasticity for 1973 for DOD total was .285. The highest average
elasticity was for the Air Force (.757) and the lowest average elasticity
was for the Army (.007). The Navy had an average elasticity of .418 and
the Marine Corps had an average elasticity of .232. The weighted elas-
ticity for the four Services is:

.007(.418) + .757(.215) + .232(.142) + .418(.225) = .293
This compares favorably with the estimated .285 for DOD total.

In examining the trend in recruiter elasticities from 1972 to 1973
for the Air Force, Marine Corps and Navy, the average elasticities de-
clined in each case. The decline was about 8 percent for the Air Force
and 22 percent for the Navy and Marine Corps. If the 1972 Army RMS model
elasticities are compared with the 1973 Army state model elasticities,
an unusually large decline is noted. Most of the difference is probably
due to the differences in the data rather than the elasticity shift from
1972 to 1973. If a 25 percent shift is accepted as realistic, then
estimates can be made for either 1972 or 1973 based on the acceptance of
the state model or the RMS. For example, forecasting 1973 on the basis
of the 1972 RMS model would be:
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Table 34
RECRUITER ELASTICITIES

Volunteer Air Marine
category Army Force Corps Navy DOD
1972
* k% Kk k %k k
17-18 N . 899 .388 Ty N
Kk k * KKk
19-21 N . 885 .200 .530 N
*k * *kk
I-11 N 404 .288 1.182 N
K%k *kk Kk
I-I11 N .825 +305 .673 N
Kk * *kk
High school N .841 .178 .753 N
Non-high *kk Kk %
school N 1.115 .438 -.213 N
Total N 4.969 1.797 3.297 N
Average N .828 .299 . 549 N
1973
Kk ok Kk %k %k % *k
17-18 - .901 .275 « 361 =385
Kk k %k % * Kk
19-21 -.294 . 606 .226 458 .140
* %k * k% * KKk * Kk
I-1I 9553 492 .115 .866 =951
¥k *kk * kK %k
I-II1 - .750 .259 .404 .265
* %%k Kk Kk *k* *kk
High school .283 .686 .265 .635 413
Non-high * *k ¥k *kk *
school -.502 1.106 .254 -.215 -
Total 042 4,541 1.394 2.509 « 7,
Average .007 W) .232 .418 .285
Change in
average from
1972 - -.071 -.067 -.131 -

#
Significant at the 68 percent

confidence level.

*%
Significant at the 90 percent confidence level.

*kk
Significant at the 95 percent confidence level.
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(.971)(.80) = .776

If 1972 is forecasted on the basis of the 1973 state model, the result
would be

(.007)(1.25) = .009

Clearly, there is a discrepancy between the two models which cannot be
reconciled on the hypothesis that a large shift occurred in the recruiter
elasticities between the two years. The implication of the state model
is that the Army's recruiting program is ineffective, whereas the implica-
tion of the RMS model is that the Army's recruiting program is highly
effective. The higher degree of reliability for the data for the RMS
model would tend to support the latter conclusion rather than the former.
Statistical tests of significance were made comparing the recruiter
elasticities for all Services to determine if significant differences
existed between the volunteer categories by age, mental category and

education. The results are given in Table 35.

Table 35

TESTS OF SIGNIFICANCE - RECRUITER ELASTICITIES
AGE, MENTAL CATEGORY, AND EDUCATION

Comparison Results

1. Ho 17-18 > 19-21 Significant at 95 percent confidence
218 HO: I-11 > I-I1I Significant at 70 percent confidence
3. Ho HS > NHS Significant at 70 percent confidence

There was a significant difference in all three cases, but the level of
significance was only 70 percent for mental category and education, whereas

it was 95 percent for age.

Comparison of Other Elasticities

Table 36 summarizes the military pay elasticities, Table 37 summa-
rizes the male high school graduate to male college enrollment ratio
elasticities, and Table 38 summarizes the military population density
elasticities. A comparison of the elasticities in each of the tables

yields the following conclusions:
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Table 36

MILITARY PAY ELASTICITIES

Volunteer Air Marine
category Army Force Corps Navy DOD
1972
*
17-18 .273 - -.378 -.460 -
*kk * *k
19-21 .782 - .195 -.380 .397
* * kK * * %
I-II -.364 -.490 -1.135 -1.564 -.642
*
I-111 .205 - -.356" -.856 -
*kk
High school .604 - - -.864 .120
Non-high * * -
school .386 - -.282 . 365 .167
Total 1.886 -.490 -1.956 -3.759 .042
Average .314 -.082 -.326 -.626 .007
1973
*kk *kk *
17-18 .770 - -.510 -.118 .194
kkk * * Kk
19-21 1.178 . 405 -.184 - .560
*kk * *
I-11 - -.330 -.854 -.521 -.297
* kK * kK *
I-11I .679 .192 -.511 -.107 .216
kk*k * *
High school .652 .231 -.309 -.192 .228
Non-high k% * * kK
school 1.185 - -.483 o 25K .618
Total 4.464 .498 -2.851 -.579 1.519
Average 744 .083 -.475 -.096 a5
Change in
average from
1972 +.430 +.165 -.149 +.530 +.246

*
Significant at the
* %
Significant at the 90 percent confidence level.

Kk
Significant at the 95 percent confidence level.
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HIGH SCHOOL/COLLEGE ELASTICITIES

Table 37

Volunteer Air Marine
category Army Force Corps Navy DOD
1972
* 5
17-18 .182 .179 - =132 .079
* Kok *kk %
19-21 .205 . 342 - .320 . 149
* * Kk ok *
I-1I .282 .161 . 364 .487 .236
* * % *
I-III 7S .216 .090 .228 .091
Kk Kk *kk *k Kk
High school .410 .326 .103 :97:2 .241
Non-high
school - - - ~.172 -
Total 1.252 1.224 5 7 1.347 . 796
Average .209 .204 .093 224 .133
1973
Kok *kk * * *kk
17-18 1425 .367 .188 <199 =305
* Kk * *
19-21 .237 w7, .179 .186 .218
*kk * %k *k %k Kk Kk k
I-1I .450 oI 1356 437 .401
*kk *kk * * *k k
I-ITI .373 .344 234 .212 .287
*kk %k *kk Kk
High school .496 448 .156 .331 2397
Non-high s
school .161 = .218 ~.177 -
Total 2.142 1.867 oS8l 1.188 1.608
Average 57 .311 5 OV .198 .268
Change in
average from
1972 +.148 +.107 +.129 ~.026 +.135

*
Significant at the 68 percent confidence level.

*k
Significant at the 90 percent confidence level.

k%
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Table 38

MILITARY POPULATION DENSITY ELASTICITIES

Volunteer Air Marine
category Army Force Corps Navy DOD
1972
* *kk *kk
17-18 .073 -.130 .038 - .028
* % % * i *R kkk
19-21 e 1 -.077 .135 .103 Ll k1!
* *k *
I-1I .091 -.120 .084 .044 .034
*k % *kk *
I-111 .108 -.112 .037 .040 .044
* k%

High school .078 -.122 .038 -.447 .034
Non-high *kk *% * *k
school .149 - .097 .075 .101
Total .682 -.561 .429 -.185 .352
Average .114 ~-.094 .072 -.031 .059
1973

* k% * *
17-18 =122 -.031 .046 .029 .040
*kk ** Kk k * * k%
19-21 .261 .086 .197 .049 .163
*
I-11 .108" -.052 .026 - -
k&% X% *kk
I-III .176 - .074 - .076
*kk *
High school Tlig2 - 2052 - .046
Non-high *kk kkk *kk *kk
school . 250 SIALEL: .113 -.055 .150
Total 1.039 .114 .508 .023 .475
Average NS .019 .085 .004 .079
Change in
average from
1972 +.059 SIS +.013 +.035 +.020

x

Significant at
* %

Significant at
Kk k

Significant at
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Military Pay:

1. The average elasticities were highest for the Army for both 1972
and 1973 (.314 and .744).

2. The average elasticities for the Air Force were not significantly
different from zero in both years (-.082 and .083).

3. The average elasticities for the Navy were negative in both years
(-.626 and -.096), but the average elasticity was not significantly dif-
ferent from zero for 1973.

4. The average elasticities for the Marine Corps were negative in
both years (-.326 and -.475).

5. The average elasticities for DOD total were positive for both
years (.007 and .253), but the average for 1972 was not significantly
different from zero.

6. There was an upward shift in the elasticities from 1972 to 1973
for all Services except the Marine Corps which experienced a downward
shift.

7. If the pay variable is really a measure of geographic location
instead of relative pay, then the Army has a high negative correlation
with areas where civilian income is low, e.g., the Southeast, and the
Navy has a high positive correlation with areas where civilian income is
high, e.g., the Midwest.

High School to College Ratio:

1. The average elasticities were positive in all cases for 1972 and
19 73%

2. The average elasticities were significant and approximately the
same for the Army, Air Force and Navy for 1972 (.209, .204, and .224,
respectively). The average elasticity for the Marine Corps for 1972 was
not significantly different from zero (.093), and the average elasticity
for DOD total was .133.

3. The average elasticities were significant for all Services for
1973. The Army, Air Force and Marine Corps experienced substantial in-
creases in elasticity, and the Navy had a decrease in average elasticity.
The average elasticity for DOD total increased from .133 to .268.

4, The decrease in college enrollments for 1973 appears to have

helped all the Services except the Navy.
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5. As expected, the elasticities for non-high school graduates were
not significant. In most cases, the non-high school graduate variable
did not enter the regression and in one case (1973 Marine Corps), the
variable was significant at the 68 percent level.

Military Population Density:

1. The average elasticities for the Army and the Marine Corps were
significant and positive for 1972 (.114 and .072).

2. The average elasticity for the Air Force for 1972 was significant
and negative (-.094).

3. The average elasticity for the Navy for 1972 was not significant
and negative (-.031).

4. The average elasticity for DOD total for 1972 was .059.

5. The average elasticities for all Services were positive for 1973.
Upward shifts occurred in all cases.

6. The impact of high concentrations of military population is
greatest for the Army and Marine Corps. The average elasticity was least
significant for the Air Force for 1972, but this position was taken by
the Navy in 1973.

Summary of Elasticity Comparisons

The average elasticities for each of the Services and DOD total for
the five variables included in the regression models for 1972 and 1973
are consolidated in Table 39. Table 40 summarizes the shifts in the
average elasticities from 1972 to 1973. For 1972, all five variables
were positively related to Army volunteers; unemployment, pay and mili-
tary population were negatively related to Air Force volunteers; pay was
negatively related to Marine Corps volunteers; and pay and military popu-
lation were negatively related to Navy volunteers. For DOD total, all
five variables were positively related to volunteers.

For 1973, all five variables were positively related to Army and
Air Force volunteers; unemployment and pay were negatively related to
Marine Corps volunteers; and pay was negatively related to Navy volunteers.
For DOD total, all five variables were positively related to volunteers.

In both years, the recruiter variable had the highest elasticity and
was significant for the greatest number of cases. Unemployment was the

second highest in 1972 but dropped to the least important in 1973. The
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Table 39
AVERAGE ELASTICITIES

Air Marine
Variable Army Force Corps Navy DOD
1972
Unemployment .226 -.069 .036 .083 .170
Relative pay .314 -.082 -.326 -.626 .007
High school/college .209 .204 .093 .224 .133
Military population .114 -.094 072 -.031 .059
Recruiter N .828 : 299 .549 N
1973
Unemployment .030 JL21: -.082 .005 .028
Relative pay . 744 .083 -.475 -.096 .253
High school/college «357 2311 .222 .198 .268
Military population .173 .019 .085 .004 .079
Recruiter .007 .757 .232 .418 .285
Table 40
SHIFT IN ELASTICITIES FROM 1972 TO 1973
Air Marine
Variable Army Force Corps Navy DOD
Unemployment -.196 +.190 -.118 -.078 -.142
Relative pay +.430 +.165 -.149 +.530 +.246
High school/college +.148 +.107 Leli28) -.026 =935
Military population +.059 eI +4018 +x035 +.020
Recruiter N -.071 -.067 -.131 N
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average change in unemployment elasticity was -.142 for DOD total. Rela-
tive pay was the least important variable for 1972 but it was the third
most important variable in 1973. The average change in the pay elasticity
was +.246 for DOD total. The high school graduate to college enrollment
variable was the third most important in 1972 but increased to second in
1973. The average elasticity for this variable increased by .135 for DOD
total. The military population density variable was the least important
in 1972 but was second to last for 1973. The average elasticity for this
variable increased by .020 for DOD total. While it was not possible to
obtain a reliable estimate for the change in average recruiter elasticity
between the two years, the estimates for the Air Force, Marine Corps, and
Navy indicate that overall there was a slight decline in the average re-
cruiter elasticity from 1972 to 1973.

ANALYSIS OF BLACK VOLUNTEERS

The state model with variables for unemployment, military pay, male
high school graduates to male college enrollments, military population
density and recruiter strength was used to analyze black volunteer enlist-
ments for 1973. Adequate unemployment data for 1972 were not available
and, therefore, the analysis covered only 1973. Volunteer data for all
four Services and DOD total were obtained from the GRC data base. Unem-
ployment data for blacks were obtained from the Bureau of Labor Statistics
for 13 states for 1973. The BLS cautioned that the sample sizes used to
calculate black unemployment rates were small and that large sample
variances existed, thereby producing a low reliability factor. The BLS
consented to allow GRC to use the black unemployment data for regression
analysis, but since the data have not been officially published and also
due to the low reliability it was requested that the actual figures not
be revealed. The data used for relative pay, male high school graduates
to male college enrollments, military population density and recruiter
strength are the same used for analysis of total volunteers.

Since the data were limited, it was felt that it would not be cost
effective to make regressions for all volunteer categories for each
Service. Instead, regressions were made for two volunteer categories,

high school graduates and non-high school graduates.
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Table 12 summarizes the results of the regression runs for black
volunteers, and Table 41 consolidates the elasticities for each Service
and DOD total by variable type. In the ensuing subsections the elas-
ticity of each variable with respect to each Service and DOD total is
discussed, and finally a comparison of the elasticities for black vol-
unteers is made with those for total volunteers.

Unemployment Elasticities

The unemployment variable did not enter the regressions for either
high school graduates or non-high school graduates for any of the Services
or DOD total. While the implication of the observed results is that
unemployment rates do not have an effect on black volunteers for any of
the Services, it appears logical to conclude that the unreliability of the
black unemployment data was a major factor in producing a non-significant
result. Consequently, it is not possible to make direct assertions re-
garding the impact of unemployment rates on black volunteers for any of
the Services.

Recruiter Elasticities

The recruiter elasticity was positive for high school graduates in
all cases except the Navy where the variable did not enter the regression.
The recruiter elasticity for high school graduates was high for the Army
(1.676), Marine Corps (.682) and DOD total (1.053), but due to large
sampling variances none of these elasticities were significant at the
68 percent confidence level. The elasticity for the Air Force (.729)
was significant at the 68 percent confidence level.

For non-high school graduates, the variable did not enter the regres-
sion for the Army, Air Force, Navy and DOD total. The recruiter elasticity
for the Marine Corps (1.555) was positive and significant at the 95 per-
cent confidence level.

In comparing the recruiter elasticities of high school graduates
with non-high school graduates, the elasticity was higher for high school
graduates than non-high school graduates for the Army, Air Force and DOD
total. The elasticity was higher for non-high school gradautes for the
Marine Corps, and there was no observed difference for the Navy. Overall,
black volunteers were most responsive to the recruiting efforts of the
Marine Corps, and the recruiting efforts of the Navy had no impact on black
volunteers.
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Table 41

ELASTICITIES FOR BLACK VOLUNTEERS

Variable and Air Marine
volunteer category Army Force Corps Navy DOD
Unemployment
High school graduates - = = = =
Non-high school graduates - - - - -
Relative pay
*k * * *
High school graduates 3.434 1.524 1.672 - 2.032
Non-high school graduates 1.359 - .897 - 8T 07
High school/college
* *
High school graduates .922 . 485 .478 .353 .632
* * * *
Non-high school graduates . 746 - 1.118 .669 .598
Military population
* *kk #
High school graduates .201 .232 .188 .301 <244
* *
Non-high school graduates .312 .321 - 126 .164
Recruiters/QMA
*
High school graduates 1.676 .729 .682 - R058
ke k
Non-high school graduates - - 1.555 - -

%
Significant at the 68 percent confidence level.

*%
Significant at the 90 percent confidence level.

*kk
Significant at the 95

percent confidence level.
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Pay Elasticities

The pay elasticities for high school graduates were positive and
significant for the Army (3.434), Air Force (1.524), Marine Corps (1.672)
and DOD total (2.032). The pay variable did not enter the regression for
the Navy. The elasticity was significant at the 90 percent confidence
level for the Army and significant at the 68 percent confidence level for
the Air Force, Marine Corps and DOD total.

The pay elasticities for non-high school graduates were positive but
not significant for the Army, Marine Corps, and DOD total. The pay vari-
able did not enter the regression for the Air Force and Navy. A compari-
son of the elasticities reveals that the elasticities for high school
graduates were consistently higher than non-high school graduates except
for the Navy where neither variable entered the regression. Overall,
black volunteers were most responsive to the pay variable for the Army,
and least responsive to this variable for the Navy.

High School to College Ratio

The elasticities for male high school graduates to male college
enrollments were positive for high school graduates for all Services and
DOD total. However, this variable was significant in only two cases,
the Army (68 percent level) and DOD total (68 percent level).

The elasticities for non-high school graduates were positive and
significant (68 percent level) for all cases except the Air Force where
the variable did not enter the regression. A comparison reveals that the
elasticity was higher for high school graduates for the Army and Air Force,
and higher for non-high school graduates for the Marine Corps and Navy.
The elasticity is only slightly higher for high school graduates for DOD
total. Overall, black volunteers were most responsive to the high school
to college ratio for the Army, and least responsive to this variable for
the Air Force.

Military Population Density

The elasticities for military population density for high school
graduates were positive for all Services and DOD total. The elasticity
was significant at the 95 percent confidence level for the Navy, and
significant at the 68 percent confidence level for the Air Force and DOD
total.
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The elasticities for non-high school graduates were positive in all
cases except for the Marine Corps where the variable did not enter the
regression. The elasticities were significant at the 68 percent confi-
dence level for the Army and Air Force. A comparison reveals that the
elasticities are higher for non-high school graduates than high school
graduates for the Army and Air Force, and higher for high school graduates
for the Marine Corps, Navy, and DOD total. Overall, there was little
difference among Services in responsiveness to this variable except for
the Marine Corps which had the lowest elasticities.

Comparison of Black Volunteers with Total Volunteers

A comparison of the elasticities for black volunteers was made with
respect to the counterpart elasticities obtained for total volunteers.
Table 42 summarizes the differences between the two groups. Each dif-
ference is defined as the black elasticity minus the elasticity for total
volunteers. Dashes in the table indicate that the variable did not enter
the regression in either case.

There are 50 entries in Table 42, and of these, five are dashes,
seven are minuses, and 38 are pluses. The following conclusions may be
made on the basis of the results in the table.

1. Overall, black volunteers were more responsive to changes in
the five variables than were non-black volunteers.

2. The data are not adequate to make comparisons regarding unem-
ployment rates.

3. Black volunteers are more responsive than are non-black volun-
teers to changes in relative pay.

4. Black volunteers are more responsive than are non-black volun-
teers to changes in the ratio of male high school graduates to male
college enrollments.

5. Black volunteers are slightly more responsive than non-black
volunteers to changes in the military population density.

6. Black volunteers are more responsive than non-black volunteers
to changes in the level of recruiters.

7. If the total of differences (bottom row of Table 42) is used to
measure the relative response between black volunteers and non-black vol-
unteers, the Marine Corps and the Army have about twice the differential

in elasticity as the Air Force and Navy.
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DIFFERENCES IN ELASTICITIES BETWEEN BLACK

Table 42

VOLUNTEERS AND TOTAL VOLUNTEERS2

Variable and Air Marine
volunteer category Army Force Corps Navy DOD
Unemployment
High school graduates - -.171 +.075 -.230 -.111
Non-high school graduates - +.074 +.056 +.432 +.092
Relative pay
High school graduates +2.782 4+1.293 +1.981 +.192 +1.804
Non-high school graduates +.174 - +1.380 -.359 +.489
High school/college
High school graduates +.426 +.037 +.322 +.022 #.235
Non-high school graduates +.585 - +.900 +.846 +.598
Military population
High school graduates +.079 +.232  +.136 +.306 +.198
Non-high school graduates +.062 +.210 -.113 +.181 +.014
Recruiters/QMA
High school graduates +1.393 +.043 +.417 -.635 +.640
Non-high school graduates +.502 -1.106 +1.301 +.215 -
Total differences 6.003 3.166 6.681 3.418 4.181

3The differences are given as black

ticities.
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INTERPRETATION OF RESULTS - PROBLEMS AND PITFALLS

The elasticities obtained in this analysis must be interpreted with
caution because of the inherent uncertainties and inadequacies associated
with using the general linear regression model. 1In the first instance
the values obtained for the coefficients of multiple correlation (RZ) are
not very large, and in the second instance the sampling variances for the
regression coefficients are relatively large. While the values obtained
in this study compare favorably with those found in previous studies, the
implication is that there is a substantial amount of variation in the
dependent wariable (the rate of first-term volunteer enlistments) which
is not explained by the model.

There are a number of factors which may explain the incidence of a
low value for the coefficient of multiple correlation. Among the more
important are:

1. Significant variables have been omitted from the model.

2. Measurement errors in the data.

3. The linear models are not representative of the true relation-
ships.

It is not possible to specify on an a priori basis all the relevant
variables that affect the psychic decision making process which determines
individual preferences for enlisting in the Armed Services. However, it
is reasonable to conclude from the analyses that the five variables in-
cluded in the model are important in explaining first-term volunteer
enlistments, and while it is true that the addition of other variables
would increase the value of R2, the crucial question is whether the
regression coefficients in the current model are affected as a result of
omitting other variables.

Frequently, the omission of significant variables from the model will
produce a serial correlation in the regression residuals. The regression
estimates will be unbiased, but they will be subject to large sampling
variances and the level of confidence will be reduced for a given range
of predictionms.

The residuals in the regression models were tested for the presence
of serial correlation by calculating a Durbin-Watson d Statistic. The

results substantiate the hypothesis that there is no serial correlation
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present, and it is concluded that the omission of other variables does
not significantly alter the conclusions.

Measurement errors may be another cause of small values for the
coefficient of multiple correlation. That is, the observed values are
not representative of the true values. An examination of the data and
the sources of the data would suggest that all the data are reliable
except the data for the relative wage, Army recruiting data by state,
and black unemployment data. While the data used for military pay should
be representative, it is doubtful that the data used for the civilian
wage is representative of the real wage. This applies not only to this
study but to the previous studies as well.

The use of the average incomes for manufacturing payrolls or average
incomes for males between the ages of 17-21 for all occupations fails to
measure real income because many of these individuals have the option of
living at home with their parents. Clearly, if room and board are sup-
plied by a young male's family, his real income is higher than if he had
to pay for it.

Presumably, average incomes for manufacturing payrolls or average
incomes for males between the ages of 17-21 are correlated closely with
real income and are an acceptable measure to use in the ratio of military
income to civilian income. While the tests for serial correlation in
this study seem to indicate that the use of average incomes for males
between the ages of 17 and 21 is not a significant source of error, it
should be recognized that it may be a possible source of error in both
the pay and the unemployment elasticities.

The Army collects recruiting data on the basis of RMS and since RMS
boundaries and state boundaries overlap in almost every instance it is
difficult if not impossible to obtain an accurate estimate of the numbers
of recruiters by state. An algorithm was developed for allocating re-
cruiters to states on the basis of ZIP codes and as long as the number
of recruiters was distributed approximately proportional to the ZIP code
areas, this algorithm should provide good results.

As mentioned earlier, data for black unemployment rates are based
on small samples and the sampling variances associated with the data are

so large as to make the observed values highly questionable.
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Finally, a small value for the coefficient of multiple correlation
may be due to the fact that the linear models are not representative of
the true relationships. The importance of this implication is that the
elasticity estimates may be very good for marginal changes around the
present values, but any long-term projections beyond the range of the
sample data are subject to a high level of uncertainty.

When interpreting the elasticity estimates, it is essential that the
confidence intervals of the elasticities are given due consideration.

The elasticity estimate is the average elasticity measured at the mean
values of the data series, and the confidence interval is a measure of
how good the average elasticity will be for predicting future responses.
For example, if the average elasticity is .328 with a standard error of
.262, then a prediction can be made with 68 percent confidence that the
true elasticity is between .066 and .59. Clearly, if the confidence
interval were smaller the precision in the prediction could be increased
for a given confidence level. For example, if the standard error in the
elasticity was .1, then it could be said with 68 percent confidence that
the true elasticity is between .228 and .428.

To summarize the purpose of this subsection, it can be said that the
conclusions of the analyses must be tempered by an awareness of the limi-
tations and uncertainties associated with the analytical and statistical

techniques used.

CONCLUSIONS
The conclusions of the analyses may be summarized concisely as
follows:

Unemployment Elasticities

1. Unemployment elasticities are variable depending upon whether
unemployment rates are high or low. A significant downward shift in the
unemployment elasticities occurred from 1972 to 1973.

2. Unemployment elasticities are significant for DOD total volun-
teers when overall unemployment rates are greater than 5 percent.

3. Unemployment elasticites are not significant for DOD total vol-
unteers when labor markets are tight, i.e., when the overall unemployment

rate is 5 percent or less.
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4. The average of the unemployment elasticities for the two years
was highest for the Army [(.226 + .030)/2 = .128].

5. Unemployment elasticities are not significant for the Marine
Corps and Navy.

6. Unemployment elasticities were not significant for the Air Force
for 1972 but were significant for 1973. This may be an indication that
the Air Force was demand limited in 1972 and supply limited in 1973. 1If
this is true, then the 1973 average elasticity of .121 is the best esti-
mate of unemployment elasticity for the Air Force.

7. Unemployment elasticities are greater for Category I-II than for
Category I-III.

8. Unemployment elasticities are higher for 17-18 year olds than
19-21 year olds for the Army, but for the other Services there is no
difference.

Recruiter Elasticities

1. Recruiter elasticities are the highest and most consistent of the
five variables used in the model.

2. Due to data inadequacies, the results for the state models for
the Army and DOD total are inconclusive. However, results from the RMS
model indicate an average elasticity of .976 for the Army.

3. Based on the state models, the recruiter elasticities are greatest
for the Air Force, with an average elasticity of .792 for the two years.

4. The Marine Corps has the lowest recruiter elasticities. The
average for the two years was .266.

5. The average recruiter elasticity for the Navy was .483.

6. There was a slight downward shift in the recruiter elasticities
from 1972 to 1973.

7. Recruiter elasticities are higher for 17-18 year olds than 19-21
year olds.

8. Recruiter elasticities are higher for Category I-II than Category
I-II1 for the Army and Navy.

9. Recruiter elasticities are higher for Category I-III than Category
I-II for the Air Force and Marine Corps.
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10. Recruiter elasticities are higher for high school graduates
than non-high school graduates for the Army, Marine Corps, and Navy.
They are lower for the Air Force.

Pay Elasticities

1. The cross-sectional pay elasticity may be more a measure of
regional or state differentials than differences in real income.
2. The average pay elasticity for the Army was .529.
3. The pay elasticities for the Air Force are not significant.
4. The average pay elasticity for DOD total was .130.
5. The average pay elasticity for the Marine Corps was -.400.
6. The average pay elasticity for the Navy was -.361.
7. There was an upward shift in the pay elasticities from 1972 to
1973.
8. The pay elasticities are higher for 19-21 year olds than 17-18
year olds.
9. The pay elasticities are higher for Category I-III than Category
AL e
10. The pay elasticities are higher for non-high school graduates
than high school graduates.
High School/College Elasticities

1. The high school to college elasticities are positive and sig-
nificant.

2. The average elasticity for DOD total was .200.

3. The average elasticity for the Army was .283.

4. The average elasticity for the Air Force was .257.

5. The average elasticity for the Marine Corps was .158.

6. The average elasticity for the Navy was .211.

7. There was an upward shift in average elasticities from 1972 to
1973.

8. The average elasticities are not significantly different by age.

9. The average elasticities are higher for Category I-II than Cate-
gory I-IIT.

10. The average elasticities are higher for high school graduates

than non-high school graduates.
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Military Population Density Elasticities

1. The military population density elasticities are positive and
significant for the Army and Marine Corps.
2. The elasticities are negative and significant for the Air Force
for 1972, and not significant for 1973.
3. The elasticities are not significant for the Navy.
. The average elasticity for DOD total was .069.
. The average elasticity for the Army was .144.

4
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6. The average elasticity for the Air Force was -.038.

7. The average elasticity for the Marine Corps was .078.

8. The average elasticity for the Navy was -.014.

9. The average elasticities are higher for 19-21 year olds than
17-18 year olds.

10. The average elasticities are slightly higher for Category I-III
than Category I-II.

11. The average elasticities are higher for non-high school grad-
uates than high school graduates.

12. There was an upward shift in the elasticities from 1972 to 1973.

Policy Implications

A number of policy implications may be drawn from the above conclu-
sions. First, the unemployment elasticities indicate that it is more
difficult to recruit volunteers during upswings in the economy when
unemployment rates are declining than during downswings when unemployment
rates are rising. Since the recruiter elasticities are significant for
all Services, they can counteract adverse changes in volunteer rates
caused by unemployment changes by changing the number of recruiters in
the field. The empirical evidence indicates that the Army and Air Force
are more susceptible to changes in unemployment rates and, therefore,
their recruiting programs should pay careful attention to economic trends
in the civilian economy so that adverse moves in unemployment rates may
be anticipated.

A major objective of the Armed Services is to increase the quality
of the enlisted force. One of the primary methods of accomplishing this

objective is to increase the number of volunteers who are high school
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graduates and Category I-II. These volunteer categories have relatively
high elasticities for the high school/college variable and the military
population density variable, and if recruiting efforts are concentrated
in areas where these ratios are highest an increase in recruiter produc-

tivity may be realized.

97




Chapter 3
AIR FORCE TIME SERIES REGRESSION ANALYSIS

During the CY71 to CY73 time period, the Air Force has reached its
quota each month with a very high percentage of high school graduate en-
listments. Examination of the data for different educational and mental
category groups shows that all non-high school graduate groups and Cate-
gory IV high school graduate groups are clearly demand limited. Our
analysis, thus, is concerned mainly with measuring the effects of policies
and programs on the Category I-III high school graduate groups.

Regression runs were made using CY71 through CY73 time series of
the following groups as dependent variables.

o High school graduate volunteers of Mental Categories I, II, III,
and IV.

o High school graduate volunteers of Mental Category I-III and I-

IV groups.

The time series model is described in App C. The variables used
in this analysis are listed in Table 43 with their mean values, standard
deviations and program names. The description and actual values of the
variables are given in App D. The regression results for the groups
listed above are given in Tables 44-49. These tables give the coeffi-
cients, standard errors, F values and elasticities for each independent
variable that enters a particular regression. A more detailed interpre-~
tation of the output tables of the regressions is given in App E. Tables
44-47 give results for Category I-III and Category I-IV high school groups.
Tables 48 and 49 give the regression results for Category I, II, III and
IV high school graduate groups individually.
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Table 43
MEAN VALUES AND STANDARD DEVIATIONS OF AIR FORCE VARIABLES

Standard
Variable Symbol Delay Mean deviation
Independent Variables

Military-civilian pay ratio MILCIVPAY 1829 23
Air Force volunteer quota AFQOT-DM 5841 1449.8
Air Force recruiters RECRAF -2 1781 217.6
-1 1791 21871

0 1802 206.3

Total options OPTSTOAF -2 3.9 1.3
-1 4.0 1993

0 4.1 I8

Print media insertions AFPRTMDIA -3 15.8 14.3
-2 17.0 14.9

-1 17.8 14.7

18.2 14.4

Air Force Category IV restriction AFPLCY .46 .40

policy
High school bonus - $1500 BNS-HS 0 .53 oSl
High school bonus - $2500 BNS-INC 0 .22 )
Non-high school bonus - $1500 BNS-NHS 0 .31 47
Navy volunteer quota increase NAVQOTINC 0 =1 .32
Youth unemployment rate DUNEMPL1 -2 122332 1.5
(deseasonalized) -1 12.2 1.6
12.2 1.6
Population Variables

Category I high school graduates AF1HS - 249 67.5
Category II high school graduates AF2HS - 1744 491.0
Category III high school graduates  AF3HS - 2348 838.6
Category IV high school graduates AF4HS - 362 301.8
Category I-III high school graduates AF123HS - 4341 1351102
Category I-IV high school graduates AF1234HS - 4702 L3557
Category I-III non-high school AF123HS - 932 305.1

graduates
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Table 44

REGRESSION RESULTS FOR AIR FORCE CATEGORY I-III
HIGH SCHOOL GRADUATES WITH RECRUITERS EXCLUDED
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Table 45

REGRESSION RESULTS FOR AIR FORCE CATEGORY I-III HIGH SCHOOL
GRADUATES WITH MILITARY PAY EXCLUDED
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Table 46

REGRESSION RESULTS FOR AIR FORCE CATEGORY I-IV HIGH SCHOOL

GRADUATES WITH RECRUITERS EXCLUDED
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Table 47

REGRESSION RESULTS FOR AIR FORCE CATEGORY I-IV HIGH SCHOOL
GRADUATES WITH MILITARY PAY EXCLUDED
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Table 48

REGRESSION RESULTS FOR AIR FORCE CATEGORY I, II, III, IV
HIGH SCHOOL GRADUATES WITH RECRUTTERS EXCLUDED
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Table 49

REGRESSION RESULTS FOR AIR FORCE CATEGORY I, II, III, IV
HIGH SCHOOL GRADUATES WITH MILITARY PAY EXCLUDED
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STRATEGY OF REGRESSION RUNS

As a result of several regressions on different population groups
using only the major incentive programs, it was found that the fit to
the data was poor (R2 ~ .4). The inclusion of a variable which measured
the demand for volunteers improved the fit considerably (R2 ~ .85). This
variable was calculated by subtracting the monthly number of draft-moti-
vated enlistments entering the Air Force from the Air Force quota. This
variable thus tracks the Air Force demand for volunteer enlistments.
During periods of large draft calls, the variable is small, reflecting
the large supply of draft-motivated personnel available to the Air Force.
This variable is found to be highly correlated with Air Force volunteer
enlistment data indicating that demand rather than supply is the major
influence on Air Force volunteer enlistments. T@e quota variable appears
in all regression equations that it is allowed to enter and occurs as
the variable with greatest significance. When the quota variable is
brought into the regression equation alone, residuals are small and R2
is at least .60.

Table 50 gives the correlation matrix for the independent variables.
Military pay and recruiting are highly correlated variables and were
entered into separate sets of regression equations in order to measure
their effectiveness. Thus, for each dependent variable, two sets of
regressions were run, one including military pay and one including re-

cruiting.

AIR FORCE PROGRAM EFFECTS
Programs and policies measured in this analysis are described below.

Demand Variable (AFQOT-DM)

The regressions show that changes in high school graduate volunteer
groups are very highly dependent on changes in demand for volunteers as
measured by the variable calculated by subtracting monthly draft-motivated
enlistments from the monthly quota. In Tables 48 and49 , the F values
for this variable (with the exception of the Category IV high school
graduate group) ranges from 54 to 134, indicating strong significance.

The strong significance of this variable probably indicates that the Air
Force is demand limited even for Category I-III high school graduate vol-

unteer groups.

106




L0T

CORRELATION MATRIX FOR

Table 50

INDEPENDENT AIR FORCE VARIABLES

1 2 3 4 5 6 7 8 9 10 L

1. AFQOT-DM 1.0 -.24 -.09 -.21 .09 -.16 -.06 .19 .02 .18 .28
2. MILCIVPAY -.24 1.0 91 -.54 5t/ .58 o7/ 7 .68 .37 .41 .18
3. RECRAF =.09 .91 1.0 -.46 .67 .46 .67 ACE) .18 23 .36
4. DUNEMPL1 -.21 -.54 =-.46 1.0 .70 -.48 -.75 .92 57  -.49 .09
5. OPTSTOAF =:119 5 VAL, .67 -.70 .0 .63 .85 oAt .70 <13 .03
6. AFPRTMDIA -.16 .58 46 -.48 .63 1.0 oA -5l .39 .20 .12
7. AFPLCY -.06 .77 .67 -=.75 .85 .72 1.0 i ol .22 .04
8. BNS-HS .19 .68 65 =.92 .71 .51 .81 .0 .51 .63 +33
9. BNS-INC .02 .37 ARSI BTy .70 .39 .73 5T .0 -.36 .19
10. BNS-NHS .18 .41 .55 -=.49 413 .20 .22 63 261 1.0 +33
11. NAVQOTINC .28 .18 .36 -.09 03 =22 .04 =33 LD .53 .0




Military Pay

Among the Air Force volunteers, the increase in military pay rela-
tive to civilian wages caused an increase in Mental Category I-III high
school graduate accessions and had no significant effect on non-high
school or Category IV high school graduates. Table 51 summarizes the

elasticities for the various groups.

Table 51

MILITARY PAY ELASTICITIES FOR DIFFERENT
AIR FORCE MENTAL CATEGORY GROUPS

Category Category Category Category Category Category

1 HS I1 HS III HS 1V HS I-III HS I-III NHS
Lower

estimate .83, 12  .63%t.09 .12%.20 0 .63t.10 0
Upper

estimate 1.0t.13  .76%¥.13  .59t.13 0 .42% 16 0
Best

estimate 91,13 .e9t.11  .35%t.25 0 .53%.13 0

Pay elasticities for Category I high school graduates are signifi-
cantly higher than the elasticities for Category II and III high school
graduates. The lower elasticities and significance for the Category III
groups reflect that this group was probably demand limited during this
time period.

In making a best estimate of pay elasticities, the main factor to
be kept in mind is that a pay elasticity is specific to a given model
and can only be used in the context of that model. Also, any given model
contains assumptions which are part of the pay elasticity measurements.
Measurements given in Tables 44-49 give several different pay elasticity
measurements using different variable combinations. For instance, from
Table 44 the first column gives a pay elasticity of .623. This linear
model assumes that pay was the only significant incentive variable.
Columns 2 and 3 attribute separate independent linear effects to other
variables such as unemployment, options and print media. Each of these
models also assumes no independent effect due to additional recruiting

since that variable cannot be entered due to its high correlation with
pay.
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The best estimates given in Table 51 are simply derived from averag-
ing the high and low estimates from the regressions. The errors are taken
either from an average of the standard error of the measurements or are
enlarged to include the range between the higher and lower estimates.

The error, thus, cannot be interpreted in a statistical sense, but ac-
tually convey more information than an ordinary statistical error. The
errors cover not only the statistical uncertainty from a single model

but the range of sensitivity of the elasticity to different models. This
source of uncertainty is often the dominant one and often is not included
in policy decisions.

Air Force Recruiting

The response to recruiting by Mental Category I, II and III high
school graduates is quite large, with elasticities ranging from .87 to
1.29. Recruiting has had no significant effect on Category IV high school
graduates or Category I-III non-high school graduates. Table 52 summarizes
the range of recruiting elasticities and standard errors measured for the

different Air Force groups from Tables 44-49.

Table 52

RECRUITING ELASTICITIES FOR DIFFERENT
AIR FORCE MENTAL CATEGORY GROUPS

Category Category Category Category Category Category

1 HS II HS III HS IVHS I-III HS I-III NHS
Lower

estimate® 1.17t.18 .91t.13 .87t.17 0 .89%.13 0
Upper

estimate® 1.30%.30 1.06%.20 .83t.25 0 1.13%.16 0
Best

estimate? .93t .30 .74t.25 .e4t.21 0 .76 .25 0

No independent pay effect assumed.

bSee text for explanation.

The results show generally larger elasticities for the higher mental
groups indicating that the percentage increase was greater among the
larger mental groups for the Air Force. Again, the lower elasticity for
Category III high school graduates probably indicates that this group was
demand limited during part of the 3-year time period.
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The elasticities in Table 52 are derived from a model which attributes
no independent effects to the pay raise. For this reason the elasticities

represent upper limits to recruiting elasticities. 1In other words, the

model attributes all increases generally to recruiting, i.e., the same
increases would have taken place if recruiters were increased but no pay
increase was given. This is an unlikely assumption. On the other hand,
it is also unlikely that the pay raise alone without additional recruiters
would have increased the group to the same degree. The effect of recruiters
is indicated strongly by the fact that the significance as measured by the
F value is generally greater for the recruiters than for military pay vari-
ables.

To arrive at a best estimate, the average of the two estimates given
in Table 52 is used as an upper li<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>