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PREFACE

This report analyzes the attrition of Army Reserve and Army
National Guard enlistees who have prior military service either on
active duty or in reserve service. The analysis was conducted for the
Office of the Assistant Secretary of Defense (Reserve Affairs) by the
Defense Manpower Research Center, part of RAND's National Defense
Research Institute, an OSD-sponsored Federally Funded Research and
Development Center.

Most research on reserve manpower has focused on accession and
attrition of individuals with no prior service. Yet, prior service individ-
uals constitute a little over one-half of enlisted accessions into the
Selected Reserve. Thus, understanding the accession and attrition
behavior of prior service reservists is extremely important in develop-
ing effective reserve manpower strategies to achieve end-strength goals.
Analyzing this behavior also has important implications for the optimal
mix of prior-nonprior service personnel. Answers to this latter ques-
tion depend on hov long each type of personnel will stay in the reserve
and how each responds to incentives designed to raise accession and
retention.

This report examines the attrition behavior of prior service reserv-
ists in the Army Reserve and Army National Guard-over 60 percent
of prior service enlisted accessions are to one of these two components.
These components have also traditionally had relatively greater prob-
lems with attrition. Other papers will focus on accession of prior ser-
vice individuals to these two components and accession and attrition in
the other reserve components.

The analysis distinguishes between attrition to civilian life and
transfers to military service (either active force or a reserve com-
ponent). It looks at the factors influencing attrition, with particular
emphasis on economic factors such as reserve and civilian pay, unem-
ployment, and bonuses. The report should be useful to manpower pol-
icy planners responsible for reserve manning and for the allocation of 0
recruiting resources to improve retention. 0
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SUMMARY

Individuals with prior military experience constitute a little over
one-half of all enlisted accessions into the Selected Reserve each year.
The Army Reserve and Army National Guard enlist approximately
80,000 prior service individuals annually. Little is known, however,
about how long such reservists stay once they enlist, or the factors
influencing the separation decision. The importance of understanding
the attrition behavior of prior service individuals is emphasized by the
plans to place increased reliance on reserve units for increasingly com-
plex missions. Current manpower requests call for increases in the size
of the Selected Reserves, particularly the two Army components.

This study analyzes attrition of three fiscal year cohorts enlisting in
the Army National Guard and Army Reserve during FY80-82. We fol-
low these prior service individuals through the end of FY85. The
cohort data were provided by the Defense Manpower Data Center and
combine enlistment records, quarterly personnel records, and separa-
tion records for each enlistee in the three cohorts.

A primary objective of this research is to measure the effect of
reserve compensation and other economic factors on attrition, and to
identify high-risk individuals. The Sixth Quadrennial Review of Mili-
tary Compensation (QRMC) is directed by Congress to review compen-
sation for the Selected Reserve. Estimates of the effect of elements of
the compensation package on reservists' behavior are an essential input
for the QRMC recommendations.

The conceptual framework, borrowed from earlier work at RAND,
look at the changes that might occur during the enlistment term to
cause a decision to separate. These changes might involve changes in
the relative net rewards from military and civilian life, changes in
external circumstances, or changes in information regarding the attri-
butes of the reserve job.

We use two survival analysis techniques to study the timing of attri-
tion. The first is a descriptive technique that allows us to look at the
distribution of attrition times and also how variations in a given
characteristic affect the timing of separation. This reveals the gross
effect of that characteristic and everything else that varies with it. To
estimate the net effect of a characteristic controlling for other charac-
teristics, we fit a multivariate model.

Defining attrition first requires the definition of a policy perspective.
From the point of view of the total force, attrition to civilian life is the
central problem; transfers to other components of the military are not

V
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losses in this context because they remain productive and contributing
members of the total force. In this report, we examine attrition to
civilian life. Our definition of attrition includes all losses to the mili-
tary, including separations at the completion of the enlistment term
and at retirement as well as premature losses.

About 20 percent of prior service personnel joining the Army
Reserve will leave within the first year and half will leave within the
first two years. Attrition is lower among Guardsmen; about 40 percent
leave within the first two years. This lower attrition among Guards-
men may be at least partly explained by the difference in the demo-
graphic composition of the accession cohorts. The Guard tends to
enlist a higher proportion of older enlistees and those with more years
of prior service; both of these characteristics tend to decrease attrition.

Although we focus on attrition to civilian life, from the viewpoint ,f
the component, losses to other branches of the military rank equally
with losses to civilian life, since all such separations lower readiness
and raise the individual component's manpower requirements and
costs. Therefore, it is interesting to examine the patterns of transfers
from the two components to another reserve component or to the
active force. Of those still "in service," i.e., not lost to civilian life after
two years, 13 percent of the Army Reserve and 9 percent of Guard
enlistees will have transferred. The proportions are much higher by
the end of five years.

We find sizable differences in attrition for different demographic
groups. Increasing years of military experience, age, and education are
all associated with decreasing rates of attrition. For example, those
with less than four years of military experience in the Guard have a
two year attrition rate of 40 percent; those with ten or more years of
prior experience at accession have only a 30 percent attrition rate. The
difference is even more pronounced for the Army Reserve: 50 percent
attrition for those with less than four years of service and 30 percent
for those with ten or more years of prior service.

We fit a multivariate model to estimate the net effect of each vari-
able on attrition. The explanatory variables include measures reflect-
ing the return from reserve service relative to a civilian secondary job
and demographic characteristics of the individual at accession.

Increases in military pay significantly reduce the rate of attrition at
any point in time; for example, a 10 percent increase in average drill
pay reduces attrition by about 4.5 percent in the Guard and by 9.5 per-
cent in the Army Reserve. Both civilian pay and unemployment are
significant and of the expected sign. Higher civilian pay increases
attrition, higher unemployment reduces attrition, although both these
effects are smaller than those associated with changes in reserve pay.
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The results on the effects of bonuses on attrition are mixed. The
affiliation bonus for prior active duty personnel is associated with
lower attrition, but the effect is not statistically significant. The
preponderance of evidence suggests that reenlistment bonuses do not
significantly affect attrition.

Age and education remain strongly related to attrition in the mul-
tivariate analysis. Older individuals (age 36 or older) have attrition
rates that are 30 to 40 percent lower than attrition rates for those age
25 or younger. Differences in education have large, significant effects
on attrition, after controlling for other variables, with those without a
high school degree having an attrition rate that is higher by 18 to 25
percent than that of high school graduates in the two components.
Those with prior active service have a higher attrition rate than those
who have previously served in the reserve. This may be partly due to
differences in information and expectations: those with prior reserve
service are more likely to know what the reserve job involves than
those who had previously served only on active duty.

The results reported here on the attrition behavior of prior service
personnel highlight the importance of economic factors in the
reservist's separation decision. Our estimate of the elasticity of attri-
tion with respect to changes in military pay and in local labor market
conditions can assist QRMC in designing compensation reforms to
obtain longer consecutive service and to reduce geographical shortages.



ACKNOWLEDGMENTS

The Defense Manpower Data Center created the cohort files under-
lying this analysis. We thank Ginger Bassett, Terry Kohler, and Joyce
Hanza for constructing the analytic files and Lou Pales for helping us
with the file specification. Ginger Bassett has been especially helpful
in identifying and solving data problems and inconsistencies. The
report has benefitted greatly from the thoughtful and constructive
reviews by our RAND colleagues, Richard Buddin and Lionel Galway.
David Grissmer initiated the project and provided overall guidance.
Glenn Gotz made helpful comments on an earlier draft. Priscilla
Schlegel and Amy Praskac provided efficient research assistance. We
thank Luetta Pope for her capable secretarial assistance throughout
the study.

ix



CONTENTS

P R EFA C E ....................................... iii

SU M M A R Y ..................................... v

ACKNOWLEDGMENTS ............................ ix

F IG U R E S ... .... ... ... ... ... .... .. .... .. ..... . .. xiii

TABLES ......................................... xv

Section
I. INTRODUCTION ............................. I

Background ............................... I
Research Issues ............................... 3
Plan of the Report ............................. 4

II. A CONCEPTUAL FRAMEWORK FOR ANALYSIS ..... 5
Military and Civilian Compensation ................ 6
Characteristics of the Individual and Changes in

External Circumstances ..................... . 8
New Information About Reserve Service ............. 9

III. DATA AND METHODS OF ANALYSIS ............. 11
T he D ata . ... .... .. ... ... .. ..... .. ... .. .. . II
The Analysis Sample ......................... 13
Defining Attrition . .......................... 16
M ethods of Analysis .......................... 17

IV. PATTERNS OF ATTRITION ..................... 20
Tim ing of Attrition .......................... 20
Transfers .................................. 21
Attrition Differences by Demographic Characteristics . .. 23

V. MULTIVARIATE ANALYSIS .................... 28
Introduction to the Multivariate Analysis ........... 28
Results . ................................... 30

VI. CONCLUDING REMARKS ...................... 41

Appendix: HAZARD RATE FUNCTIONS FOR VARIOUS
DEMOGRAPHIC GROUPS ........................ 45

BIBLIOGRAPHY ................................... 49

xi



FIGURES

4.1. Attrition from the Army National Guard and Army
Reserve . .................................... 20

4.2. Attrition rates for the Army National Guard and Army
Reserve . .................................... 21

4.3. Attrition from the National Guard by educational level .... 23
4.4. Attrition from the Army Reserve by educational level ..... 24
4.5. Attrition from the National Guard by prior years of

service ....................................... 25
4.6. Attrition from the Army Reserve by prior years of

service ....................................... 26
4.7. Attrition from the National Guard by age .............. 27
4.8. Attrition from the Army Reserve by age ............... 27

A.1. Probability of attrition, National Guard, by age .......... 46
A.2. Probability of attrition, Army Reserve, by age ........... 46
A.3. Probability of attrition, National Guard, by education ..... 47
A.4. Probability of attrition, Army Reserve, by education ...... 47
A.5. Probabilit?, of attrition, National Guard, by prior

years of service ................................. 48
A.6. Probability of attrition, Army Reserve, by prior

years of service ... ............................ 48

xiii



TABLES

1.1. Selected reserve enlisted end-strength by component ..... . 1
1.2. Department of Defense manpower request, FY1988 ...... 2
1.3. Prior service enlisted accessions as a proportion of total

reserve enlisted accessions, FY80-FY86 .............. 3
2.1. Employment status of reservists in higher pay grades,

1985 . ...................................... 5
3.1. Demographic composition of the Army National Guard

and Army Reserve .............................. 14
4.1. Affiliation of personnel still in military service by time

since entry ................................... 22
5.1. Parameter estimates for Cox regression on time to

attrition from the National Guard, FY80-FY82 prior
service cohorts ............................... 31

5.2. Parameter estimates for Cox regression on time to
attrition from the Army Reserve, FY80-FY82 prior
service cohorts ............................... 33

5.3. Attrition during the first vear among eligible individuals
before and after bonuses offered ................... 38

Xv



I. INTRODUCTION

BACKGROUND

The Selected Reserve enlisted strength grew by 33 percent between
1980 and 1986 (Table 1.1). Most of this increase (approximately 65
percent) is accounted for by the increase in the Army National Guard
and Army Reserve. Despite this dramatic growth, the components con-
tinue to report shortages of junior enlisted personnel, geographical and
skill shortages of senior enlisted personnel, and shortages for larger
units. These shortfalls are particularly critical in view of the Depart-
ment of Defense (DoD) plans to maintain as small an active peacetime
force as consistent with overall defense strategies, and to rely
increasingly on reserve component units for increasingly complex mis-
sions (Department of Defense, 1987a). The DoD manpower requests
for FY88-FY90 mirror this policy by holding the number of active
component personnel at their current (or very slightly increased) levels
while asking for increases in Selected Reserve strength (Table 1.2).

Meeting these current and future end-strength objectives may
present some challenges to policymnakers. First, the pool of eligible
individuals from which the reserve may recruit is expected to shrink.

Table 1.1

SELECTED RESERVE ENLISTED END-STRENGTH
BY COMPONENT

Percent
Increase from

Component FY80 FY82 FY84 FY86 FY80 to FY86

Army National Guard 329,298 367,214 392,412 402,628 22.3
Army Reserve 169,165 208,617 222,188 253,070 49.6
Naval Reserve 70,010 75,674 98,187 116,640 66.6
Marine Corps Reserve 33,002 37,104 37,444 38,123 15.5
Air National Guard 84,382 88,140 92,178 99,231 17.6
Air Force Reserve 45,954 50,553 55,340 62,505 36.0

DoD Total 731,811 827,302 897,749 972,197 32.8

SOURCE: Official Guard and Reserve Manpower Strength and
Statistics-FY 1986 Summary, Assistant Secretary of Defense (Reserve
Affairs), RCS:DD-RA(M) 1147/1148.

1
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Table 1.2

DEPARTMENT OF DEFENSE MANPOWER REQUEST, FY19a8

Selected Reserve Manpower
(Strength in thousands)

Component FY88 FY89 FY90

Army National Guard 425.7 458.8 464.9
Army Reserve 319.4 330.4 339.0
Naval Reserve 149.5 157.4 161.7
Marine Corps Reserve 42.8 43.7 44.5
Air National Guard 113.4 116.7 117.7
Air Force Reserve 79.6 83.3 85.5

Total 1,157.3 1,190.3 1,213.4

SOURCE: Department of Defense, 1987a, p. 11-4.

Reserve recruits are classified as nonprior service recruits-those
without prior military training and experience-or as prior service
recruits-individuals who have previously served in the active or
reserve forces. The number of 18-24 year olds, who comprise the pri-
mary pool from which nonprior service recruits are drawn, is projected
to fall by more than 10 percent between 1985 and 1990 (U.S. Depart-
ment of Commerce, 1987). In addition, the eligible prior service pool is
expected to decline due to the aging of Vietnam veterans and increased
retention in the active forces (Department of Defense, 1985). Indeed,
in FY86, the Army National Guard experienced difficulty in meeting
its enlisted recruiting goal for both prior and nonprior service individu-
als and attributed it to the economic recovery that made recruiting
more difficult (Department of Defense, 1987a). In the face of a declin-
ing pool of eligible individuals, the projected increase in reserve man-
power will require that policymakers find ways to increase the rate of
accession from the eligible pool or to increase retention of reservists.
Thus, understanding the factors that determine the accession and attri-
tion decisions of reservists is extremely important in developing effec-
tive reserve manning strategies to achieve the programmed increase in
the reserve.

Most previous research on reserve manpower levels has focused on
accession and attrition among nonprior service personnel. Yet, as
Table 1.3 shows, prior service personnel constituted over one-half the
number of enlisted accessions to the reserve from FY80-FY86. Indeed,
for the Army Reserve, the proportion has been increasing over time.
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As the recruiting environment changes, the most cost-effective mix of
prior and nonprior service personnel to achieve strength objectives is
an increasingly important question. Part of the answer depends on
how long each type of personnel will stay in the reserve and how each
responds to incentives designed to raise retention.

RESEARCH ISSUES

This report begins to address some of these issues by analyzing the
separation decisions of prior service reservists in the Army Reserve and
the Army National Guard.1 We consider these two components because
over 60 percent of prior service accessions are to one of the Army com-
ponents.

A primary objective of this research is to determine what policies
appear to be most effective in reducing attrition among prior service
reservists. One policy tool available to planners is the compensation
package. Questions we seek to answer about the compensation package
include:

* What is the effect of an increase in reserve pay on attrition
rates?

* How do special incentive bonuses influence attrition?

Answers to these questions are especially timely because the Sixth
Quadrennial Review of Military Compensation (QRMC) is directed by
Congress to review compensation for the Selected Reserve.

Table 1.3

PRIOR SERVICE ENLISTED ACCESSIONS AS A PROPORTION
OF TOTAL RESERVE ENLISTED ACCESSIONS, FY80-FY86

(Percent)

Component FY80 FY82 FY84 FY86

Army National Guard 48.2 46.0 46.0 46.5
Army Reserve 56.4 53.5 59.3 61.6
Naval Reserve 88.2 93.3 88.3 81.5
Marine Corps Reserve 46.0 48.0 69.7 39.8
Air National Guard 59.6 61.3 58.7 61.5
Air Force Reserve 78.5 73.2 75.9 76.3

DoD Selected Reserve 57.8 56.6 59.8 59.0

'A companion study currently under way models the decision by individuals with
prior active or reserve service to enlist in a reserve unit.
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Our research can also inform recruiting policies. Identifying the
characteristics that distinguish individuals who are at high risk of attri-
tion from those at low risk can potentially be useful in targeting
recruiting resources and in enlistment screening. Thus, we will also
investigate how separation patterns differ depending on the personal
characteristics of the individual.

Our analytic approach differs from most earlier studies of attrition
from the military in that we study the time until separation, rather
than just the proportion who leave within a fixed period of time. We
include in our measure of attrition or separation all losses to military
service, including separation at the completion of the enlistment term
and retirement, as well as premature losses.

PLAN OF THE REPORT

The next section briefly reviews the conceptual model of attrition
that guides the empirical work and specifies the hypotheses that we
will test with the data. Section III discusses the data available to us to
model attrition and the methods of analysis. Section IV describes the
variation in length of service among prior service enlistees as a func-
tion of selected characteristics. Results from a multivariate analysis of
attrition are given in Sec. V. We conclude with some observations on
the policy implications and uses of our results.
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II. A CONCEPTUAL FRAMEWORK
FOR ANALYSIS

Reserve service constitutes a part-time or secondary job for most
reservists. Evidence from the 1986 Reserve Components Survey,
administered in the first half of 1986 to all Selected Reserve com-
ponents, shows that 79 percent of enlisted reservists in the higher pay
grades are employed full-time in the civilian sector (Table 2.1).1 Only
about 5 percent are not in the civilian labor force, and another 5 per-
cent are unemployed and searching for a job.

Enlistment and attrition decisions represent choices between reserve
service and civilian secondary activities, such as a part-time civilian job
or leisure activity. At accession, the individual chooses reserve service
in preference to the alternative secondary acti-ity. Attrition from
reserve service indicates that the individual's prefyrences have changed
and that he or she now perceives that well-being will be enhanced by
choosing an alternative allocation of time.

In a series of recent papers, Grissmer and Kirby (1984, 1985, 1988)
draw on the recent literature on labor market theory to develop in
detail a theory of reserve attrition and to identify factors that may

Table 2.1

EMPLOYMENT STATUS OF RESERVISTS
IN HIGHER PAY GRADES, 1985

Enlisted
Civilian Employment (Percent of

Status Total)
Full-time job 79
Part-time job 8
Self-employed 3
Unemployed 5
Not in labor force 5

SOURCE: 1986 Reserve Components
Member Survey, Question 3.

'We show the status for those in the higi.er pay grades, grades E4-E9, because they
are more likely to be prior service individuals, the subjects of this study.

5
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change an individual's valuation of reserve service relative to civilian
alternatives. They identify three major types of changes that might
occur during the enlistment term and hypothetically lead to separation:

* Changes in the relative rewards from military and civilian life.
* Changes involving major external circumstances of the

individual's life, e.g., changes in marital status or geographic
location.

* Changes involving new information about reserve service. 2

Here, we briefly summarize the major hypotheses from their work
that guide our selection of the explanatory variables used to model the
attrition decision.

MILITARY AND CIVILIAN COMPENSATION

Military Pay Rates

Changing the level of military compensation is the major tool avail-
able to policymakers to attempt to influence the size and composition
of the reserve forces. Other things equal, increases in military pay
rates raise the expected return from military service relative to civilian
alternatives. As a result, we expect that increases in military pay will
encourage more eligible individuals to sign up for reserve service and
lead fewer reservists to separate. Indeed, several studies have demon-
strated that reserve accessions increase as military pay rates rise; this
result is found both among individuals with prior military service
(Shiells, 1986) and those without prior service (Rostker, 1974). A
study analyzing the reenlistment decisions of Army National Guards-
men found that reenlistment rates tended to rise with net reserve
income (Burright et al., 1982). An important objective of our research
is to quantify the effect of changes in military pay on attrition among
prior service reservists.

Special Incentive Bonuses

In addition to basic military pay, special bonuses may be offered
that are targeted specifically to attracting and retaining reserve person-
nel with critical skills or in designated priority units in the Selected

2Attrition may also occur if the service is dissatisfied with the individual's perfor-
mance. We consider here the individual's perspective because the data available for our
analysis primarily measure characteristics that are likely to affect the individual's evalua-
tion of the service rather than vice versa.
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Reserve. While bonuses have long been available to policymakers to
try to influence the composition of the active forces, it was only in the
late 1970s that Congress authorized bonuses for the reserve forces
(Department of Defense, 1987b). As with basic military pay, we expect
that bonuses will increase accession and decrease attrition among indi-
viduals eligible to receive bonuses. Several previous studies support
this hypothesis. Asch (1986) found that Navy veterans in skill classes
that were eligible to receive bonuses for affiliating with the Naval
Reserve did join the reserve at a higher rate than veterans ineligible for
the bonus. An experiment designed to test the effects of reenlistment
bonuses found that reenlistment rates among those offered a bonus
were only slightly higher than among other reservists, although the
difference was statistically significant. However, those in the experi-
mental program who did reenlist committed for a longer term of service
and served longer after reenlistment than those not in the experimen-
tal program (Grissmer et al., 1982; Grissmer and Hiller, 1983).

Two types of bonuses were offered during the period covered by our
study (1980 through 1985) that may influence attrition decisions: affil-
iation bonuses for prior active duty personnel and reenlistment bonuses
for reserve members. Affiliation bonuses were authorized in fiscal year
1981 for individuals joining the reserve who are serving or have served
on active duty and who have a remaining military obligation. 3 If the
remaining military obligation exceeds 18 months, one-half of the total
bonus payment is paid at enlistment, and the other half is withheld
until the fifth anniversary of enlistment into the military. Although
this bonus was designed to encourage prior active duty personnel to
affiliate with a reserve unit, the withheld payment may serve as a
"completion bonus," providing an incentive to continue reserve service
at least until the full bonus is received.

Reenlistment bonuses are offered to reserve members who have
fewer than ten years of service and are in designated units or in desig-
nated specialties. To receive a bonus, the individual must extend
enlistment or reenlist for a period of three or six years. We
hypothesize that individuals who can anticipate that they will receive a
bonus if they reenlist at their next anniversary will be more likely to
complete their current term of service and to reenlist than otherwise
similar individuals, so that attrition among bonus-eligible individuals
will be lower at any given point. If the eligible individual does reenlist
for the required term, he or she receives an immediate bonus payment
and an additional payment for each year of completion. As with the

3The bonus was $25 per month of remaining obligation from FY81 through FY85 and
was increased to $50 per month in FY86.



completion component of the affiliation bonus, we expect that this
completion payment will provide an incentive for continued service.

Retirement Benefits

An individual's valuation of his or her participation in reserve ser-
vice is also likely to be affected by anticipated future benefits from the
military retirement system. The anticipated value of these benefits
depends in part on whether the individual expects to have sufficient
years of service for the benefits to be vested and how soon the individ-
ual expects to be able to reap the benefits. The more years of previous
service the individual has at accession, the closer the reservist is to
being vested in the military retirement system and so the higher the
anticipated value of these future benefits. Older individuals are closer
to retirement; thus, other things equal, the present value of the retire-
ment benefits is higher for them than for younger reservists. We,
therefore, expect attrition to decrease with age and with prior years of
service.

4

Civilian Economic Conditions

Increases in military pay raise the value of reserve service relative to
civilian alternatives; similarly increases in civilian pay raise the attrac-
tiveness of the civilian options relative to reserve service. As civilian
opportunities become more financially attractive, the more likely an
individual will be to choose to leave reserve service.

Changes in the unemployment rate also reflect changes in civilian
opportunities. At higher rates of unemployment, the more difficult it
would be to find a secondary job in the civilian sector, and so the more
likely it is that the reservist will opt for continued reserve service.
That is, we hypothesize that attrition will fall as the civilian unemploy-
ment rate increases.

CHARACTERISTICS OF THE INDIVIDUAL AND CHANGES
IN EXTERNAL CIRCUMSTANCES

A reevaluation of the benefits of reserve service and alternative civil-
ian opportunities may stem from an external change that affects the
relative value of a fixed set of alternatives (such as the changes

4 Individuals with a long history of previous service have signaled a taste for military
service that would also explain a negative relationship between years of service and attri-
tion.
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discussed above), or from a change in the set of alternatives facing an
individual. Changes in the primary job, geographic relocation, and
changes in family composition (such as marriage or the birth of a
child), may alter the perceived set of options as well as altering the
perceived benefits and costs of the alternatives. We expect attrition to
be lower for individuals with job, geographic, and family stability than
for individuals who experience change. Older individuals have more
stability in terms of civilian jobs and family responsibilities than their
younger counterparts, making continued reserve service easier for older
reservists and, we expect, lowering attrition.5

Reservists with higher education have more job stability than the
less educated, which would lead us to expect attrition to fall as educa-
tional attainment increases. However, given civilian economic condi-
tions, education may also be related to the individual's perception of
the probability of finding secondary job opportunities in the civilian
sector or the perceived value of those opportunities. These latter
effects would lead us to expect a positive relationship between educa-
tion and attrition. On balance, then, the net effect of education can
not be predicted a priori.

NEW INFORMATION ABOUT RESERVE SERVICE

The inflexible work schedule of the reserve job, typically requiring
one weekend per month and two weeks during the summer, makes the
reservist unusually vulnerable to schedule conflicts between reserve
obligations and civilian employers. There is ample evidence from the
1986 Reserve Components Survey, mentioned above, that a consider-
able number of reservists face problems at work because of their
reserve participation.

About 15 percent report that their supervisors had a "somewhat" or
"very unfavorable" attitude toward their participation in the reserve.
About 11 percent felt that their reserve status has been detrimental to
their chance of success or promotion on their current civilian job.
Obtaining leave for annual training or for extra reserve work is
reported to be a fairly serious problem by a quarter of all reservists.
Finally, there appear to be some real monetary costs to reserve partici-
pation; about half report losing overtime opportunities and wages as a
result of the reserve job.

5As we noted above, the present value of anticipated military retirement benefits
increases with age, and this effect too leads to the hypothesis that age and attrition are
negatively correlated.
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For many reservists, an important component of the nonmonetary
costs of reserve participation is the decrease in time available to spend
with their families or leisure pursuits. Reservists responding to the
1986 Reserve Components Survey felt strongly that they did not spend
sufficient time on family, leisure, or community activities; about one-
quarter of the enlisted personnel encounter family problems with
scheduling time for annual training and extra reserve work.

To some extent, these conflicts are "experience" attributes of the
reserve job. The reservist learns about them only through actual
experience. We expect that individuals who have previously served in
the reserve are likely to be better informed about these attributes and
their relative importance than those with prior active service. There-
fore, we expect lower attrition among those with prior reserve service.



III. DATA AND METHODS OF ANALYSIS

THE DATA

The data for our analysis are a longitudinal history of reserve service
for individuals with prior military experience in either the active or
reserve forces' who joined the reserve during FY80 through FY82. The
history file was developed by the Defense Manpower Data Center from
the Reserve Components Common Personnel Data System. For each
prior service individual joining the reserve during the study period the
file contains information drawn from three types of records: the enlist-
ment record; master file records through FY85 (the most current year
for which master file records were available when these history files
were constructed); and loss records.

The enlistment record contains the background characteristics of the
individual at the time he or she joined reserve service. For our
analysis, the important variables include: date of accession, age at
accession, highest year of education, Armed Forces Qualifying Test
(AFQT) scores, entering pay grade, years of previous military service,
occupational specialty, home state, race, marital status, and sex.

The longitudinal file also contains data from the master file at
annual anniversaries for reservists who are still serving. The master
files are inventory files on all reservists updated every quarter. The
files contain demographic characteristics and service information.
Along with the transactions files that contain data on gains and losses,
this file allows one to build a career history of the reservist, including
subsequent reentry into the active or reserve forces, moves from one
reserve component to another, and changes in pay grade. We use the
annual pay grade and information about the individual's years of ser-
vice to compute the military pay rate for the individual at accession,
and at each anniversary date before attrition or until the end of the
study period. The computation uses the reserve pay schedules for drill
pay for a single drill; the pay rates for each fiscal year are deflated to
January 1979 dollars.

For individuals who left the reserve, the personnel system's loss
records are appended to the data file. The loss record provides infor-
mation on the date of separation, allowing us to determine the length

'Similar files have also been prepared for individuals joining in FY83 and FY84.
However, because preliminary analysis detected some unresolved data problems, we have
omitted the more recent accession cohorts from this analysis.

11
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of time the individual served. For these individuals, active duty enlist-
ment records are also searched to determine if the individual subse-
quently joined the active force.

We have supplemented these data with information characterizing
the civilian economic opportunities facing the individual-the unem-
ployment rate and civilian wage rate in the individual's home state.2

We obtained the unemployment rate in the home state for the quarter
in which the individual joined the reserve and for every subsequent
quarter through the study period. The data come from the Bureau of
Labor Statistics monthly unemployment series; this series is based on
data from Current Population Surveys. The hourly wage rate is based
on hourly average earnings (excluding overtime) for production workers
in manufacturing industries. These data are collected by the Bureau of
Labor Statistics from a monthly survey of a sample of manufacturing
establishments. Our quarterly wage measure. is a simple average of the
estimates for each month of the quarter and, as with the military pay
rate, we deflate the civilian pay rate to January 1979 dollars.

One of the objectives of our research was to estimate the effect of
bonuses on attrition. However, our files did not contain information
regarding a reservist's eligibility for or receipt of such bonus. We
obtained data on reserve units and military occupational specialty
classes that were eligible for reenlistment bonuses; these were then
linked with each individual reservist's 3 record. We make the following
assumption: an individual anticipates eligibility for a reenlistment
bonus at the next anniversary if he or she is currently in an eligible
unit or specialty and has fewer than ten years of service. If the indi-
vidual subsequently reenlists for a three or six year term in an eligible
unit or specialty, we assume he receives a reenlistment bonus.

To estimate an individual's eligibility for an affiliation bonus, we
make the following assumptions: we assume that an individual with
previous active duty service enters the reserve with a remaining mili-
tary obligation (and hence is eligible to receive an affiliation bonus) if
he or she has fewer than six years of service and is younger than age
29. Because most individuals enter active duty at age 23 or younger,
we assume that individuals who are older than 29 at the time they join
the reserve will have satisfied any initial obligation remaining when

2The home state was obtained from the enlistment record. This information is not
updated, at least on our files, for those who move.

3We were able to acquire data about skill classes that were eligible for bonuses only
for the years FY81-FY85 and have had w assume that skill classes that were eligible in
FY80 were those that we observed to be eligible in FY81. We have data on the units
that were eligible only for FYS0-FY82, and have had to assume that the units eligible in
FY83-FY85 were those observed to be eligible in FY82. In fact, there were few changes
in unit eligibility between FY81 and FY82.
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they left active service as members of the Individual Ready Reserve
and are, therefore, not eligible for the affiliation bonus. For our
analysis of attrition, we are more concerned with the completion pay-
ment. We assume that an individual will be eligible to receive a com-
pletion payment from this bonus if he or she has fewer than five years
of service at entry into the reserve. Unfortunately, more than 30 per-
cent of the records for the Army reservists in our sample are missing
information as to whether the individual's previous service was on
active duty or reserve duty; for these cases, we have assumed that the
individual does have active service and is, therefore, designated as
bonus eligible if our other criteria for bonus designation are satisfied.4

THE ANALYSIS SAMPLE

This analysis focuses on attrition of prior service individuals who
enlisted in Army Reserve or the Army National Guard during FY80
through FY82.5 The number of prior service personnel joining the
Army National Guard decreased slightly over the three year period
(Table 3.1). However, accessions to the Army Reserve increased from
about 32.5 thousand to about 38.5 thousand, an increase of over 18 per-
cent. Both of the trends mirror the change in total accessions to the
component over the period; as we saw earlier, prior service accessions
as a share of total accessions remained quite stable.

The overall demographic composition of the prior service cohorts
has remained remarkably stable over this time period.6 Prior service
accessions to the two components are generally of high quality: over
85 percent have completed high school and between 90 to 95 percent
are ranked Category III and above in the Armed Forces Qualifying
Test.7 Indeed, between 35 to 40 percent are in Category I and I. The

4This decision was based on the fact that the criterion we established designates eligi-
bility for the affiliation bonus only if the recruit has fewer than five years of service.
However, the initial obligation for reserve service is usually much longer, generally six
years. Consequently, individuals completing a first term of reserve service would not be
included in our designation.

5We define an individual to have prior military experience if he or she attends regular
drills and has at least six months of prior service. The services do designate whether an
entering individual is a prior service individual, but because there are small differences
between them in the designation, we have adopted this uniforn definition to apply to
this and future analyses of prior service personnel. Our designationi differs from the ser-
vice definition in only a small fraction of cases.

6By contrast, an earlier study found definite changes in the demographic composition
of nonprior service accessions in the same three fiscal years (Grissmer and Kirby, 1988).

7Category I is given to individuals receiving scores of 93 or better on the Armed
Forces Qualifying Test. Category II is a score between 65-92, Category III is a score
between 31-64, and Category IV for individuals who score 30 or below.
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Table 3.1

DEMOGRAPHIC COMPOSITION OF ARMY NATIONAL GUARD
AND ARMY RESERVE

Army
National Guard Army Reserve

Variable FY80 FY81 FY82 FY80 FY81 FY82

AFQT score
Category 1 7.0 6.5 6.1 8.8 8.3 9.5
Category II 35.0 34.7 34.4 28.8 27.7 26.4
Category Il 53.8 54.1 54.8 53.6 53.0 52.6
Category IV 4.2 4.7 4.7 8.8 11.0 11.5

Education
Less than high school 15.1 13.5 13.6 14.7 13.6 13.1
High school degree 66.7 68.1 69.4 68.2 70.4 73.9
Some college 12.1 12.2 11.0 10.4 9.0 7.2
College degree or more 6.1 6.2 6.0 6.7 7.0 5.8

Years of service at accession
Less than 4 17.4 14.8 16.6 27.9 25.9 25.6
4-6 47.8 51.7 51.9 4.9.7 51.7 52.9
7-9 19.3 18.5 17.4 11.4 9.8 9.7
10-12 8.0 7.9 7.5 5.9 5.7 5.6
13 or more 7.5 7.1 6.6 6.1 6.9 6.2

Occupation groupa

Infantry 29.6 29.0 29.6 23.9 22.4 23.1
Electronic equipment repair 3.1 3.3 3.1 2.4 2.6 2.4
Communications/intelligence 8.6 8.4 8.2 8.0 8.0 8.6
Health care specialists 4.5 4.8 4.8 8.0 9.4 7.9
Other technical specialists 2.0 2.2 2.4 2.1 2.1 2.0
Functional support/administration 14.7 15.2 14.8 21.9 22.8 21.8
Electrical/mechanical

equipment repair 18.7 18.5 18.8 13.7 13.4 14.0
Craftsmen 3.8 3.9 3.5 4.1 3.9 3.9
Service/supply handlers 14.2 14.1 14.4 14.8 14.0 14.9
Not occupationally

qualifiedb 0.9 0.6 0.4 0.9 1.4 1.3

Age
Less than 26 31.7 28.8 29.4 50.7 52.1 52.5
26-30 28.4 27.9 26.6 22.7 22.0 21.1
31-35 23.0 25.4 25.5 15.7 15.2 15.4
36 or older 16.9 17.9 18.5 10.9 10.7 11.0

Race
Black 15.3 16.1 16.6 28.7 29.2 29.5
Not black 84.7 83.9 83.4 71.3 70.8 70.5
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Table 3.1-continued

Army
National Guard Army Reserve

Variable FY80 FY81 FY82 FY80 FY81 FY82

Sex
Female 3.9 4.4 4.2 7.7 9.6 11.2
Male 96.1 95.6 95.8 92.3 90.4 88.8

Marital status
Single 33.3 33.6 35.5 48.8 51.0 61.3
Married 66.7 66.4 66.5 51.2 49.0 38.7

Region
Northeast 17.0 17.1 18.1 20.6 20.7 19.9
Midwest 25.6 25.1 24.8 25.3 26.3 27.4
South 38.8 37.9 36.3 35.4 35.2 35.5
West 18.6 19.9 20.8 18.7 17.1 17.2

Number of cases 43,716 42,012 41,913 32,425 35,079 38,436

aDoD 1-digit code.

bAlso includes those in undesignated occupations, students, patients, and prisoners.

Army Guard recruits appear to have more years of education and
higher aptitude test scores.

In both components, most prior service accessions have six or fewer
years of prior service, indicating that they have probably completed
only one term of service. Guard recruits tend to have more years of
prior military experience. This is not surprising because Guard
re ;ruits are also older; a little over 40 percent are age 30 years or older.
Almost a third enter the Guard with seven or more years of prior ser-
vice; the corresponding figure for the Army Reserve is about 22 per-
cent. Differences in the distribution of recruits by occupation reflect
the differences in the primary missions of the two components. The
Guard has a higher proportion of infantrymen and electrical/
mechanical equipment repairmen; the Reserve has a greater proportion
of those in administrative or support functions.

The Army National Guard enlists small proportions of females (4
percent) and blacks (16 percent), as compared with the Army Reserve
(approximately 10 percent and 29 percent, respectively). A higher pro-
portion of Guard enlistees are married (almost two-thirds); this is not
surprising, given that they are somewhat older than those joining the
Reserves. Well over a third of accessions to both components come
from the South; another 25 percent come from the Midwest.
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We selected a 10 percent sample from each of the cohorts to use in
our analysis of the influence of economic and demographic factors on
the attrition decision. To ensure that our sample mirrored the demo-
graphic composition of all recruits, we selected the sample by stratify-
ing each cohort by the characteristics shown in Table 3.1, and then
selecting a 10 percent random sample from each stratum. Our pro-
cedure was to order the observations on the basis of the values of the
demographic characteristics, to group the ordered observations into
clusters of ten, and to select the nth observation from each group,
where n was a randomly selected number. Our analysis sample con-
sists of 10,197 Army Reservists from the three cohorts, and 12,301
National Guardsmen.

DEFINING ATTRITION

One cannot define or measure attrition without first delineating the
policy perspective. Thus, there are several measures of attrition
because the definition of a "loss" depends on the perspective one
adopts. When a reservist leaves his or her unit, the loss to that partic-
ular unit must be replaced. However, from the point of view of a
reserve component, a transfer from one unit of the component to
another does not reduce component end-strength and so would not be a
loss to the component. Similarly, a transfer from one reserve com-
ponent to another or a transfer from the reserves to the active force
represents a loss to the component, but is not a loss to the total force.
Here, we adopt the total force perspective; transfers from one reserve
component to another or from the reserve to active duty are not real
losses in this sense.8 The analysis, therefore, focuses on losses to civil-
ian life, although we present data in the next section on the nature and
magnitude of these transitions from one component to another. We
include individuals who transfer to the Individual Ready Reserve or to
Retired Reserve as losses to the total force.

We define a separation in the following way. Beginning with the
first anniversary date, we look to see if a master file record was found
for the individual. If we find a year in which the master file record is
absent, we search to see if the individual joined the active force during

s'rhis is somewhat inconsistent with the way the enlistment cohort files were con-
structed. Any individual enlisting in the Army Reserve or Army National Guard during
the period FY80-FY82 is counted as a gain, using the definition of the services, although
some of these individuals may simply have transferred or moved during a given year. In
this study, we are more interested in losses to civilian life and have, therefore, chosen to
exclude from our attrition measure those transferring within the reserve or to the active
force during a given year.
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the year. If not, a separation is said to have occurred, and the loss
record is used to determine the date of the separation. Similarly, if a
master file record indicates that the individual is on retired status,
standby reserve, or Individual Ready Reserve, the individual is con-
sidered a loss to the military and the loss record is used to assign a
separation date. If the master file records indicate that the individual
was serving in the Selected Reserve on adjacent anniversary dates or if
an active duty enlistment record is found for the year, we treat this as
a year of continuous reserve service. Thus, survival in this context
means continuous service in the military from year to year. If there is
a break in service (say, the individual leaves in January 1982 after
completing his first term of enlistment, and later returns in, say, May
1983), he is counted as a loss by our definition. Temporary periods
between anniversary dates during which the individual is not affiliated
with a reserve unit are ignored in our definition of losses. For exam-
ple, such temporary periods may occur during geographic relocations
while the individual seeks to affiliate with a new unit.

METHODS OF ANALYSIS

Traditionally, studies of reserve attrition (Grissmer and Kirby, 1984,
1985, 1988) have modelled attrition behavior by examining the propor-
tion who leave the service within a fixed period of time. These previ-
ous studies focused on attrition by nonprior reservists. For these
reservists, there are natural time intervals to examine the attrition rate
such as during and after training. However, for prior service reservists,
there are no such natural time periods, except perhaps at the end of
the enlisted term of service. If one looks at the probability of separa-
tion during the first year, for example, information is lost because
reservists who separate after one month are treated the same as those
who serve for twelve months. However, the full year of service is
clearly more valuable to the reserve. Therefore, we chose to study how
much time is served before separation rather than the probability of
separation during a fixed period. Analysis of time is called survival
analysis or duration analysis.

A distinguishing feature of our data, and most time-to-event data, is
that the event may not have occurred at the time of analysis. In our
case, we do not have loss dates for reservists who were still in military
service at the end of FY85. These data are "right-censored"; we know
only how long these individuals served through FY85 and that loss has
not yet occurred. Special techniques have been developed to handle
censored data and we use two of them in our study.
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Three related functions are used in survival analysis to describe the
distribution of time until the event of interest (i.e., attrition) occurs:
(1) The survival function, F(t), is the probability that an individual is
still in military service at time t, where t is the number of months that
have elapsed since the individual joined the reserve. This can also be
viewed as the proportion of a cohort of prior service reservists that will
remain in service at time t. Our estimate of the proportion who will
leave by time t is then given by 1 - F(t). (2) The probability density
function is given by f(t) = -dF(t)/dt. It gives the instantaneous rate
of attrition at time t for all prior service reservists. (3) The hazard
function, h(t) = f (t)/F(t), is the instantaneous rate of attrition at
time t for those who are still in service at time t. We will term this
the attrition rate or loss rate.

We use two survival analysis techniques to study when attrition
occurs. The first, called the Kaplan-Meier estimator, is a descriptive
technique that allows us to look at the distribution of attrition times.
The Kaplan-Meier estimator, often referred to as a life-table estimator,
is a nonparametric estimator that makes no assumptions about the dis-
tribution of the survival function but corrects for sample losses due to
censored observations prior to time t. If we let nj) be the number of
reservists in service at the start of time j and d (j) be the number who
leave in the period, then the attrition rate at time j, h (j) is given by
h (j) = d (j)/n (j). Then the survival function can be estimated as:

F(t) = H(1 - h(j)) ,

where the product runs from the initial period to t - 1 (Kalbfleisch
and Prentice, 1980; Cox and Oakes, 1984). We also use the Kaplan-
Meier estimator to see how the timing of attrition varies across reserv-
ists who have different demographic characteristics.

The Kaplan-Meier estimators for different subgroups allow us to see
how variations in one characteristic at a time affect the timing of
separation. This reveals the gross effect of that characteristic and
everything else that varies with it. For example, because years of prior
experience increase with the age of the reservist, Kaplan-Meier estima-
tors for reservists of differing age also include any effect of years of
service on the timing of separation. To estimate the net effect of a
characteristic, controlling for other characteristics, we fit a Cox propor-
tional hazards model (Cox, 1972). This model assumes that the attri-
tion rate function for an individual with characteristics given by x is:

h(t;x) = g(x)ho(t)

where ho(t) is an underlying attrition rate function and g(x) is a func-
tion of the characteristics.
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In the Cox proportional hazards model, no assumptions are made
about the underlying model for the attrition rate, h0 (t); it is completely
arbitrary and unspecified. We adopt the Cox model precisely because
it is less stringent in its assumptions than some of the alternative
hazards specifications. We are not so much interested in describing
the shape of the function as in how differences in characteristics shift
the hazard function. In the Cox model, one assumes that the effect of
an increase in a given characteristic, say x, is to multiply the attrition
rate by a constant factor g(x), so that the attrition rates for groups of
individuals with different levels of x are proportional. A common form
for g(x), since the attrition rate must be greater than zero, is
g(x) = exp(bx), where b denotes the regression coefficients to be
estimated. Here, the multiplicative effect on the attrition rate of an
increase in x is given by exp(b).

A concrete example may help to illustrate this point. Assume we
have a reference individual who we will characterize by x - 0; the
attrition rate function for the reference individual is then the (unspeci-
fied) ho(t). A second individual is similar to the reference individual in
all respects, except that the second recruit differs in one characteristic;
for example, he receives an affiliation bonus (xl = 1). For the second
individual, we have

h(t;x1 = 1,x2.... x n ) = exp(bl)ho(t)

or

h(t;xl = 1,x2.... xn = O)/ho(t) = exp(bl)

Thus, for example, if we estimate exp(bl) = 0.94, this indicates that at
any point in time the probability of attrition among reservists who
receive a bonus is 94 percent of the attrition among those not eligible
for the bonus; we would interpret this hypothetical result as a 6 per-
cent reduction in the rate of attrition due to the bonus.

mlmmm.... ........ .



IV. PATTERNS OF ATTRITION

TIMING OF ATTRITION

The Kaplan-Meier estimators of the attrition function for prior ser-
vice personnel in the Army Reserve and the Army National Guard are
depicted in Fig. 4.1. The horizontal axis shows the length of time
elapsed in months since entering the reserve component. Each point
on a curve indicates the cumulative proportion of reservists in the com-
ponent who will leave military service by that time. For example,
about 20 percent of prior service personnel joining the Army Reserve
will leave within the first year, and half will leave within the first two
years. Attrition is lower among reservists in the National Guard, a fact
at least partly ecplained by the differences in the composition of acces-
sions to the two components. The Guard enlists higher proportions of
older enlistees and those with more years of prior military experience.
Both of these groups tend to have lower attrition.
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Fig. 4.1-Attrition from the Army National Guard
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In both reserve components, attrition rises steeply at 12 months
after enlistment; most prior service accessions join up for one year and
quite a few leave after their initial enlistment is completed. The peak
in the attrition rate at 12 months is seen clearly in Fig. 4.2. The attri-
tion rate (the instantaneous probability of attrition among those in ser-
vice at the time) rises during the first year, peaks at 12 months, then
declines. The decline reflects a decreased risk of attrition if the reserv-
ist remains in service beyond the initial one year obligation, though
there are also small peaks at subsequent anniversary dates.

TRANSFERS

The attrition functions shown in Figs. 4.1 and 4.2 reflect the deci-
sion to leave military service. The specific reserve components realize
additional losses, however, because some who stay in military service
leave the entering component and join another reserve component or
the active force. The transitions within military service are shown in
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Fig. 4.2-Attrition rates for the Army National Guard
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Table 4.1. The table shows the military affiliation of those still
remaining in military service after a given period since entry. For
example, of those who enlisted in the Army Reserve and are still in
service two years after enlistment, 87.2 percent remain in the Army
Reserve, 7.5 percent have transferred either to the Army Guard (6.2
percent) or other reserve components, and another 5.3 percent have
joined the active force. These represent 50 percent of the total
enlistments-as we saw earlier (Fig. 4.1), about half of the Army
Reserve personnel leave within the first two years. Most transitions
are separations from the reserve to active duty service and transfers
between the two Army Selected Reserve components; transfers from
the Army Reserve components to other reserve components are rare.

We saw above that civilian attrition from the Army Reserve is
slightly higher than from the Army National Guard. Losses from the
Army Reserve to other military service are also greater than losses
from the National Guard. Among those still in service after two years,
13 percent of the Army Reserve and 9 percent of Guard enlistees will
have transferred to another reserve component or to the active force.
Among those remaining in service at five years, 25 percent of Army
Reserve accessions will have transferred elsewhere, whereas the

Table 4.1

AFFILIATION OF PERSONNEL STILL IN MILITARY SERVICE
BY TIME SINCE ENTRY

(Percent)

Time Since Army National Other Active
Entry Reserve Guard Reserve Force

Army Reserve
accessions

One year 92.5 3.6 0.7 3.2
Two years 87.2 6.2 1.3 5.3
Three years 83.5 7.8 2.2 6.5
Four years 80.0 9.5 3.0 7.5
Five years 75.4 11.3 4.0 9.3

National Guard
accessions

One year 1.6 95.1 1.3 2.0
Two years 3.2 91.1 2.5 3.2
Three years 4.5 88.3 3.3 3.9
Four years 5.6 85.4 4.1 4.8
Five years 6.7 82.3 4.5 6.6
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corresponding figure for the Army National Guard is 18 percent. Thus,
the difference between the two components in loss rates is accentuated
if we take account of separations to other military service as well as
civilian attrition. In addition, the Army Reserve loses more personnel
to the Army National Guard than they gain. After two years, 6 per-
cent of Army reservists will have transferred to the Army National
Guard, whereas only 3 percent of those who entered the Guard transfer
to the Reserve. In numbers of reservists, about 3900 members of the
three accession cohorts of the National Guard transfer to the Army
Reserve within the first two years, whereas almost 6400 Army Reserv-
ists in the three cohorts transfer to the National Guard.

ATTRITION DIFFERENCES BY DEMOGRAPHIC
CHARACTERISTICS

Attrition differs markedly for different demographic groups, as is
shown in Figs. 4.3-4.8. These graphs show the cumulative attrition
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rate since enlistment for each group. We show the cumulative attrition
rate rather than the hazard rate function because the former is
smoother and thus easier to interpret.' The cumulative attrition rates
are also a little easier to interpret for policymakers interested in exam-
ining what proportion of a group survives at different points in time.
The higher the level of education, the lower is the rate of civilian attri-
tion (Figs. 4.3-4.4). high school drop out of the National Guard within
two years, but only 30 percent of those with a college education leave
within two years (Fig. 4.3). The effect of education on attrition is even
more striking in the Army Reserve (Fig. 4.4). Here the two year rate
of attrition for those who have not completed high school is over 60
percent, but the attrition rate falls by half for those who have com-
pleted college.

We postulated in Sec. II that attrition will decrease with the number
of years the individual had previously served in the military because
both current pay and the present value of retirement benefits would be
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Fig. 4.4-Attrition from the Army Reserve by educational level

1The associated hazard functions are shown in the Appendix. We show the hazard
function only for reservists with the lowest and highest value of the characteristic to
make it easier to read the graph.
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higher. Figures 4.5 and 4.6 show this to be the case. The two year rate
of attrition among those with les3 than four years of previous military
service is 40 percent in the National Guard and 50 percent in the Army
Reserve whereas the rate is only about Vt0 percent for reservists in both
reserve components who have ten or more years of experience for both
components. About 45 percent of the reservists who have not com-
pleted

There are also sizable differences in attrition associated with the age
of the reservist at accession (Figs. 4.7 and 4.8). For the Guard, the two
year rate of attrition for persons under age 26 is 45 percent; for those
age 36 and older it is only 30 percent. This discrepancy is even more
pronounced in the Army Reserve; about 60 percent of those under age
26 leave within two years whereas the attrition rate among those 36
and older is only 25 percent. Older enlistees presumably have more
stability in terms of civilian jobs and family responsibilities than
younger persons. However, the age effect in Figs. 4.7 and 4.8 is at least

Years of service
0.9

- <4
0.8 - - -4-6

7-9
10-12

e 0.7 ..... >12

0.6
= 0.5

0.4
E

o 0.3

0 1
0 12 24 36 48 60 72

Time in months from entry

Fig. 4.5-Attrition from the National Guard by prior
years of service
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partly the result of the correlation between years of prior experience
and age. The graphs displayed here present the total effect of a
characteristic and everything correlated with th-t characteristic rather
than the incremental or net effect of that variable alone, holding all
other variables constant. The next section presents a multivariate
model that estimates the net effect of each characteristic on attrition.
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V. MULTIVARIATE ANALYSIS

INTRODUCTION TO THE MULTIVARIATE ANALYSIS

We fit a Cox proportional hazards model, described in Sec. III, to
estimate the joint effect of the characteristics on attrition. There are
two types of explanatory variables in our model: (1) baseline charac-
teristics of the individual at the time of accession, including the
recruit's age, prior military experience, and education, and (2) measures
reflecting the return from reserve service versus a civilian secondary
job, including reserve drill pay, reserve bonuses, the civilian wage rate,
and the civilian unemployment rate. The relative returns from the
alternative choices may change over time; we assume that it is these
relative rewards at each point in time that influence the reservist's
decision about whether to continue in military service.

A model in which the covariates change over time implies, ir princi-
ple, a three-dimensional data set with measurements on the time-
varying covariates for each individual at each point in time.' The
amount of data to be processed, and hence the cost of estimating the
model parameters, increases with the number of individuals in the sam-
ple and with the number of points at which measurements on the
time-varying covariates are taken. Because of the expense of fitting
the proportional hazards model with time-varying covariates, we have
estimated the model using data on a 10 percent random subsample 2 of
our analysis sample: 1037 individuals from the Army Reserve and 1261
individuals from the National Guard. We have also limited our mea-
surement of the time-varying covariates to each anniversary date.

We checked the estimates that -'e obtained from the subsample by
fitting a model on the full analybis sample using measures of the pay
and unemployment variables taken only at the time of accession. This
procedure measures with error the returns from the alternative options
that the individual faces at each decision point. If we assume that the
error in measurement is random, our estimate of the effect of the pay
and unemployment measures will understate the true effect in this
case. On the whole, however, the estimates from both the full-analysis
sample and the subsample are quite similar, although the estimates in

'With time-varying covariates, the attrition rate function is given by
h(t;xt) - ho(t)exp(bxt), where xt denotes the characteristics of the individual at time t.

2This is a straight 10 percent random subsample, not a 10 percent subsample of each
stratified cell.
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the full sample are more precise in the sense of having smaller stan-
dard errors because of the larger sample size. We present both the
full-sample and subsample estimates in the tables that follow. How-
ever, our discussion of the results centers on the estimates from the
full sample, noting instances in which the model with the time-varying
economic covariates produces different results.

Military pay at each anniversary is calculated based on reserve pay
schedules and the personnel system data about pay grade and years of
experience at each anniversary. The civilian wage rate and unemploy-
ment rate are those for the individual's home state during the quarter
in which the anniversary occurs. We include a dummy variable to
indicate whether the individual is eligible to receive a completion pay-
ment associated with an affiliation bonus; this variable also is time
dependent since the payment will be realized on the fifth anniversary
and subsequently the reservist will no longer be eligible to receive a
completion bonus payment.

An indicator that the individual anticipates being eligible to obtain a
reenlistment bonus at the next anniversary is set to one if he or she is
in a unit or skill class that was eligible at the most recent anniversary,
or at accession in the model estimated on the full sample. Our data on
the units and skill classes that were eligible for bonuses from year to
year were used to create the bonus variable. Finally, in our analysis
with time-varying economic factors, we include a variable to indicate
decision points at which an individual will be eligible to receive a com-
pletion payment from the reenlistment bonus if he or she continues to
serve to the next anniversary. This last indicator is not included in
the estimation on the full sample because at accession it takes the
value of zero for everyone; this variable takes the value of one only
after a reenlistment of three to six years by a bonus-eligible individual.
An important shortcoming of the reenlistment bonus variable as it
enters the time-varying model is the fact that we determine bonus eli-
gibility using occupation at accession. However, there is substantial
evidence to show that reservists change occupations frequently (Griss-
mer, Buddin, and Kirby, forthcoming). Bonus eligibility then can
change from year to year as the recruit's occupation changes as well as
changes in the skill classes designated to be eligible. Unfortunately, we
do not have data on these occupational changes. Our bonus results
are, therefore, biased to the extent that frequent changes in occupa-
tions mean frequent changes in bonus eligibility.

In fitting the proportional hazards model, we assume that the effect
of a change in any covariate is a shift in the attrition rate that is con-
stant over time. We investigate the validity of this assumption in two
ways. First, we include an interaction term between time and specified
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covariates in the model. The attrition rate function is then
h(t;x) - ho(t)exp(bix + b2xt) and a unit increase in x shifts the attri-
tion at time t by exp(bi + b2t). If the proportional hazards assump-
tion holds, then b2 should equal zero (Cox and Oakes, 1984). We
tested for an interaction between time and two of the key variables of
interest-namely military pay and reserve bonus eligibility. The tests
were made on the 10 percent subsample. The coefficient of pay
interacted with time had a t-statistic of -1.3 in the model for the
National Guard and -0.4 in the Army Reserve model. The t-statistics
for the coefficient of time interacted with reserve bonus eligibility were
-1.4 and -0.5. These results suggest that the proportional hazards
model is not inappropriate, at least with respect to the compensation
measures.

As a second check on the validity of the the assumption, we fit the
proportional hazards model for separate subgroups of recruits and com-
pared the plots of ln(-ln(S (x))) for the separate subgroups. S (x) is the
survival function for the subgroup evaluated at covariate values x and
is S(t;x) - Soexp(exp(bx)). The baseline or reference survival func-
tion estimate is analogous to the Kaplan-Meier nonparametric estimate
described in the previous section. If the proportionality assumption
holds, the plots will exhibit constant differences across the separate
subgroup (Kalbfleisch and Prentice, 1980). We compared plots of
separate estimates of the model for subgroups defined by tertiles of the
pay distribution and defined by eligibility for reserve bonuses. These
comparisons used the entire analysis sample and we evaluated the
function at an x vector given by the omitted group for classification
variables and at the mean of continuous variables. The graphical tech-
nique also supported the proportionality assumption.

RESULTS

The estimation results for the Army Guard are given in Table 5.1;
Table 5.2 contains the estimates for the Army Reserve. In addition to
the coefficient estimates and their t-values, we present the multiplica-
tive factor defined as exp(b), where b is the estimated coefficient. For
the measures of reserve pay, civilian pay, and unemployment rate, the
multiplicative factor gives the proportional shift in the attrition rate
associated with a one dollar increase in pay or with a one percentage
point increase in the unemployment rate. For the other characteristics,
the multiplicative factor shows the shift in the attrition rate for an
individual with the particular characteristic (e.g., with less than four
years of prior military service at accession) relative to that for an



31

* - r- 0 t- '0 .. La -iO m
(M E- .. ucfl Lo

z -

Q 0

m0 41.)O ' kor~ v 0 o m c')

I! 9.1 0.0 c!
Q* 00*~0 0 0 000 Q0 co

IIII

0U

CI) t- CD o 0CD -1 E- t~ w 0 o ' f

00~ ~~ ~ 1- c 4 0 cqCJJ C~'C
LO c . c- m 040 La 000 000 -00

>- - ~ cJ co 0m

Q*- ou ~ C 00 0C>00 000

o-o

< <

E- Z~

cn 0



32

cis - Q -O t C t l)

C4 L~o m t- eqtot- t-.-

0 2 0 'a-
C.) ccIl ii f l

0

co <Q0 000 QO0 0 -0

4) .~k.

4) 4) .s

0) 0 dC ~ - -
000 000 0000000

If ff11 111 fil

m Q or 0C

E-4>

w) o) Ce O- cac)
-i -. t4)

Ca CC? q q~o~~c~
C> r- 0 a~' 0 ) 0 Q

0.4)

-C r

to 4) W 4)

rD~C 0=. .- 0- a -r

Q 0 cc 0

4)z



33

c r- tolo-cliw ci D - n t

5 i C6 ~ oe- 6 4 > 0 oa

z

00

0 x

O 0

C4l

00

z 00 to

w~ 'm I I v 'm1 I Ill t-

000

C40 r.

040
>. w0 oma 4C wr

0 100

00~ 0 LO m C 0 be to to
m55



34

5A -

Ci U q.04 CO . .O . C4-~

el ~ -0 0 0-Q-40Q 0 N -

m) 4O UM0) ~0 w '~co o -

06

- m o a - aL3 0m)q-0

o 0)....'. 8 8 coC -0

00 CO.

o) m0I)q -u - W

-q m0)0r - >

.> m E- N 0 t- m 10 - "r0 t- Io0D)o - toC -e ..- tC 0 N % ,m 4

wC.) mw m) N~0 0- 0 0 0 -0 0 0
m 0 m - m > - Q).

10)

00 - r CI~~"-r 000 00 0 0 r00 )2

a w

El 0.

0)0

Zr~ w



35

otherwise similar individual with the reference or omitted value for
that characteristic (e.g., four to six years of prior service at accession).

Effects of Military Pay

Policymakers can affect reserve manpower levels by changing mili-
tary compensation, either by adjusting the basic pay rate or by offering
bonuses. Increases in the reserve pay rate significantly reduce the rate
of attrition at any point in time. The multiplicative factor for reserve
pay in the National Guard equation shows that a one dollar increase in
pay reduces attrition by about 2.4 percent ((1 - 0.976)*100).3 Using the
average drill pay rate of $20 (in 1979 dollars) in our sample, a 10 per-
cent increase in pay (i.e., an increase of $2) will reduce the attrition
rate from the National Guard by 4.5 percent (1 - exp(-0.023*2) =
0.045, where -0.023 is the beta coefficient for the reserve pay rate from
the estimates based on the full-analysis sample). For the Army
Reserve, a 10 percent increase in pay leads to a 9.5 percent fall in the
attrition rate. For example, the attrition rate function shown in Sec.
III indicated that about 6 percent of prior service accessions to the
Army National Guard who are in service at the first anniversary will
leave on that anniversary; with a 10 percent increase in pay, this attri-
tion rate could be reduced to 5.7 percent. For the Army Reserve, the
8.5 percent attrition rate on the first anniversary could be reduced to
7.7 percent with a 10 percent pay increase. 4

Although we believe these estimates can inform policymakers, there
are some limits in generalizing our estimates of the effects of changes
in military pay to the changes that would result from a current policy
change. Because our study is observational and not an experimental
test of pay variation, the magnitude of the estimated response to pay
may be biased by unmeasured factors that are correlated with both mil-
itary pay and attrition. Second, there may be a selectivity problem of
prior service reservists who chose to enlist during the period of our
study. If these enlistees are not representative of other prior service
accessions in the current and future periods, then the parameter esti-
mates generated by our model may not accurately predict attrition for
future accessions. This is an inherent problem in most studies that

3 The 0.976 in the formula is the multiplicative factor for the reserve pay rate from
the full-analysis sample results.

4 These numbers suggest that a 10 percent increase in pay could increase the retention
rate at the first anniversary by 0.32 percent in the National Guard and by 0.87 percent
in the Army Reserve. These elasticities give the effect of a pay increase on retention at
the date of the first anniversary, not the cumulative effect of a pay increase on increased
retention during the first year.
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limit analysis to particular cohorts; only analyses of subsequent cohorts
can help validate our results.

Effects of Bonuses

Our results concerning the effects of bonuses on attrition are mixed.
The affiliation bonus for prior active duty personnel is associated with
lower attrition, as we hypothesized, but the effect is not statistically
significant.5 We find a statistically significant decrease in attrition
among Army reservists eligible for a bonus if they reenlist for the
requisite term at the next anniversary in the estimates from the full
sample of Army reservists. Eligibility for a reenlistment bonus, how-
ever, is not significant in the other models that we estimated, and in
fact has an unexpected positive sign in these models. We estimate that
Army reservists who subsequently receive a reenlistment bonus are sig-
nificantly more likely than otherwise similar reservists to continue ser-
vice to receive the completion payments. However, the indicator for
receiving a reenlistment bonus is associated with increased attrition,
although not statistically significant, in the equation estimated for the
National Guard.

As with the response to military pay rates, there are difficulties in
estimating the effects of bonuses from an observational study. Reserv-
ists who are eligible for bonuses or who are receiving bonuses may
differ from other reservists in ways we have not measured and for
which we, therefore, cannot control. Reenlistment bonuses are specifi-
cally targeted to reservists in units or with skills where shortages occur.
That is, bonuses are offered to reservists that the services have experi-
enced difficulty attracting or retaining in the past, perhaps because
they have more attractive civilian alternatives than individuals who are
not in the groups designated as eligible for bonuses. Eligibility for
bonuses, therefore, may be correlated with unmeasured attributes of
the alternatives available to the individual that would introduce a posi-
tive bias in the estimate of the pure effect of being eligible for a reen-
listment bonus on attrition. On the other hand, there is a self-
selection bias in the estimate of the effect of the affiliation bonus and
of the effect of receiving a reenlistment bonus. Individuals who accept
reenlistment bonuses commit to serve for at least three years; individu-
als who are eligible for a completion payment as part of the affiliation

5Recall that the 30 percent of Army Reserve personnel who were missing data on
whether their prior service was in the active or reserve force were assumed to be prior
active duty personnel. A small proportion of these met the criteria for affiliation bonus
eligibility. If they were incorrectly coded, then there is a small attenuation bias in our
estimate of the affiliation bonus in the Army Reserve equation.
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bonus commit to serve for at least 18 months. It would not be surpris-
ing to find that reservists who are willing to commit to a term of ser-
vice longer than one year would be more likely to remain in service
than individuals who choose shorter commitments. That is, the indica-
tor for receiving an affiliation bonus or a reenlistment bonus may be
correlated with an unmeasured propensity for reserve service that
would tend to introduce a negative bias in the estimate of the pure
effect of a change in military compensation on attrition.

Although the bonus program is not administered as an experimental
design, attrition rates among a group of like reservists before and after
a bonus is offered to the group provide a quasi-experimental com-
parison to estimate bonus effects. In Table .3 we present such a com-
parison. To estimate the reenlistment bonus effect, we select units or
skill groups that first became eligible for a bonus in FY82 and compare
attrition during the first 12 months by reservists who joined those
units or skills in FY80, before eligibility, with those who joined the unit
or skill in FY82, after eligibility.6 For the comparison, we select only
reservists who satisfy the other reenlistment bonus eligibility
criterion-that they have fewer than ten years of previous military
experience. This contrast is labeled "test group" in Table 5.3. Because
such before and after comparisons may be confounded with other
changes occurring over time, we also present a "control group" contrast
to show the time trend. The control comparison gives attrition during
the first 12 months by individuals in the FY80 and FY82 cohorts who
joined units or skill classes that were not eligible for reenlistment
bonuses during FY80 through FY83.7 Again, we include only reservists
who satisfy the other reenlistment bonus criterion.

To estimate the affiliation bonus effect, we compare attrition among
prior active duty personnel who enter reserve service in FY80 with
those who enter in later years; we restrict the comparison to those with
five years of service as it is this group that may receive completion
payments in connection with an affiliation bonus. We present this last
comparison only for reservists entering the National Guard because, as
we noted in Sec. III, we have a great deal of missing data about
whether individuals entering the Army Reserve had prior active duty or
prior reserve service.

OWe do not include the FY81 cohort in the "before bonus" group for units and skills
that became eligible in FY82 because the announcement of eligibility might affect the
decisions of some members of the FY81 cohort. Similarly, we do not include skills and
units that became eligible in FY81 in the test group because the announcement might
affect the decisions of some members of the FY80 (before) cohort.

7We require that the unit or skill be ineligible through FY83 because we want the
decisions of the FY82 cohorts during the 'irst 12 months to be unaffected by bonus eligi-
bility.
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Table 5.3

ATTRITION DURING THE FIRST YEAR AMONG ELIGIBLE
INDIVIDUALS BEFORE AND AFTER BONUSES OFFERED

(Percent)

Type of Bonus and National Army
Contrast Group Guard Reserve

Reenlistment bonus
Test group

Before bonus (FY80) 25 34
After bonus (FY82) 27 31
(Number of cases) (728) (423)

Control group
FY80 cohort 22 31
FY82 cohort 23 28
(Number of cases) (1952) (1489)

Affiliation bonus
Test group

Before bonus (FY80) 30 -
After bonus (FY81, FY82) 24 -

(Number of cases) (2076) -

The findings in Table 5.3 suggest that eligibility for a reenlistment
bonus has little effect on attrition during the first year. There is little
change in attrition rates in the National Guard before and afte the
bonus. Although attrition rates for the Army Reserve fell in units and
skill classes subsequent to offering them a bonus, this drop appears to
mirror trends that occurred in other units and skills in the Army
Reserve. The completion payment in the affiliation bonus, on the
other hand, does appear to reduce attrition. We do not have a control
comparison because the before and after contrast includes all individu-
als entering the reserves from active service who have a remaining mil-
itary obligation. However, we do not see declining attrition rates in
the National Guard over the period that would be confounded with the
affiliation bonus effect.

Effects of Civilian Economic Conditions

The civilian pay and unemployment measures are significant, and of
the hypothesized sign.8 Again using the average values for the variables
in the sample, a 10 percent increase in civilian pay (an increase of

OExcept we obtain a positive although insignificant coefficient for unemployment for
the Army Reserve model with time-varying characteristics.
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0.61) leads to an estimated 1.5 percent increase in attrition in the
Army Guard and to an increase of 3.0 percent in the Army Reserve.9 A
10 percent increase in the unemployment rate (from 8.96 percent to
9.86 percent) leads to a 1.3 percent decrease from the National Guard,
and to a 1.7 percent decrease in attrition from the Army Reserve.

The civilian wage rate and unemployment rate that we use measure
with error the civilian opportunities facing any particular individual
because the variables do not take into account the individual's skills
and training. It would be preferable to use wage ind unemployment
measures that adjust for education or occupation as well as home
residence, but such data series are not available. The measurement
error will bias the coefficient estimates on the civilian pay and unem-
ployment variables. Unfctunately, the usual econometric errors-in-
variables result that the coefficient will be attenuated may not hold
here. This is because the errors in measuring the civilian opportunities
facing the individual cannot be assumed to be random, but are likely to
be correlated with other covariates in the model such as education. As
a result, the direction of bias in the coefficients on these variables is
uncertain.'

0

The individual's military-related skills may correlate with the
individual's specific opportunities in the civilian market which we can-
not capture with our aggregate unemployment and wage measure.
Therefore, reserve occupation is included as another indicator of the
relative returns from civilian service and reserve service. On the other
hand, there are no civilian counterparts for some military occupations,
and reservists in these occupations may realize nonpecuniary gains
from the opportunity to maintain these skills. Occupation, however, is
not significant in either component. The chi-square statistic given for
occupation (and the other demographic variables) tests the joint signif-
icance of all the coefficients associated with that particular demo-
graphic characteristic; in neither component is the chi-square for occu-
pation significant."

'These estimates are based on the full sample using the baseline or accession values.
'0For a discussion of the effects of measurement error on coefficients in multivariate

regression under a variety of assumptions regarding the nature of the measurement error,
see Marquis et al., 1981.

11The chi-square statistics represent the effect of deleting the explanatory variables
from the full model. Those presentd for the subsample come from fitting the propor-
tional hazards model using the accession values of the pay and unemployment variables
rather than allowing these characteristics to vary. This was done because of the high
cost of estimating the model with time-varying covariates.
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Effects of Individual Characteristics

In Sec. II we hypothesized that the current, perceived value of mili-
tary retirement benefits increases with age and years of prior military
experience and therefore that attrition would decrease with these
characteristics. In both components, there is a significant inverse rela-
tionship between age and attrition. As with the descriptive analysis,
the differences between age groups are quite striking even when con-
trolling for other variables. The hazard of attrition from the National
Guard is about 30 percent lower for an individual age 36 or older than
for an individual age 25 or younger; the comparable figure for the Army
Reserve is about 40 percent.

Years of previous military experience, however, does not have the
hypothesized effect after we control for age. In the National Guard,
prior military experience does not show a significant effect on attrition.
Prior military experience, of course, indirectly affects attrition because
the rate of military pay is dependent on years of experience. In the
Army Reserve, the set of indicators for prior years of service is signifi-
cant in the full sample; however, the effects are not monotonic and do
not follow the hypothesized pattern.

Differences in education have large and significant effects on attri-
tion, even after controlling for other variables. The hazard of attrition
from the National Guard for those without a high school degree is 18
percent higher than for those completing high school; the difference is
25 percent in the Army Reserve. Overall, aptitude scores are not sig-
nificantly related to attrition, once education and other factors are held
fixed; however, Army reservists with the highest aptitude scores
(Category I) are less likely to leave than other reservists. In the Army
Reserve subsample, the multiplicative factors show some other large,
although insignificant, differences among individuals with different
aptitude scores, with the unexpected finding that Category IV enlistees
are less likely to leave than Category III. However, this last result is
not replicated in the whole sample.

The hazard of attrition from the National Guard is 10 percent
higher among reservists whose prior military experience was in active
duty than among those who served in the reserve. (We have not
included this variable in the Army Reserve equation because this infor-
mation was missing for over 30 percent of the Reserve records.) We
had hypothesized earlier that this may be due to differences in infor-
mation; individuals with previous reserve experience return with
knowledge of what reserve service entails, whereas those whose previ-
ous military experience was in active service may enlist in the reserve
with incorrect perceptions of what reserve service involves.

| • m n .n m ...



VI. CGN¢CLUDING REMARKS

Despite the important role they play in manning the Selected
Reserve, there has been scant research about the accession and attri-
tion decisions of prior service individuals. Here we have presented new
information about attrition among prior service reservists in the Army
Reserve and Army National Guard and an analysis of how attrition
decisions differ between reservists of differing characteristics and in
different economic environments. The findings of this study, along
with forthcoming results from our analysis of reserve accession deci-
sions by individuals with military experience, can contribute to man-
power planning in several ways.

First, the information about accession and attrition rates is neces-
sary to project future manpower levels and to assess whether target
levels will be met. Information about the composition of prior service
cohorts is as important as the total number in reserve service, particu-
larly years of previous experience when individuals join and differences
in separation behavior among individuals as a function of their military
experience, since this affects the amount that will be paid out in com-
pensation for the force. Other work is being carried out at RAND to
develop simulation methodology for policymakers to use to project
future manpower levels under various scenarios about the characteris-
tics of the civilian economy. Information from our analysis concerning
attrition among different subgroups of reservists and its dependence on
civilian economic conditions will be a crucial input to that type of
simulation model.

In addition to projecting manpower levels, our analysis provides
important insights about how policymakers can influence the size of
the reserve forces. Our results about how individuals respond to
economic incentives are especially timely given the Congressional
directive to the Sixth Quadrennial Review of Military Compensation
(QRMC) to study the reserve compensation system. To support the
review, RAND has studied reserve personnel problems that may be
remedied, at least in part, by changes in compensation and has recom-
mended several priority areas for compensation reforms (see Grissmer,
Buddin, and Kirby, forthcoming). One recommendation is that a pri-
mary goal of compensation reforms be to obtain longer consecutive ser-
vice from both prior service and nonprior service recruits. Our mul-
tivariate analysis shows that the rate of military pay can significantly
affect the length of service of prior service personnel; a 10 percent
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increase in reserve pay is estimated to decrease attrition rates by about
5 to 9 percent. For the three cohorts of Army Reservists, the 10 per-
cent increase in pay could have induced about 700 individuals who left
on the first anniversary to extend their service beyond this; the com-
parable number for the National Guard is 300 individuals. 1

Special bonuses as presently constituted may not offer as effective a
compensation reform as changes in current pay. The preponderance of
our evidence suggests that reenlistment bonuses do not affect attrition
among prior service individuals; eligibility for a completion payment,
however, is associated with lower attrition among those entering the
reserves from active services. Although our findings concerning bonus
effects may be confounded with other factors for which we are unable
to control adequately, the results are consistent with an experimental
test of special bonuses. The experiment found only very small effects
of bonuses on reenlistment rates; however, bonuses do appear to influ-
ence the behavior of those who reenlist by encouraging them to sign up
for a longer term of service and to serve longer after reenlistment
(Grissmer and Hiller, 1983).

Changes in the retirement program offer a third way that the mili-
tary can alter financial incentives to encourage longer service. We do
not have direct measures of how the retirement package affects attri-
tion and retention decisions, although proxy measures that are related
to an individual's anticipated benefits from the retirement system such
as age do hint at the potential of changes in these benefits to alter
attrition. Current work at RAND for the QRMC includes a more
direct assessment of the effect of changes in retirement benefits. That
work, along with our estimates of the elasticity of attrition with respect
to current pay, will allow QRMC to predict the cost-effectiveness of
changes in various elements of the compensation package.

A second goal for compensation reforms that RAND has recom-
mended is to reduce geographical shortages of personnel. Lack of flexi-
bility in reserve compensation levels to address differences in local
labor markets is identified as a problem giing rise to such shortages.
Indeed, our empirical work shows that changes in civilian opportunities
in the local market do significantly influence attrition from the
reserves. Our estimates of the elasticity of attrition to changes in local
conditions and to military pay can assist in designing compensation
initiatives to overcome the geographic differences in manning success.

1This is an estimate of the effect of a pay increase on retention at the date of the first
anniversary among those who would survive to the first anniversary at the lower pay; it
is not the cumulative increase in retention beyond one year for a pay increase instituted
at accession.
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Our results firmly support a model in which reservists weigh the
economic rewards from military service and from civilian alternatives
in making decisions about reserve service. Our estimates about how
individuals respond to these economic incentives can aid policymakers
in designing policies that will be effective in retaining personnel and
meeting manpower needs.
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