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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.

xix







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, <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>