HA0l6 639

THE GEORGE WASHINGTON UNIVERSITY
Graduate School of Arts and Sciences

P

This report was prepared under the
Navy Manpower R&D Program of the
Office of Naval Research under
Contract Number N0O0014-75-C-0610

This documen! has been approved for public
sale and release; its distribution is unlimited

e




AN APPLICATION OF DISCRIMINANT ANALYSIS
TO THE PROBLEM OF ASSIGNING VARTIABLE
REENLISTMENT BONUSES

by

Sheldon E. Haber

JAL‘(«/.‘ fﬁ) a3 Y

Serial TR-1234 .
8 September 1975

The George Washington University
Graduate School of Arts and Sciences
Econometric Research on Navy Manpower Problems

This report was prepared under the
Navy Manpower R&D Program of the
Office of Naval Research under
Contract Number N00014-75-C-0610

This document has been approved for public
sale and release; its distribution is unlimited.




NONE

Sccurity Classification
DOCUMENT CONTROL DATA-R&D
tSecurtty classilication of title, body ol abstract aod indesang aonotatian wmost be enteeed when the overall reparet §s e lassitied)
¥ OMIGINATING ACTIVIYY (Coarparate anthor) S0, HEPORT SECHUFIUITY CLAYSHL 1A ILON
THE GEORGE WASHINGTON UNIVERSITY NONE
GRADUATE SCHOOL OF ARTS AND SCIENCES 2h. Grour
ECONOMETRIC RESEARCH ON NAVY MANPOWER PROBLEMS

3 REPORT TITLE

AN APPLICATION OF DISCRIMINANT ANALYSIS TO THE PROBLEM OF
ASSIGNING VARIABLE REENLISTMENT BONUSES

4 DESCRIPTIVE NOTES (Type of report and inclusive dates)

SCIENTIFIC

S AUTHORIS) (First name, middle initial, last name)

SHELDON E. HABER

6. REPORY DATE 78. TOTAL NO OF PAGES 7b. NO. OF REFS
8 SEPTEMBER 1975 21 4
83, CONTRACT OR GRANT NO 9a. ORIGINATOR'S REPORT NUMBERI(S)
N00014-75-C-0610
b. PROJECT NO TR-1234
NR 347-024
a. 9b. OTHER REPORT NOI(S) (Any other numbers that may be assigned
this report)
d.

'O. DISTRIBUYION STATEMENT

This document has been approved for public
sale and release; its distribution is unlimited.

11 SUPPLEMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Office of Naval Research

1) ABSTRACT

In the past several years much attention has been given to the
impact of monetary incentives on enlistments and reenlistments. Rela-
tively little attention, however, has been given to policies and/or
procedures for improving the effectiveness of monetary incentives. In
this paper discriminant analysis is applied in order to determine the
criteria used by the Navy in assigning Variable Reenlistment Bonuses.

Several suggestions are offered for improving the assignment of this
monetary incentive.

FORM 1)
DD 1 NOV 551 473 S - o= NONE

S/N 0101-807-6801 Security Classiflication




NONE

Security Classification

KFEY WORDS

LINK A

LINK B

LINRK C

ROLE

ROLE

wY

HOLE

Variable Reenlistment Bonus
Measurement of Labor Shortages

Discriminant Analysis

D D 1 FNOORV“G 8

(PAGE: 2)

1473 (Back)

NONE

Security Classification




THE GEORGE WASHINGTON UNIVERSITY
Graduate School of Arts and Sciences

Econometric Research on Navy Manpower Problems

Abstract
of
Serial TR-1234
8 September 1975

AN APPLICATION OF DISCRIMINANT ANALYSIS
TO THE PROBLEM OF ASSIGNING VARIABLE
REENLISTMENT BONUSES

by

Sheldon E. Haber

In the past several years much attention has been given to the
impact of monetary incentives on enlistments and reenlistments. Rela-
tively little attention, however, has been given to policies and/or
procedures for improving the effectiveness of monetary incentives. 1In
this paper discriminant analysis is applied in order to determine the
criteria used by the Navy in assigning Variable Reenlistment Bonuses.
Several suggestions are offered for improving the assignment of this
monetary incentive.

= Bdi =




II.

TABLE OF CONTENTS

ABSTRACT ¢ « ¢ o ¢ o o ¢ o o o o o o o o o o o o o o o & o

INTRODUCTION « ¢ « o ¢ ¢ o « = o « 6 o o s ¢ o 5 s o o 0

APPLICATION OF DISCRIMINANT ANALYSIS IN IDENTIFYING
NAVY CRITERTIA FOR ASSIGNING VARIABLE REENLISTMENT BONUSES.

SUMMARY AND CONCLUDING REMARKS . . . ¢ ¢ ¢ ¢ & ¢ ¢ o o o &

REFERENCES . . . « % & & « o o 5 5 a o » o o « & 5 % o s o

- iv -

TR-1234

Page
Number

; 111

: 4

18




THE GEORGE WASHINGTON UNIVERSITY
Graduate School of Arts and Sciences

Econometric Research on Navy Manpower Problems

AN APPLICATION OF DISCRIMINANT ANALYSIS
TO THE PROBLEM OF ASSIGNING VARIABLE
REENLISTMENT BONUSES*

by
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Sheldon E. Haber

0. Introduction

In the past several years much attention has been given to the
impact of monetary incentives on enlistments and reenlistments. Rela-
tively little attention, however, has been given to policies and/or pro-
cedures for improving the effectiveness of monetary incentives. One such
incentive, for example, is the variable reenlistment bonus (VRB). As
defined in [4, p. 7514], a variable reenlistment bonus is a 'payment
awarded to enlisted members serving in a designated critical military
skill upon their first reenlistment . . . [which is] designed to provide
additional financial incentive for the retention of . . . men in shortage
skills [requiring] long and costly training.'" The same source states the
variable reenlistment bonus is to "assist in attaining and sustaining
career manning levels in critical military specialties with inadequate

first-term retention rates."

*

This report was prepared under the Navy Manpower R&D Program of
the Office of Naval Research under Contract Number N00014-75-C-0610,
Project NR 347-024,

*
Thanks are due to Henry Solomon, Charles Stewart, and Rosedith

Sitgreaves for suggestions which have led to improvement in the paper.
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The variable reenlistment bonus, which can be as large as $8,000,
is payable in yearly equal installments to individuals in specified oc-
cupations who are entitled to a first regular reenlistment bonus.l Even
though the variable reenlistment bonus constitutes a small portion of
total military pay and allowances, about $220 million in fiscal year 1973
[4, 7507-9], it is an important monetary incentive since it is one of
only a few forms of compensation which permit direct occupational wage
differentials within the military. Moreover, the VRB is likely to be-
come more important in the future as the military adapts to the all-

volunteer environment,

Although a number of important issues can be raised regarding the
variable reenlistment bonus, e.g., 1s it effective and what is the opti-
mum sum of money to be devoted to this type of monetary incentive, the
primary objective of this paper is more modest. A much simpler problem
is examined, namely, the problem of identifying the criteria used by the
Navy in assigning VRBs. In pursuing this objective, which is a prelimi-
nary step toward possible improvement in the assignment of VRBs, we also
examine the problem of measuring labor market balances among military

occupations.

The grouping of military skills in terms of their criticalness
for the purpose of assigning a variable reenlistment bonus is not an
easy task since criticalness is not a single-dimensional quality. As
indicated by the cited quote, an important criterion for determining if
a particular skill is a critical one is whether there is a shortage of
personnel in the skill. The formulation of shortage measures, however,
can be as difficult as the formulation of measures of criticalness. For
this reason, the measurement of personnel shortages is a crucial aspect

of the VRB assignment problem.

1Regular reenlistment bonuses are lump sum payments awarded to en-
listed personnel to induce them to reenlist. Unlike regular reenlistment
bonuses which may be offered at the completion of any contract term, the
VRB, which is an extra bonus, can be offered only during the first re-

enlistment.
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One measure employed in identifying military skills with a short-
age of personnel is the career manning ratio. This measure is defined by
the Department of Defense as the ratio of career personnel to programmed
requirements for personnel in rank E-5 and above. Typically, a careerist

is defined as an individual who signs a second reenlistment contract.

But in the career manning ratio measure, any individual with more than
four years of military service is denoted as a careerist. The numerator
of the career manning ratio provides a measure of the supply of career
personnel in a skill rating. The denominator, by focusing on rank E-5,
a rank generally attained by personnel with more than four years of
service but also attained by individuals with less than four years of
service, provides a measure of the demand for career personnel. A ratio
equal to or in excess of 1.0 is taken to imply a surplus of career per-
sonnel; a ratio less than 1.0 is taken to mean a shortage of career

personnel.

The emphasis given to the career manning ratio suggests that the
function of the VRB is to reduce the turnover rate in military special-
ties where the outflow of personnel is relatively high. An alternative
and more reasonable approach to remedy personnel imbalances, however,
would be to use the VRB to reduce the turnover rate in military spe-
cialties where the total supply of personnel is inadequate to meet the
overall requirement. In the latter approach, the supply of manpower is
not limited to careerists in measuring labor balances in an occupation,
but would include all personnel trained in an occupational area irre-
spective of length of service. Correspondingly, the demand for per-
sonnel would include all personnel qualified in a skill specialty. It
should be noted that as of 30 June 1971 (the date of the data used in
this study), only 205 thousand of 422 thousand men in Navy occupational
specialties were career personnel. Thus, a substantial portion of the
manpower in military specialties is omitted when the manning ratio is

restricted to career personnel.

A major conclusion of this paper is that considerable improvement
can be effected in the assignment of VRBs by modifying the manning ratio

measure to include non-career personnel. A second conclusion of the
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study is that training cost and training time are not now used in the
assignment of VRB; the use of these variables would also improve the
effectiveness of the VRB. Other findings of the study are developed in
the next section where discriminant analysis is applied in order to de-
termine the criteria used by the Navy in assigning VRBs. Summary and

concluding remarks are found in the last section.

It should be noted that the paper is directed toward substantive
problems, namely, the identification of input variables being used to
assign VRBs and input variables that could lead to improvement in the
assignment of VRBs. This problem is addressed using discriminant analy-
sis. The emphasis 1s on the application of this particular area of

statistical analysis rather than on its exposition or development.

I. Application of Discriminant Analysis in Identifying Navy Criteria
for Assigning Variable Reenlistment Bonuses

In this section discriminant analysis is employed to determine
the criteria being employed by the Navy in assigning VRBs. After estab-
lishing the utility of discriminant analysis for this purpose, it is
then applied to indicate that a different set of ratings would be as-
signed a VRB if manning ratios were computed based on all personnel

instead of career personnel.

To simplify the analysis, skill ratings are separated into two
groups depending on whether a variable reenlistment bonus was assigned
by the Navy in 1971, and it is assumed that the presence or absence of
a Navy assigned VRB is sufficient to distinguish the ratings into
critical and non-critical categories. In actual practice, four cate-
gories of VRB (one through four, the latter being the highest) are
distinguished for computing the dollar value of a VRB.2 For the present
problem, however, all ratings assigned a VRB by the Navy are grouped to-
gether and denoted as the V group. All other ratings in which the

Navy does not give a VRB are denoted as being in the NV group. Even

2The actual dollar value is calculated by multiplying the VRB

multiple (one, ... , four) by the first regular reenlistment bonus.

-k =
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with this simplification, exact replication of the Navy classification

is not to be expected using any statistical procedure.

Discriminant analysis is one of a number of procedures for classi-
fying observations (see [1] and [2]). In the context at hand, measure-
ments of variables relating to the criticalness of an occupation are used
to classify skill ratings into two categories, one containing ratings
designated by the discriminant analysis as being assigned a VRB, the
other containing ratings designated as not being assigned a VRB. In this
procedure, a linear function of the variables is employed to classify the
skill ratings. If the variables are jointly normally distributed within
each category, with the same covariance matrices, the linear discriminant

function

Z = alxl + azx2 + . 5 8 =k anxn

maximizes the difference in the mean values of the linear function for
the two categories, relative to the variations of the values of the func-
tion within the categories, hence maximizing the probability of correct

classification of a rating.

The variables included in the analysis to differentiate the skill

ratings are as follows:

X.: the career manning ratio

1
XZ: the total manning ratio
X3: training time in months
XA: training costs in hundreds of dollars
X5: the ratio of sea billets to shore billets
X_: the career reenlistment rate.

6

As mentioned in the preceding section, the first variable, the
career manning ratio, is a measure of the extent to which the supply of
and demand for career personnel is in balance. The total manning ratio,

X2 , 1s similar to Xl , but is defined as follows: The numerator is

the number of individuals in a given rating who have attained the rank

-5 -
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of E-3 or above; the denominator is the rating requirement for E-3's and
above.3 Since the numerator of this measure includes individuals with
less than four year's service, it is no longer restricted to career per-
sonnel. In addition, as can be seen, both the numerator and denominator
are measured in the same units, i.e., in terms of individuals with rank
of E-3 or above.

Training time and training cost, X3 and Xé , are supply vari-
ables which measure the value of the services rendered by a skill rating.4
Hence, the penalty associated with a given shortage in personnel may be
presumed to vary directly with training time and training cost. These
are included in the analysis because they are important considerations
in the assignment of VRBs, although as indicated below, they are given

only negligible weight in the current decision process.

In contrast to the training cost variables, the ratio of sea bil-
lets to shore billets, X5 , reflects both supply and demand. On the
one hand, sea duty is arduous and requires that individuals be separated
from their families; for these reasons, the supply of labor for sea duty
jobs may be expected to be smaller than for shore based jobs. On the
other hand, the sea/shore billet ratio can reflect demand in that the
short-run readiness of the total Navy may be reduced more by an unfilled

position at sea than at a land-based communication center or storage

facility.5

3Both the numerator and denominator exclude "strikers."

4Training cost includes basic training and school training costs.
For both, the costs taken into account are pay and allowances of students,
instructional staff, and overhead personnel; expenses of operating and
maintaining facilities and other real property; travel; and accrued leave.
These cost figures represent average cost rather than marginal cost, i.e.,

the incremental cost of training an additional person.

5In the long run, however, all things being equal, such as train-
ing cost and time, the incremental gain in output resulting from the de-
ployment of an additional person in a specialty with a shortage is likely
to be independent of the geographical location of the position being
filled.
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The sixth variable, the career reenlistment rate, is the percent-
age of eligible individuals completing two or more enlistment contracts
who reenlisted for an additional service tour.6 This variable which is
another measure of supply is utilized in place of the first-term reen-
listment rate since the latter reflects the impact of the VRB. Because
of this, use of the first-term reenlistment rate can lead to the para-
doxical conclusion that all other things being equal, the Navy assigns
VRBs to ratings with high first-term reenlistment rates.

The relationship between first-term and career reenlistment rates
is seen more clearly from Tables 1 and 2. 1In Table 1, first-term and
career reenlistment rates are shown for ratings with and without a VRB

in 1971.

Table 1

Average First-Term and Career Reenlistment Rates, 1971

Avg. Reenlistment Rate

First Term Carcer
Ratings with a VRB (V) 20.1 87.5
Ratings without a VRB (NV) 13.8 94.1
Total 17.6 90.1

It is observed that the first-term reenlistment rate of group V ratings
exceeds that of group NV ratings. In part this is due to the VRB it-
self. Additionally, many individuals extend their service period for
two or more years to be eligible for training in highly specialized
areas, e.g., nuclear technology. The extension of service for two or
more years results in these individuals being counted as if they had
reenlisted. Both of these factors raising the measured first-term re-

enlistment rate are, for the most part, absent at the career reenlistment

6Notice should be taken of the different definitions of careerists

in defining the career reenlistment rate and career manning ratio.

= 7 e
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decision point.7 It is also observed that the career reenlistment rate
of group V ratings is lower than that of group NV ratings. Thus,
the opportunity cost of continued military service for individuals in
the former group of ratings is reflected by the career reenlistment rate

rather than the first-term reenlistment rate.8

In Table 2, the simple correlation coefficients for the variables
entering the discriminant analysis are shown. As suggested by the fig-
ures in Table 1, the coefficient between the first-term and career re-
enlistment rates (FTRR and CRR) are negative and significantly different
from zero. Of interest, the coefficients between FTRR and the training
cost variables (TT and TC) are positive and significant, contrary to
expectations. Here again, the VRB is responsible for reversing the
expected relationship. In contrast, the coefficient between CRR and
the training cost variables is negative and significant, i.e., as train-
ing increases, the individual's earnings potential in the civilian sector
increases, and he is less likely to opt for a career in the military.
Two additional relationships are worth noting. First, there is a high

degree of association between training time and training cost.9 Second,

7In addition to the direct impact on first-term reenlistment rates,
the VRB may exert an indirect impact on career reenlistment rates. The
decision to accept a VRB obligates an individual to serve four additional
years of service. His decision to reenlist for a third term when he has
eight years of military service may be different than his decision to re-
enlist after four years of service were the VRB not available.

8The differential in career reenlistment rates between ratings in

groups V and NV would be more pronounced, and the assignment problem
would be more amenable to quantitative analysis, were individuals who
extended their first enlistment treated as if they had reenlisted and
were eligible for a third enlistment after completion of their extended

period of service.

9Total training cost (see [3]) ranged from $3,312 for the quarter-
master rating to $13,557 for the electronics technicians rating, but the

range in Eraining cost per year was small. Surprisingly, the training

= 8l =
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there is no association between the career manning ratio and the total
manning ratio, suggesting the substitution of less experienced personnel
for more experienced personnel in those ratings where there is a dirth

of careerists relative to requirements. This is to be expected; the
absence of such substitution would intensify the problem of meeting the
manpower needs of the Navy. But given that substitution of less skilled
for more skilled personnel is possible, the most effective way of assign-
ing VRBs would be to offer them in ratings where the supply of highly
trained personnel is small and where substitution between skill levels

is difficult.

The results of applying the linear discriminant model to the
problem of identifying the criteria used by the Navy to assign VRBs are
shown in Table 3 for 10 combinations of variables. The variables on the
left are the ones utilized in that particular application of the model.
The figures in the center of the table are F ratios. They provide a
basis for inferring the extent to which the discriminant function classi-
fies skill ratings into categories corresponding to the Navy groupings V
and NV . The probability of obtaining an F value as large as the
given one is shown at the right. When this probability is small, say,
0.05 or less, it may be concluded that the ratings, defined in terms of
the variables in the discriminant function, differ in their criticality
in the manner suggested by the Navy groupings V and NV . When the
probability of obtaining a given F value is large, larger than 0.05,
it can be concluded that the ratings, again defined in terms of the
variables in the discriminant function, are drawn from the same popula-
tion, i.e., are not distinguishable into the disparite criticality cate-
gories represented by the Navy groupings V and NV . For example, from
1 X3 ,» and
X4 are used, the probability of obtaining an F value as large as 3.08

line 2, Table 3, it is noticed that when the variables X

by chance is 0.05. This small value suggests that these three variables

costs on a per annum basis were only slightly less for stewards, $10,588,
than for aviation fire control technicians, $10,936, reflecting the im-

portance of fixed costs in the estimates.

-9 -
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Table 2

Correlation Coefficients
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CMR TMR TT TG SS CRR FTRR
1.00 0.11  -0.04 -0.11  -0.09 0.04 0.57"
1.00 -0.20  -0.22 0.08 0.23 -0.12
% * 3.3
1.00 0.85° -0.10 -0.50 0.45
* %k x %
1.00  -0.17  -0.45 0.44
1.00  -0.09 -0.15
*
1.00 -0.50
1.00

*
Coefficient of correlation significantly different from zero at 0.05
level.

kK
Coefficient of correlation significantly different from zero at 0.01

level.

CMR: Career manning ratio (Xl)
TMR: Total manning ratio (XZ)

TT: Training time (X3)

TC: Training cost (Xé)

SS: Sea/shore billet ratio (XS)
CRR: Career reenlistment rate (X6)
FTRR: First-term reenlistment rate.

- 10 -




Table 3
Discriminant Analysis Results
No. of F

Line Ratings Variables X Ratio
1 X3, XQ 2.23
2 65 Xl, X3, Xl0 3.08
3 65 Xl, X3, XA’ X5 3. 32
4 65 Xl’ X3, XA’ XS’ X 3.56
5 65 X3, XQ, XS’ X 323
6 73 Xl’ XS’ X 4.86
7 63 X2, X3, XA 1.94
8 63 X2, X3, XA’ X5 2.43
9 63 XZ’ X3, Xa, XS’ X 2.45
10 70 Xz, XS‘ X 2.65

a/ See p. 6 for definitionms.

-~ T} =
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Probability
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.05
=025
.01
.025
.005
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provide a basis for differentiating ratings into groups V and NV . Om

the basis of this result alone, one cannot say whether X1 or X3 and

X4 contribute to distinguishing between critical skill and non-critical

skill ratings. Line 1, however, indicates that Xl is the contributing

factor rather than X2 and X3 . When X3 and X4 are used to classify

the ratings, the probability of obtaining the observed F value is 0.25,
i.e., an outcome that could have resulted by chance, e.g., by using an

unbiased coin to classify the skill ratings into V and NV .

As indicated by the last column in Table 3, a closer approximation
to the Navy assignments is provided by the discriminant function when the
sea/shore ratio is included in the model (line 3). An even closer rep-
resentation of the Navy groupings V and NV 1is attained when the
career reenlistment rate is added (line 4); the F value increases to
3.56 and the probability of observing a value as large as this on the

basis of chance is reduced to .01l.

The relative weights of the assignment variables can also be in-
ferred from lines 4, 5, and 6. Comparing lines 4 and 5, both the F
ratio and the probability of obtaining the observed F ratio is seen

to diminish when the career manning ratio, Xl , is removed from the

model. Thus, Xl contributes in a positive manner to differentiating

Navy groups V and NV since its exclusion (inclusion) increases
(reduces) the likelihood that they were arrived at by chance.lo In con-

trast to line 5 where Xl is eliminated, when the training variables

X, and X are dropped (line 6), the probability of obtaining the

3 4

10Of some interest, comparison of lines 3 and 5 indicates that

groups V and NV are distinguished equally well when the career man-
ning ratio or the career reenlistment rate is omitted from the model.
As indicated by line 4, an improvement in the goodness-of-fit of the

model results when both variables are included.

- 12 -
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observed F ratio decreases to .005.ll On the basis of this small prob-
ability, it is concluded that the career manning ratio, the ratio of sea
billets to shore billets, and the career reenlistment rate are the pri-

mary variables used by the Navy in assigning VRB.

In the discussion above, it has been argued that the manning ratio
would be a more meaningful measure of labor market balances if it were
based on all personnel rather than being restricted to career personnel.

The natural question arises as to whether the replacement of X, by X

1
in lines 2-4, 6 permits a mapping of skill ratings into Navy categories

2

V and NV . As can be inferred from lines 7-10, when X2 is substi-

tuted for X1 , the differentiation of the groups is poor. For example,

when X2 . X5 . X6 are used to classify the skill ratings, the prob-

ability of obtaining the observed F value is 0.10, again an outcome
that could be due to chance. In only one instance (line 9) was the F

value low when X2 is employed. 1In this case the probability of obtain-

ing the observed F value was .05, but the fit was no better than the

poorest fit obtained when Xl was used. This result can be compared to

the case where Xl 5 X5 5 X6 are used, for which the probability of

obtaining the observed F value is very small, .005. The point to be
emphasized here is that the same basic approach leads to ratings being
grouped in a manner similar to the current Navy assignments when the
career manning ratio is used, but the correspondence is substantially

reduced when non-careerists are included in the manning ratio.

11In dropping the training variables, the differentiation of the
groups V and NV is markedly improved, once again suggesting that
training time and training cost play only a minimal role in the Navy
VRB procedure, and that the procedure could be improved by giving these

variables greater weight.

- 13 -
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II. Summary and Concluding Remarks

An increasingly important problem in implementing the all-volun-—
teer force is the development of forms of compensation which facilitate
the matching of supply and demand among military skills. One form of
compensation which falls into this category is the variable reenlistment
bonus (VRB). A non-trivial problem in managing the VRB program is deter-
mining the military skills for which this bonus is to be paid.

The objectives of the paper are twofold. The first objective 1is
to identify the variables which "explain" how the Navy assigns VRBs.
This is accomplished by using the statistical technique of discriminant
analysis. The second objective is to identify variables whose use would
improve the assignment of VRBs. 1In addition to statistical aspects of
this problem, this task poses economic questions, namely, how best to

measure labor market balances in military labor markets.

By applying discriminant analysis, it appears that the Navy VRB
assignments can be explained on the basis of three variables: the
career manning ratio, the sea/shore billet ratio, and the career re-
enlistment rate, The discriminant analysis model also indicated that
training cost variables are not adequately taken into account in the
assignment procedure., Moreover, it is noted that the manning ratio
measure of labor market balance is deficient in a number of respects
and can be improved by including non-career personnel. When the manning
ratio is defined to include non-career personnel, the ability of the dis-
criminant analysis model to explain the current Navy VRB assignments is
markedly reduced. This latter result confirms the supposition that

alternative manning ratio measures will yield different VRB assignments.

The utility of multivariate analysis in taxonomic problems has
been illustrated many times in the recent past. As indicated in the
paper, regardless of whether formal or informal models are used, careful
consideration has to be given to the choice of variables used as decision
criteria. For the VRB assignment problem, the variables of crucial im-
portance are those which measure labor market balance. As noted, the

career manning ratio, which reflects demand as well as supply, is

- %=
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deficient in terms of definitional consistency and conceptual appropri-
ateness., Additionally, because first-term reenlistment rates reflect
the presence or absence of a VRB, the career reenlistment rate provides
a preferred measure of reenlistment supply. The career reenlistment
rate, however, is not without its deficiencies and can be improved on

by including information pertaining to extensions of military service.

Although the issue of effectiveness of the VRB is not taken up
in the analysis, discussion of this point cannot be entirely ignored.
If the VRB is an ineffective means of raising the first-term reenlist-
ment rate above the level that would otherwise prevail in its absence,
the problem of VRB assignment would be an academic one. Hence, some
attempt at assessing the effectiveness of the VRB is warranted. For the
context at hand, descriptive data suffice. Such data are shown in

Table 4.

Table 4

Average First-Term and Career Reenlistment Rates,
1965 and 1971

Average Reenlistment Rate

First-Term Career
1965 1971 1965 1971
Ratings with a VRB (v) 2/ 20.5 20.5 84.4 86.5
Ratings without a VRB (NV) af 24.5 14.9 90.4 94.2
Total 21.6 18.5 86.9 89.5

a/ In both 1965 and 1971.

- 15 =
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Recognizing the limitations of a single set of dates in assessing
the effectiveness of a particular policy, figures in Table 4 are nonethe-
less of some interest. They show the first-term reenlistment rate and
career reenlistment rate for those ratings where a VRB was assigned in
both 1965 and 1971. These can be compared with similar figures for rat-
ings in which no VRB was assigned in 1965 or 1971. As can be seen from
these data, between 1965 and 1971 the first-term reenlistment rate re-
mained constant for ratings with a VRB and fell for ratings without a
VRB. In contrast, the career reenlistment rate rose for both categories
of ratings. The overall decline in the first-term reenlistment rate most
probably is due to the Vietnam War. The rise in the career reenlistment
rate is harder to explain. The explanation may be as simple as an easing
of constraints on potential careerists in order to meet strength require-
ments, or it may be due to increases in military retirement benefits and
expected post-military civilian earnings which are making career service
in the military sector more desirable. Although of interest, these

trends are beyond the scope of our discussion.

The figures in Table 4 reveal other differences which are more
pertinent to the discussion. Whereas career reenlistment rates rose less
(more) rapidly for ratings where a VRB was (was not) offered in 1965 and
1971, first-term reenlistment rates fell less (more) rapidly for ratings
where a VRB was (was not) offered at both dates. The slower rise in
career reenlistment rates in ratings where a VRB was offered, despite
the indirect effect of the VRB to raise the career reenlistment rate,
suggests that the opportunity cost of a career in these military skills,
i.e., the expected earnings in similar skills in the civilian sector,
has increased vis—-a-vis those military skills where a VRB was not offered.
On the other hand, the first-term reenlistment rate fell only slightly
for VRB ratings whereas it fell dramatically for non-VRB ratings. It
would appear that the provision of compensation differentials in the form
of VRB payments and/or the rise in such payments, due to increasing mili-

tary base pay and increases in the VRB multiple,12 has had a positive

12Between 1965 and 1971, the VRB multiple (see fn. 2, p. 4)

increased in 18 of the 26 ratings in which a VRB was offered at both

dates.
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retention influence. Although the data in Table 4 are not conclusive,
they are consistent with the hypothesis that the VRB was a factor
cushioning the potential decline in first-term reenlistment rates among
ratings in which it was offered. The findings of this paper suggest
some first steps in increasing the magnitude of the positive impact of
the VRB.
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