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PREFACE

f This is the final report on the results of the Enlistment Bonus

Experiment, a national test conducted by the Department of Defense
and the U.S. Army. The experiment originated when Congress passed
the Uniformed Services Pay Act of 1881, which permitted the military
) services to pay larger cash bonuses to certain enlistees, At that time
the House/Senate Conference Report directed the Secretary of Defense
to initiate a test of the newly authorized bonusges in order to evaluate
their effects on recruiting. The Rand Corporation’s Defense Manpower
] Research Center assisted in the test design and was responsible for
analysis of the results, on behalf of the Assistant Secretary of Defense
for Force Management and Personnel.
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SUMMARY

The Department of Defense recruits and trains approximately
300,000 new enlistees for military service annually. One of the princi-
pal challenges for defense managers is attracting a sufficient number of
these recruits into critical occupational specialties, within a reasonable
level of recruiting expenditures, Thia report describes the rcsults of a
nationwide experiment directed by Congress to test a key recruiting
incentive: the cash enlistment bonus.

DESIGN OF THE EXPERIMENT

The purpose of the Enlistment Bonus Experiment was to assess the
offects of expanded cash bonuses authorized by Congress to attract
highly qualifisd young people into military service, Two new bonus
programa wers tested in the Army: an increassd bonus for a four-year
enlistment, raised from $5000 to $8000; and (2) a new $4000 bonus for
a three-year enlistment, The new bonuses were restricted to high
achool graduates with qualifying test scores who enlisted in Army skills
that previously paid the $5000 bonus.

The basic design of the test called for three cells with the following
bonus offerings:

o Cell A (70 percent of the nation): $5000 bonus for a four-year
enlistment (the control program)

o Cell B (156 percent of the nation): 88000 bonus for a four-year
enlistment

o Cell C (15 percent of the nation): $8000 bonus for a four-year
enlistment, or $4000 bonus for a three-year enlistment

Bach cell was composed of local areas that were assigned to the cells by
a randomized process, with consiraints ensuring that the cells were
well balanced. Balancing variables included factors such as previous
enlistment rates, civilian sconomic conditions, measures of geographic
location and dispersion, and Army recruiting goals. Each cell thus
mede up a representative sample of the nation,

The test was run from July 1982 through June 1984. To monitor
the results, Rand collected monthly data during the test period and a
one-year base period, These data included enlistment rates and factors
that could influenice the test outcomes, such as economic conditions,
recruiting resources, and advertising dslivery.
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ANALYSIS PROCEDURE

Bonuses have three possible effects on different stages of the enlist-
ment process:

s Market expansion effects: Increases in the total number of peo-
ple joining the Army

o Skill channeling effects: Shifts in enlistments toward skills <ii-
gible for the teat bonuses

® Term of enlistment shifts: Changes in enlistees’ choices among
four-year, three-year, and two-year terms of obligated service,

The analysis procedure was designed to quantify each of these sffects.
It uses a multivariate, simultaneous equations model that, in effect,
compares year-to-year changes in monthly enlistment totals between
the test and control cells, adjusting for changes in extraneous factors
that could affect the results. This method controls for many types of
influences, such as cross-cell differences in demographic characteristics
or changes over time in national attitudes toward militury service,

In addition, the model considers effects of recruiter responases to the
bonus changes. For example, if the new bonusee increase the number
of volunteers and goals remain unchanged, recruiters could reduce their
offort and still attain their goals, thus masking the bonus effect. The
model also considers “high-quality” and “low-quality” enlistments sepa-
rately, explicitly incorporating the tradeoff that recruiters face between
activities that tap the high- and low-quality markets.! By representing
these phenomena through a series of underlying structural equations,
the model makes it possible to estimate directly the effect of the
bonuses on high-quality enlistments, holding conatant all other factors,

RESULTS

The analysis of market expansion effects showed that the B Cell
program (an $8000 bonus for four years) had the potential to produce
4.1 percent more high-quality Army enlistments than did the control
program. That result is statistically significant at the .10 level, In the
case of the C Cell program (38000 for four years, or $4000 for three
years), the corresponding increase was 5.0 percent, significant at the
.05 level. These estimated effects are based on the analytic model
holding constant all other factors, including economic and recruiting
resource factors and recruiters’ level and direction of effort.

A high-quality enlistee, an defined by the Army, is one who has a high sshool
diploma and an aptitude test score in the upper half of the youth population.

P




vii

‘- The analysis revealed much larger bonue effects on enlistees’ skill
and term of enlistment choices. We studied these effects by adding
extra equationc to the market expansion model to show (1) the impact
of the test programs on enlistments in test-eligible skills, controlling

for the total number of Army enlistments and (2) the impact of the
ﬁ programs on the distribution of enlistments among two-, three-, and

four-year terms, controlling for the number of enlistmenta into those

1 skills. The resulting estimates are as follows:
B Cell. Compared with the A Cell, the B Cell program produced
) 31,7 percent more high-quality enlistments in eligible skills, even

after controlling for the market expansion effect. The program
also shifted enlistees’ choices of terms, increasing their rate of
four-year commitments by 15.3 percent while reducing three-year
} and two-year commitments,

C Cell. The C Cell program produced 41,5 percent more high-
quality enlistments in eligible ekills than did the A Cell program,
. net of other effects. It also increased the rate of three-year enlist-
! ments by 874 percent, while maintaining essentially the same

rate of four-year commitments as in the A Cell and reducing
two-year commitments.

The market expansion results are magnified when viewed in con-
junction with the bonuses’ simultaneous effects on term of service
choices. The expanded bonuses both attracted more recruits and
lengthened their average term of commitment, Compared with the A
‘ Cell, the test programs increased the total number of man-years obli-
gated to the Army by 6 percent in the B Cell and 8 percent in the C
Cell.

Thus, the experimental results show that bonuses can have substan-
tial effects on recruiting. In addition, bonuses are a very flexible policy !
{ tool, by design. Without altering the fundamental structure or lev: | of
military compensation, bonuses can be quickly altered when sho: falls
appear in specific personnel categories. This flexibility, combined with
the large effects of bonuses on skill and term of service choices, indi-
cates that bonuses are a useful option for management of enlistment
flows and for overcoming personne] shortages in critical skitls,
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I. INTRODUCTION

The Department of Defense annually recruits and trains approxi-
mately 300,000 new eunlistees for military service, Since the end of the
draft in 1072, all of these personnel have been volunteers who chose
the military over alternative possibilities such as civilian employment
or education. One of the principal challengea for defense managers in
recent years has been to attract these volunteers within a reasonable
level of recruiting expenditure.

Both Congress and executive branch agencies pay close attention to
expenditures for recruiting, Defense menpower policy issues often
center on questions of recruiting incentives and resources, How much
compensation, what types of benefits, and what levels of recruiting sup-
port are needed to obtain the required quantities and mix of enlist-
ments? These questions have been paiticularly acute for the Army,
which has historically experienced more difficulty than the Navy,
Marine Corps, or Air Force in recruiting the capable personnel needed
to handle increasingly sophisticatod equipment. In the past, however,
decision-making has been handicapped by a lack of precise and reliable
information about the behavioral responses of young people to various
recrujting policies,

Thie report describes the results of a nationwide experiment
designed to provide new data on a key enlistmant incentive: the cash
enlistment bonus. The bonus, paid to qualified recruits entering criti-
cal occupational specialties, has become a major feature of military
recruiting packages, particularly in the Army. Responding to a man-
date from Congress, the Department of Defense and the Army under-
took a two-year test, from July 1082 through June 1984, to determine
the costs and enlistment effecte of expanded bonuses for various terms
of active duty service. The Rand Corporation assisted by designing the
experiment and analyzing the data,

Three principal questions were addressed:

1. Would increased bonuses attract significantly more “high-
quality” recruits into the Army?

2. Would larger bonuses encourage more enlistments in the
hard-to-fill critical specialties?

3. Would an expanded bonus program influence recruits to sign
contracte for longer terms of service?




The purpose of this report is to document the experiment, explain
our analysis, and assass the effects of enlistment bonuses on the Army
recruiting process, To understand the experiment, it is essential to
appreciate the objectives of the recruiting system, the role played by
enlistment incentives in the process, and the circumstances under
which the bonus experiment originated. The next section reviews that
information. Successive sections describe the experimental desigm,
data and analytic approach, empirical results, and conclusions,




II. BACKGROUND OF THE EXPERIMENT

THE UNDERLYING CONCERN: RECRUIT QUALITY

Success or fuilure in recruiting depends, in large part, on the per-
sonal characteristics of new recruits, The services do not face an
outright shortage of people; in recent years, at least, they have always
been able to meet their volume requirements, The problem has been
attracting the right kind of people-—namely, those regarded as “high
quality” recruits, Our analysis and our observations of recruiting
activities in the field make it clear that there is a large supply of less
qualified people willing to enlist; more capable individuals, however, are
less likely to volunteer and hence are more costly to obtain,

The services regard educational attainment and aptitude as the two
primary indicators of quality in an enlistee. Following nomenclature
generally used by the Department of Defense and the Army, we define
a high-quality recruit as one who:

¢ Is a high school diploma graduats and
¢ Has received a percentile score of 50 or higher on the Armed
Forces Qualification Test (AFQT)

Experience has shown that recruits who are high school graduates
are considerably more likely than dropouts to remain in the service for
their full term of commitment, to conform to military standards of
behavior, and to avoid disciplinary infractions.! Persons with high
AFQT scores are more likely to do well in traiuing, und by inference,
are thought to have a higher probability of successful performance on
the job? For these reasons, the primary enlistment incentive
programs—honuses and the more generous types of educational
benefits-—-are restricted to high-quality individuals,

All of the mervices, and especially the Army, experienced difficulty
enlisting high-quality males during the late 1870s and early 1980s.°

"Throughout this report, references to “high school graduates” include both those who
have diplomas and those who are high school seniors at the time of signing an snlistment
contract. Virtually all seniors who sign contracts obtain a diploma before entering active
duty. For a review of the evidence indicating the superior record of such recruits, see
Buddin (1984).

2For a review of the data showing the relationship betweer AFQT score and training
success, see Office of the Assistant Secretary of Defense for Manpower, Inatallations, and
Logistics (1985),

3The services do not perceive significant problems in recruiting females. Since the
beginning of the all-voluntesr force, famale recruiting quotas have been readily reached,
and the services have found it possible to accept only high-yuality women, This reflects

3




Table 1 shows the quality level of Army recruits during the period
when the Enlistment Bonus Experiment was being considered. At that
time, the servicen were just emerging from a prolonged recruiting
slump. In Fiacal Year 1980 the Army managed to obtain only about
33,000 high-quality enlistments, 22 percent of the total. This placed
the aptitude of the average Army recruit significantly below the civilian
norm, whereas recruits in the other services were above the norm
(Office of the Assistant Secretary of Defense for Manpower, Installa-
tions, and Logistics, 1982). Although the situation has improved con-
siderably in the last few years, the Army remains concerned about the
quality of future cohorts of recruits,* Approximately 50 percent of ail
Army enlistments have been in low-quality categories since 1983,

The disappointing results in 1980 prompted deep concern in the
Department of Defense and Congress, leading to proposals to increase
educational benefits and cash bonuses for eulistmont. The principal
source of this concern was apprehension over the viability of the all-
volunteer force. In addition, there were long-term fears that the
Army's increasing inventory of technologically sophisticated woaponry
could drive up quality requirements in the late 1980s and early 1890s,

Table 1

QUALITY OF ARMY ENLISTMENTS, 19801984
(Nonprior Service Males)

High- Low. Percent
Fiseal  Quality Quality High Total
Year Enlistments Enlistments Quality Number

1980 33,146 115,807 22 148,863
1981 34,100 793,211 32 107,410
1982 53,754 63,622 46 117,376
1683 66,949 85,228 61 132,177
1984 88,089 18,002 49 114,881

to some degree the low level of demand for females ir: the services' personnel policies.
Many Army oocupational upeciaities are closed to women because the job entails expo-
sure to combat. None of the Army specialties that were included in the bonus experi-
ment accept females, so this report doss not consider fomale recruiting.

“The Army contends that its needs for high-quality personnel will continue to riss,
although a precise mathod for determining the optimal laval of “requirementa” has not
been established (sse Office of the Assistant Secretary of Defense for Manpower, Instal-
lations, and Logistics, 1085),




at the same time that the size of the youth cohorts would decline.”
Thus, the stage was set for intense efforts to improve military recruit-
ing, and for efforts to understand the effects of changes in recruiting
resources.

BONUSES, ENLISTMENT INCENTIVES, AND
RECRUITING RESOURCES

Compensation is one of the primary policy tools that managers pos-
sess to affect recruiting. However, in the military the compensation
package is very complex and difficult to adjust, consisting of basic pay,
allowances for food and housing, health care, retirement, and other
“fringe benefits” that are closely regulated by law and changed only by
Congressional action. Cash bonuses represent one area where the
Department of Defense and the military services have fairly wide lati-
tude in adjusting compensation. Basically, each service can, with
Department of Defense approval, offer bonus payments up to a leg-
islated maximum provided the bonus recipients enter occupational
specialties designated as “critical skills.” Under these circumstances an
increase in cnlistment bonuses hecomes a potentially attractive
mechanism for alleviating personnel shortages. Bonuses are flexible,
since they can be added or deleted at any time without affecting ele-
ments of the future or current compensation package. In addition,
they theoretically cost less than general pay increases, since they are
paid only to persons in specialties with shortages. These advantages
were among those cited by the Department of Defense in 1982 when it
defended enlistment bonuses as a lower-cost alternative to new educa-
tional benefit programs that Congress was considering (Korb, 1982).

Table 2 exhibits the principal features of the Army enlistment bonus
program before the experiment. Like other enlistment incentives,
bonuses were restricted to high school graduates with qualifying test
scores.® In addition, bonuses were paid only to recruits who signed a
contract to train and serve in one of a designated set of shortage skills,
Under legislation then in effect, the maximum allowable bonus was
$56000, payable to a recruit after finishing occupational training in a
qualifying critical skill. The Army offered the 35000 bonus only for a
few akills, primarily the traditional combat-arms specialties (infantry,
armor, and artillery). These skills, historically among the most

Ses Tan and Ward (1984) for a description of the youth cohort decline and an
analysis of its effects on civilian wage opportunities.

fUntil early 1964, the minimum qualifying AFQT score for Army honuses was 30, hut
the minimum was raised to 50 thereafter.




.

Table 2
ARMY BONUS PROGRAM BEFORE THE EXPERIMENT

Enlistment Bonus Amount (8},

By Term of Enlistment
Bonus
Qualifi- Skill Group
cations (Occupational Four Three Two
Required®  Specialty Category) Years  Years Years
HS Grad,
High AFQT Test-eligible akills 8000 0 0
HS Grad,
High AFQT Other bonus skills 1800- 0 0
3800
- Nonbanus skills 0 0 0

2Ronuses are pald only to recruita classified as “high quality”
{high school diploma graduates with AFQT scores of 80 or higher),
Other recrulte sre ineligible for bonuses.

difficult to flll, were those selected for the bonus test; thus they are
identified a» “test-eligitle” skills in Table 2. Many other skills, how-
ever, offered amallor bonuses, ranging from $1500 to 33800,

Ons of the Army's principal objectives for the bonus program was
shill distribution, that is, encouragement for recruits to sign contracts
for certain ocoupational spacialties rather than others. In addition, the
program was designed to encourage longer terms of service. As Table 2
shows, in each skill category, a qualifying recruit could choose to com-
mit for a term of obligated service of two, three, or four years, How-
ever, by law bonuses could be paid only to thoss who signed four-year
contracts,

Table 8 shows that bonus skills, in fact, did recelve considerably
longer terms of commitment. During the base year hefore the experi-
ment, more than 78 percent of reoruits entering the $5000 bonus skills
signed contracts for four years, compared with a figure of only 30 per-
cent among recruits entering nonbonua skills.” The data also indicate
how extensive the ocombat-arms bonus program had become. The
$5000 bonus skills mccounted for more than 13,000 enlistments during
that year, representing 30 percent of all high-quality recruits. The
resulting bonus payments (to those who signed four-year contracts)

7Tho_ term *base year" refers to the 12.month period (July 1881 through June L982)
immediately preceding the experiment.




# Table 3
ARMY ENLISTMENT CONTRACTS DURING BASE YEAR, BY TERM
OF BERVICE, QUALITY LEVEL, AND SKILL GROUP

Percent Distribution of
Enlistment Contractas,
by Term of Service

Total i
Quality Bkill Four Thres Two Number of
; Lavel® Group Years Yoars Yoars Contrects
' Tost-eligible :
! . wkills 758 07 144 13,887 {
High  Other bonus 5
’ ; akills 88.9 2.2 174 7,428 i
' Nonbonua |
. skille 30,8 83,8 18.9 24,987 |
Test-eligible |
akille 349 88.1 0.0 19,217 I
‘ . Low  Other bonus :
' skila 28.2 n.e 0.2 8,087
. Nonbonus
R akilly 29.1 70.8 0.1 34,8420

SHigh quality = High schoal graduates with AFQT scores of 50 or mors,
The base year is the 12-month pericd from July 1081 through June 1082

pr—

totalled more than $50 million, or about 80 peroent of the Army enlist-
ment bonus hudget.

.

ORIGIN OF THE BONUS EXPERIMENT

i

y' Bonuses, of courss, are not the only mechanisms used to influence
¥ i recruiting. Prominent among the alternatives are sducational benetits,

‘ which have been the subject of great public and Congrossional intereat
over the paut 10 yeurs, Thess benefits commit the service to paying a
specified amount for tuition, living expenses, and related coats of civil-
lan postsecondary education for the recipient, after he completes a
term of active duty., Educational benefits and bonuses are frequently
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viewed as alternative programs that might ameliorate a difficult
recruiting situation.?

In response to the wide support for larger vducational benefit pro-
grams in 1980, Congress directed the Dapartment of Defense to test a
number of alternative educational benefit plans, The result was an

‘experiment called the Educational Assistance Test Program, in which

three new educational plans wers offered to high-quality recruits in
selected sreas of the nation during Fiscal 1881, Rand designed and
analyzed that test, and found, among other things, that expanded edu-
cational benefits for Army recruits in oritical skills increased Army
high-quality enlistments by 9 percent without harming the recruiting of
the other services.” Subsequently, that program, called the Army Col-
loge Fund, was adopted nationwide in Fiscal 1082,

The Army College Fund applied to all of the combat skilly included
in the 85000 bonus program, Nevertheless, the Department of
Defence, concerned all along that even with the increased educational
benefits, enlistments might not meet projected requirements, pressed
for further expansion of the bonus program. Therefore, in the summer
of 1981, the Department of Defanse requested Congreas to increass the
maximum snlistment bonus from $5000 to $10,000 for a four-year term
of service, and it asked for new authority to pay a smaller honus for a
three-year term of service,

The two houses of Congress differed on this proposal. As a
compromise, the conference committee sottled on a program providing
for (1) a maximum $8000 bonus for a four-ysar enlistment and (2) a
maximum 34000 bonus for a three-year enlistment, on a test basis only
and limited to high-quality recruits entering Army critical skills. The
Unifcined Services Pay Act of 1981 authorized these changes, and the
conference report accompanylng the legisiation diracted the Secretary
of Defense to Institute a test of the full range of the new horxumi
modeled on the previously completed Educational Assistance Teat.!
The Enlistment Bonus Test was the result.

1.8, House of Representatives, Committes on Armed Services (1981),

“':‘;rnlndu (1042) summarises the history of educational banefit programs in this
pe N
Under the Veterans Edusationsl Assistanice Program, any snilstes could contributa
up to $3700 to an sducational fund; the government then matohed those contributions $2

for §1. The Amn Collexe Fund sllowed the Army to add an extra amount (a “kioker")
up to $12,000 for high-quality recrults in certain akills, Ses Fernandes (1882) for detalls.

11,8, Housa of Represantatives, Confarence Report (1881),

i




POTENTIAL EFFECTS OF THE BONUS ON
THE ENLISTMENT PROCESS

The new bonus programs were designed to assist Army recruiting in
general, but their effects could be manifested in a number of ways that
depend on the sequence of steps in the enlistment process. Before we
turn to the design and analysis of the experiment, it is useful to review
the steps through which a typical recruit goes before signing a contract
to enter the Army.

Initial Contact by a Recruiter

The key agent in the enlistment process is the recruiter; in the
Army, this s a noncommisaioned officer who is assigned a specific area
and a definite quota of recruits to be obtained each month. The
recrulter's work is guided by the monthly “mission box” of quotas that
the Army Recruiting Command assigns to him, specifying a particular
number of high school graduates, seniors, and other types of persona by
AFQT category. Over much of the period of interest hers, a typical
recruiter recolved a monthly quota of one high-quality and one low-
quality recruit.!® His main activities are to sesk out such people, per-
sunde them to apply for Army service, and follow through to ensure
that they sign contracts and report for active duty when scheduled,

Application for Enlistment

If the prospect is interested and assems qualified for service, the
recruiter will attempt to persuade him to apply for enlistmant. To do
80, the applicant must first take a three-hour test that produces a
number of soores, including his score on the Armed Forces Qualifica-
tion Test (AFQT). AFQT results are reported in nominal percentile
scores, where 50 represents the 50th parcentile of a standard reference
population. The teat also produces various “aptitude area” scores that
nin used to determine qualifioation for particular occupational special-
ties,

If the applicant attaina a prescribed minimumn on the AFQT, he
becomes eligible for the physical examination. In some respects this is
a orucial step, for it requires travelling, often a considerablo distance,
to the Military Entrance Processing Station (MEPS) that covers his
ara of rvesidence. There are 668 MEPS in the continental United
States. At the MEPS, the applicant undergoes a physical examination,
and if he pasves he normally goes on to talk with a service job

180¢ Dertousos (1988),
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counselor about the opportunities available to him. In recent years,
about 90 percent of those passing the physical examination have
enlisted in the subsequent 12-month period. Most applicants are quite
serious about enlistment by the time they reach that point,

Signing an Enlistment Contract

The job counselor's chief function is to “close” an enlistment con-
tract with the applicant. The counselor has the applicant’s record of
scores and physical qualifications, and he can access the service's cen-
tral computer data base showing available enlistment slota during vhe
next 12 months. Slots are réprevented as scheduled training classes in
a particular occupationul ap.«ciniy., Before signing an enlistment con-
tract, the applicant and counselor must agree on a particular specialty,
a specific date when training will begin, and other details that govern
the training process,

The sequence of topics in the applicant-counselor negotiation may
vary, but the critical element is the occupational decision. All Army
recruits must eign up for training in a particular speclalty, and nor-
mally they serve their first term of duty in that ocoupation. A coun-
selor will often suggest one or more apecialties, based on the
applicant's qualifications and the Army's priorities; sometimes the
applicant has a definite request that becomes the starting point for dis-
cussion. The ultimate decision may also depend on the schedule of
future training classes and the applicant's willingneas to begin training
at various dates.

Another critical item to be decided is the term of servics. The con-
tract commits to & specific term (two, thres, or four years); certain
specinlties require a four-year term, whereas others may require only a
three-year or even a two-yoar term. In conversations we have
observed, the normal sequence s for an applicant to declde on a partic-
ular specialty and then to select a term, although in . >me onses the
requirement of a long term affects the specialty choice.

Experimental Issues

This outline of the enlistment process indicates that entering the
military is not a single declaion made by 4 recruit at one point in time,
Observers have differsd about the likely effects of bonuses on this pro-
cess. A Congressional presumption, for example, was that the larger
bonuses should encourage more high-quality young people to enter the
Army, The provisions of the new plan also assume that the $4000
three-year bonus would attract enough new people signing three-year
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contracts to offset any tendency of the three-year bonus to draw
recruits away from four-year commitments.

The Army's own views have bsen somewhat different, Army
managers have told us that according to their impressions, cash incen-
tives seem to appeal much less than educational benefits to prospects
in the early etages of the enlistment decision process, The Army’s
rationale for bonuses has been based instead on the presumed “distri-
butional” effects of honuses, namely shifts of enlistees among skills and
among terms of service, In the Army view, large bonuses may be
oxpected to produce only small increases in total enlistments, hut
should generata major changes in recruits’ choices of skilla,

These differing perspectives could have important policy implica-
tions, If, for example, the military should again enter a peviod of large
recruiting shortfalls, the Army view would favor expanding educational
benefits rather than bonuses, The opinion of the Department of
Defense and some groups in Congress, however, has favored expanding
bonuses based on the presumption that they would be a lowsr-cost
means of attracting sufficient numbers of new recrults. The Depart-
ment of Defenss asked Rand to consider these issues and to recom-
mend & design for the experiment that would produce the most precise
information within the conatraints of the Congressionally mandated
program and the budget. In the next section, we describe the design
that smerged,
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III. DESIGN OF THE EXPERIMENT

Like the previous Educational Assistance Test, the Enlistment
Bonus Experiment was implemented by offering the new programs,
along with a baseline or control program, in separate ssts of balanced
snd dispersed geographic areas (called “test cells”). With such a
design, the affect of each new program can be estimated by comparing
sesults in that program’s aress with the results in the control aress.
To facilitate comparisons and maximize precision, the areas served by
sach program are matched as closely as possible on the busic factors
that might be related to tha outcomes. The essential features of the
design process are that (1) the experimental programs differ in ways
that clearly represent the underlying phenomenon to be studied and (2)
the programs are assigned to equivalent groups of areas. In this sec-
tion we explain the nature of the programa teated and the amsignment
methodology that we adopted.

PROGRAMS TESTED

Decisions about the exact programs to be testad were based on direc-
tion from Congress and guidance from the Department of Defense.
First, the Congressional conference report atipulated that the test pro-
grams had to represent “the full range of bonuaes made available” by
the new legislation, Therefore, at least one experimental condition had
to include the $8000 bonua for four-year enlistments and one had to
include the $4000 for three-year enlistments. We recommended that
the effects of the two types of bonuses be eatimuted separately, since
thers was some concern that the thres-year bonus might reduce four-
year enlistments,

Becond, the Department of Defense decided that the new bonuses
should bo tested only in the Army and should be offered only to high-
quality recruits. This constraint was essential for the thres-year
bonus, since the legislation explicitly restricted the three-year bonus to
Army high school graduates with AFQT scores of 80 or higher,
Because the other services were having only slight recruiting problems
and did not express interest in paying higher bonuses, the test was con-
fined to the Army,

Thivd, the Army proposed to limit the test to those akills that quali-
fied for the 35000 bonus. The list is given in App., A. All of the akills
are directly combat-related, and the number of enlistees in the three

12
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primary combat specislties—infanty, armor, and artillery—represents
about 85 percent of the total enlistees in this group of skills. Strictly
speaking, therefore, the teat results represent the impact of bonuses on
combat specialtien,

Fourth, the Department of Defense and the Army detsrmined that
the minimum bonuses to be tested should be those available under the
baseline program before the experiment began. Because of the tight
recruiting situation at the time, the Army was not willing to reduce
bonuses in any test cell. In effect, the relevant policy alternatives were
(1) grant larger bonuses and (2) maintain the current program. The
test was eot up to extimate the effects under only this range of alterna-
tives. Therefore, the test did not address the issue of bonuses vs. no
bonuses; the issue was larger vs. smaller bonunes.

TEST CELLS

The result of thess contraints was the set of “test cells” exhibited in
Table 4. Under this plan the control cell, or Cell A, maintained the
preexisting program in areas covered by 70 percent of the nation's
youth populstion. In those places, the Army continued to offer the
#5000 bonus to high school graduates with qualifying AFQT scores,
provided they signed contracts for four years in an eligible skill, As
befors, no bonus was offered for a three- or two-year enlistment in
thoss akills. Bonus offerings for all other ukills remained as they had
been before the test,

Bach of the two new test programs was offered in areas that covered
approximately 18 percent of the national youth population, The B Cell
program provided an $8000 bonus for the test-sligible skills, instead of

Table 4
THEST CELLS

Bonus Amount (#), for High.
Quality Recruits Entering
Test-Eligible Skille

Percent
of Natlon  Four Thres Two
Tost Coll In Test Coll Yoars Yoars  Years

A 10 5000 0 0
B 18 8000 0 0
c 18 8000 4000 0
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the $5000 amount offered in Cell A. Otherwise all enlistment incentive
offerings were exactly the same between the cells, Therefore, com-
parisons between the A and B Cells show the effect of changing the
test-eligible skill bonus from $5000 to $8000,

The C Cell program added a $4000 bonus for a three-year enlistment
in a test-eligible skill. Thue, in the C Cell each potential recruit con-
sidering a test-eligible skill had three choices: he could enlist for four
yeara and receive the $8000 bonus; enlist for three years and get the
$4000 bonus; or commit for only two years and forgo the bonus
entirely,

ASSIGNING AREAS TO TEST CELLS

A crucial part of the experimental design procesa is the assignment
of areas to experimental conditions or cells. The fundamental princi-
ple is randomized assignment of units (areas) to test and control cells,
A strong advantage of randomization s the statistical control it pro-
vides; if assignment iz randomized, one can calculate the probability
that the mean value of any variable in any cell will deviate from the
mean in another cell by a apecified amount. The more units that can
be assigned to each cell, the lowor will be these probabilities. Hence, in
a randomized experiment, one has some a priori confidence that the
characteristion of the sxporimental units are balanced across test cells
for any variable, even those that ure unmeasured. This increases confl-
dence in the remults because it implies that when a difference fs
observed between cells, the difference {s less likely to be due to
extranoous characteristics of the units,

We assignod MEPS nreas at random to test cells, but we did so
based on a statistical model that also impones matching or balancing
constraints on certain variables, Intuitively, the reason for balancing
was to ensure that no design was selected which exhibited an undesir-
able divergence across cells on certain criticul variables. The balancing
varl:ablel we considersd and their values in the final design ars listed in
Table 8.

Wae selected balancing variables that sould be messured during the
year immediately preceding the experiment and that might be expected
to exert an important influence on the number of Army enlistments
during the experiment.! We placed primary importance on matching

"Moat feutures of the Army's recruiting incentive program were deliborataly kept uni-
form across the test cells during the sxperiinent, and therefore we did not need to bal-
ance on them. For example, lavels of nontest bonuses and all educational henefit pro.
grams were offered equally in all arena of the vountry,
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Table 6
TEST CELL BALANCING

Value, by Cell

A Cell BCell CCell

Balancing Variable®

Male high-quality enlistments,
per 100 males age 17-21 in 1.14
populetion
Unemployment rats (number
unemployed per 100 in
labor force) .69
Wags ratio (clvilian hourly
E pay divided by military :
hourly pay) 148 152 148 .
High-quality military available !

114 L13

7.68 148

| vareons, per 100 population 1825 1822 1823
Nonwhite persons, per 100
population 1480 1637 16.22
Number of Army recruiters,
per 1000 population 087 089 089
ﬁ High-quality recruiting
quotas, per 100 population 121 118 118
Porcant of cell population
A in East 28 13 18
Percent of ¢l population
in Wast 19 12 26
Percent of cell population
In South 18 20 22

Population in cell, as percent
of total U.8, population 83,1 165

“Fur detalled definitiona of variables, see App. A,

.

16.4

the rate of high-quality enlistments across cells, In effect, we assumed
that areas that have produced high numbers of enlistments may have
{ stable characteristics that will promote high eniistment rates in the

- future. We also included two economic variables, the unemployment
rate and the civillan-military wage ratio, because they have proven to
be significant predictors of enlistments in the past. The Department
of Defense estimate of the number of high-quality “military available”
male population was included to consider differences across areas in
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average test scores and educational attainment. Similarly, we balanced
on the percentage of nonwhites in the areas to guard against the possi-
bility of racial imbalances. Possible effects arising from the Army
recruiting system were balanced by measuring the number of Army
recruiters and the size of the high-quality quota assigned to them.
Finally, we attempted to ensure that each cell contained roughly the
same proportion of its population in the eastern, western, and southern
regions of the country. As Table 5 shows, the design that was finally
selected contained test cells that were fairly well balanced on each of
the above factors, although it was not possible to equate the regional
proportions ae precisely as desired.

An important statistical objective of balancing is to improve the pre-
cision of effect estimates. The analytic model we employ assumes that
the number of enlistments in any area during the test period is a log-
linear function of the balancing variables' values for that area, Under
these conditions, even if the test cells are unbalanced, an appropriate
model will yield an unbiased estimate of the test program effect pro-
vided the balancing variables are included in the analysis. However,
the imbalance does increase the variance of the estimated test program
effect, as compared with the variance that would exist if the cells were
perfectly balunced (Haggstrom, 1981). This “inflation” of variances
relative to the optimum condition is undesirable, of course, hecause it
reduces the precision of the estimates.

A statistical criterion representing the extent of the variance infla-
tion was developed to minimize imbalances and hence maximize preci-
sion, Called MISER, this number representa the minimum percentage
increase in the standard error of a contrast to be considered in the
analysis.? For example, a simple but important contrast in the bonus
test analysis is the difference between the number of enlistments in
Cell B and the number in Cell A, after adjusting for previous enlist-
ment levels in those cells. The MISER criterion indicates the percen-
tage difference between the standard error of this contrast for a given
assignment of units and the standard error that would be observed if
both cells had the same means on all balancing variables, The cri-
terion can be used, therefore, to judge the extent to which the candi-
date assignment is imbalanced.

We employed the MISER criterion as follows. An initial assignment
or “design” was generated by assigning each MEPS area at random to
one of the two new program test cells, with probability proportional to
the size of its youth population. When random assignment had

For a discussion of the criterion and its application in the bonus test design, see
Press (1085).
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produced a design meeting the cell size constraint (16 percent of the
national population), the differences between the cell means and the
total U.S. mean for each balancing variable were examined. For each
balancing variable, the difference was required to be less thanu a fixed
tolerance level.? If the design failed that test for any variable, it was
discarded as presumably too imbalanced for further consideration.

Through the above process we generated 20 candidate designs that
passed all the tests. For each of those 20, we calculated the MISER
value for two contrasts, those comparing Cell B and Cell C with Cell A.
MISER values ranged from 3 to 11 percent in all ceses. We then
selected the design with the minimum average MISER value across
both contrasts. As a consequence, the selected design was nearly
optimal based on the criteria considered.

A map of the test arees in displayed in Fig. 1. A prominent feature
of this design is the dispersion of MEPS areas within each test cell.
Such dispersion provides protection againat extraneous factors that
might complicate comparisons among cells. For instance, if after the
experiment began there wus a shift in some important variable in one
region—say, a sharp rise in unemployment in the industrial
Midwest—the change would tend to affect each of the test cells in
approximately the same fashion. Although there is no guarantee that
all changes during the experimental period will be related to factors
that were originally balanced in the design (such as geographic loca-
tion), the initial balancing provides considerable protection against
many types of imbalances that otherwise would flaw the analysis.

EXECUTION OF THE TEST
The test schedule and implementation procedures were driven

largely by Army conwtraints. The Army wanted to hold the additional:

expenditures for test bonuses to $10 million annually. Based on our
bonus cost estimates, we determined that to hold expenditures within
that limit, the new bonuses could be offered in no more than 30 per-
cent of the nation (thus, each test cell included 15 percent). To
achieve a reasonable degree of precision, we recommended that each
teet program run for 24 months, This recommendation was accepted
and the test began at the start of July 1982, running through June
1984,

The test was implemented by notifying recruiters, job counselors,
and other Army recruiting staff of the new programs through briefings,

3Generally, this tolerance level was established through experience showing that devi-
ations of that size or greater would lead to very large and unacceptable MISER values.




Fig. 1—Areas in the Enlistment Bonus Test

[J A: $5000 borus. 4 yeas
8 B: $8000 borus, 4 years
£l c: $8000 borws, 4 years + $4000 bonus, 3 years
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teletype messages, and letters of instruction from higher headquarters.
Recruiting guides and manuals were updated to represent the new
bonus offerings. To determine whether recruiters actively used the
new bonuses in their dealings with prospects, our best source of infor-
mation is a spring 1983 survey of military service applicants, in which
the Department of Defense followed up a representative sample of peo-
ple who had taken the ASVAB in the preceding two months. The sur-
vey data suggest that recruiters did use the bonuses in their “sales
talke” with prospects; 85 percent of high-quality Army respondents
reported that their recruiter had discussed the bonus with them.*

The Army also took steps to advertise the new bonuses to the gen-
eral youth population. During the experiment the bonus was adver-
tised widely in direct mail packages sent to high school seniors; color
brochures and postage-paid business reply cards promoting the bonus
were sent to a mailing list of about 1.5 million seniors each year.® In
addition, the Army's advertising agency provided each recruiting bat-
talion with a kit for local bonus advertising, including newspaper
“glossy” ads, radio tapes and scripts, and press releases with messages
specific to each test cell. We verified that the battalions did, in fact,
place bonus advertising in their local media; an examination of all local '
advertising purchases during the experiment showed that ads carrying
a bonus theme accounted for about 3400,000 per year in advertiling ;
expenditures, which were appropriately balanced across the test cells, f J
It was not possible, however, to advertise the bonuses through national '
media such as television networks and maguzines, because one cannot
direct specific messages for each test cell into appropriate locations
using those media. This restriction on advertising may have limited
the youth market's awareness of the new incontives.’ If so, a per-
manent nationwide bonus program with full-scale advertising might
produce larger effects than we estimate from the test.

4Parsonal communication from Bruve Orvis and Martin Gahart, The Rand Corpora- 3
tion, bused on work In progress. !
YThree different paskages, identical except for their references to the $5000, $8000, or
$8000/84000 bonus plans, were developad and sent to addressees In the appropriate test
cell locations, .

%Bonus theme advertising nevertheless representsd only a small fraction of total local +
;gvo;)tmng (about 8 percent for bonuses, compared with 40 percent for the Army College

nd).

"Knowledge of bonuses, military pay levals, and other enlistment incentives is aketchy
in the general youth population. For example, a September 1984 national survey of
young men showed that only 20 percent of the sample knew that the Army offered a cash
onlistment bonus. By comparinon, only 20 percent could give a reasonably accurate esti-
wate of starting military pay, and only 39 percent were aware that the Army had an edu-
ontlonsi benefit program (Bray et al., 1988).
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IV. ANALYZING THE ENLISTMENT PROCESS

STAGES IN THE ANALYSIS

We will analyze the possible effects of the bonus programs in three
stages, representing the separate but related stages in the enlistment
decisionmaking process.

1. Deciding whether to enlist (signing an enlistment contract)

2. Belecting a skill for training

8. Choosing a term of enlistment (deciding among commitments
of two, three, or four years)

These three stages are depicted in Fig. 2. Bonus effects at the first
stage represent so-called “market expansion” or enlistment supply

Market Skill Length
expansion channeling of term
4.year
term
Test eligible 3-year
skils tem
High quality
contracts 2-yoar
torm
Enlistment Non-eligible
oontracts skills
Low quality
oontracts

Fig. 2—Stages in the analysis
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offects; as we discuss below, such effects can appear as changes in
either high-quality or low-quality enlistment contracts. Effects at the
second stage we term “skill channeling.” To analyze them, we use a
model that examines the skill choices of high-quality people who signed
enlistment contracts, assessing the degree to which the bonus program
led them to select tent-sligible rather than noneligible skills. Conceptu-
ally, our approach is similar to modeling the percentage of high-quality
enlistees who chose eligible skills. If the program had a skill channel-
ing effect, we should observe movements of recruits into test-eligible
skills from other skills, aftar controlling for any oversll market expan-
sion effect.

Similarly, we will examine the term of enlistment choices mads by
high-quality recruits who enter sligible skills. That analysis holds con-
stant the number of high-quality enlistees entering eligible skills and
sseks to determine bonus effects on lengths of obligated terms,
independent of the market expansion and akill channeling sffects.

Our most complex analysis concerns the first stage in the process.
The remainder of this section explains our approach to analyzing the
effects of bonus programs in stage 1, Since the first-stage method
directly affects the second- and third-stage analyses, we defer discuss-
ing the latter until Sec, V.

BABIC ANALYSIS STRATEGY

The basic data for the Enlistment Bonus Experiment consist of two
types of observations: (1) counts of high-quality and low-quality enlist-
ments, by skill group and term of service and (2) measures of several
“oovariates”—characteristics of the areas that affect the level of enlist-
ments. We measured these variables monthly by MEPS areas, for each
month of the two-year test period and for a one-yesar base period before
the test.

Our approach follows a basic paradigm of experimental analysis,
comparing counts of enlistments in the experimental cells with counts
in the control cell, while adjusting for any measurable extraneous fac-
tors that could affect the results. If the test design could equate the
colls on all factors other than bonus offerings, a simple cross-cell com-
parison would yield an unbiased estimate of the effects of the bonuses.
However, complexities in both the test and in the real-world recruiting
system make such a simple analysis inappropriate. Instead we have
developed a more elahorate model that employs (1) differences between
the test and base periods, (2) adjustments for changes in exogenous
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factors that affect enlistment supply, and (3) a system of simultaneous
equations representing the behavior of recruiters as they react to sup-
ply changes.

The first aspect of the model-—the use of differences between test
and base periods—is based on our desire to control some factors that
could not be fully balanced in the experimental design, There are
several reasons for concern that some imbalances may exist across test
cells deapite the matching that was done. First, with the small number
of MEPS areas available for assignment to test cells, randomization
may not have matched the cells on unmeasured variables as precisely
i as one would like. Second, we know that the matching left some ‘

F | imbalances on variables that were considercd (e.g, regional distribu- 1
]

tions of the test cells were not perfectly matched). Third, we may have
omitted some important variables or measured them imperfectly. )
We have dealt with these problems by adopting a change measure as

4 the fundamental outcome variable. That is, our basic outoome measure
. is not the absoluts level of enlistments, but rather the change in enlist-

+ . ments between (1) the preexperimental base period, when all cella
: offered the same bonus program and (2) the teat period, when the cells i

\ offered varying programs.! Table @ illustrates the procedurs using
1 ! hypothetical data for a “typical” MEPS from each cell,

; Table 8
|
! ILLUSTRATIVRE COMPARISON OF ENLISTMENTS
; IN TEST CELLS
i (Hypothetical data)
.! Numbaer of High-Quality
, Enlistment Contracts
4 in a Typlcal MEPS .
{ ‘ Ratlo, s
. | Taat to )
\ ‘ Test Baw Tt Base Log- ° *
' Coll DPeriod Perlod Period Differance® .
A 100 120 1.20 182 1
B 100 120 1.26 23
C 100 132 1.32 278

SDefined as log(t) - log(b), whare t = test period
enlistmonts and b = base period enlistments. ¥

IThis approach was first adopted In defense experiments by Haggstrom et al, (1081),
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Suppose that we observe the MEPS areas in the control cell during
the base period and find that a typical area produced 100 high-quality
enlistments per month, rising to, say, 120 eunlistments per month dur-
ing the teat period. We compute the ratio of the test to the base period
rate, 1.2. Note that we also compute the logarithm of this ratio (log 1.2
= ,182), which ie identical to the difference between the logarithms of
the enlistment counts (log 120 - log 100 = ,182), This “log-difference,”
a measure of change, will be the outcome variable in the simultaneous
equation model to be developed below. .

The ratio of 1.2 in the control cell auggests that factors unrelated to
bonuses led to a 20 percent increase in recruiting supply, since bonuses
remained constant in the control areas, The increase might be due to
a number of extraneous factors, such as a changs in national economic
conditions, improvements in recruiting management, or {uternational
events that motivate more young people to enter the military.? The
change in the control cell may be compared with the larger hypotheti-
cal increases illustrated for the B and C Cells, 26 and 32 percent,
respectively, The differences between thess increases and the 20 per-
cent increase observed in the A Cell represent the effects of the test
programs, provided that no other factors changed differentially across
the cells. Of course, this example is oversimplified, because in the
actual analysis we will model each MEPS separately in terms of log-
differences, but the example illustrates the basic logic.

The change-analysis approach has the advantage that it “nets out”
any differences between areas that are stable over time and that might
be present even though we tried to bulance the cells, Suppose, for
instance, that despite our best attempts at preexperimental balancing,
the B Cell contained a higher proportion of rural population than the
A Cell. If rural dwellers were more likely than urban dwelors to enlist,
the main effect of rural residence would lead a higher enlistment rate
in the B Cell than in the A Csll during both the test period and base
periods. Omitting the rural residence variable would bias the results in
an absolute-level model, but in the change model the log-differencing
removas the hias.® Many of the hasic characteristics of areas that affect
results in nonexperimental studies are features uf the underlying popu-
lation, economie structure, or local culture, Ovor a fairly short period

2The method also autoniatically controla for any nationwide changes in military
reoruiting policies. For instance, suppors military pay were inoreased, or eligibility stan-

rds for sducational henefits were relaxed. Since these changes would be implemented
uniformly across the uation, their effects would appear squally in the test cells and be
taken out by the method of gross-csll comparison.

9g¢¢ Haggatrom et al. (1981) or Fernandes (108) for the underlying assumptions and
the derivation of this result. The key assumptions are that all effscta in the model are
multiplicative and that aven-specifis effects are stable between the base and test perlods.

b
R

QﬁNW“T




u

of time, these factora—such as population demographics, the nature of
local industry, or local “tastes” for military service—are likely to
remain constant relative to other areas. Thus, the log-difference
method automatically controls for many factors that need to be explic-
itly modeled in other kinde of studies.

ADJUSTING FOR CHANGES IN COVARIATES

The simple comparison of test cells, coupled with use of a change
variable, adjusts for national trends and atable characteristics of local
areas. However, it doss not consider potential changes in time-varying
factora that ocour nonsystematically or differentially across areas, Qur
spproach considers such changes by modeling the change in enlist-
ments for each area as a function of changes in exogenous variables, or
“covariates.”

The analysia considers two broad classes of covarlates: features of
; the civilian economy and features of the recruiting system. A major
: reason for measuring these factors is that they could change differen-
* ' tially in different MEPS areas between the base and test periods. For

inatance, cyclical changes in business conditions are likely to affect
. areas dopendent on the automobile industry, such as Michigan, more
1 strongly than other areas. Similarly, if the Army increases its number

of recrulters or advertising in a nonuniform fashion across areas, the
changes could bias the model coefficients that represent bonus effects

Table 7 lists summary statistios for the covariates by test cell. We
selected these variables because they represent the principal area
charactoristios that are theoretically related to enlistments and that are
messurable at the level of detail we need (MEPS area by month), For
each variable, monthly observations were cbtained for the smallest
available reporting areas. In most cases, the reporting arear were dif-
] feront from MEPS areas, 80 we weighted or reaggregated the measures
to conform tu MEPS boundaries.

il

Recrulting Districts) into segments whoss boundaries corresponded to those of MEPS -
areas, apportioning reported totals to segments in proportion to 1880 Census populations
whore necessary. We then recombined the ssgments into MEPS areas, again using popu-

\ lation figures as weights where appropriate.

'v' ’# ‘We weighted arens by disaggragating the reporting areas (such as states or Army
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Table 7
COVARIATE VALUES DURING BASE AND TEST PERIODS

Annual Rate, by Time Period and Test Cel!

Bass Period Test Period

Call Coll Coll Cell Cull Call
' Covariste Ab B c At B C

1. Uneniployment rate
(average, in peroent) 861 846 836 936 917 936

Civilian wage rate
(average, in dollars 832 860 B83I8 894 030 888
per hour)

Racruiter strength

(average number of

recruiters on

production, per month) 752 798 744 M4 788 735

Racruiter quotas
(annual totsl)
High-quality 5873 5800 985 6028 8656 8833
Low-quality 9473 9118 9420 8683 862 88T

8. National advertising
(annual total sxpend-
itures, in thousands 2230 2268 2248 3381 3164 3220
of dollars)

6. Loocal advertising
(annual total expend-
itures, in thousands
. of dollars) 738 T4 762 604 638 84

5Call A totals for itema 3 through 8 have been adjusted to reflect the

] totals that would be obwerved If Cell A were the same size as the other

| C colls (about 158 parcent of the nation), That is, the Cell A totals
diaplayed here are the true totals multiplied by the fraction (.185/.681).

3

4

‘ " COVARIATE DEFINITIONS

Unemployment and Wage Rates

The unemployment rate reptesents the number of persons not
employed but available for work, as a fraction of the total labor force.
It is estimated from large monthly surveys of the civilian population.
The wuge rate is measured by the average hourly earnings of
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production workers in manufacturing industries, estimated from
monthly reports of employers, Both items were taken at the state level
from reports of the U.S, Bureau of Labor Statistics (Employment and
Earnings, various issues). Both measures have the disadvantage of
applying to a much larger population than the prime recruiting group
(young males). However, they are the hest measures available for
MEPS-size areas on a monthly basis, and we assume that at the aggre-
gate level they are woll correlated with the age- and sex-specific rates
that we would prefer to measure if the data were available.

Number of Recruiters

Counts of the number of production recruiters in each area were
provided quarterly by areas covered by Army Recrulting Command bat-
talions, These areas (formerly known as recruiting districts) are
approximately the size of states, and their boundaries largely coincide
with those of MEPS. Where thie boundaries did not coincide, we
welghted the counts appropriately, and we assumed that the reported
quarterly value was constant for each month within the quarter,

Recruiting Quotas

Quotas for high-quality and low-quality recruits were report. d quar-
terly by each battalion, We estimated the monthly quotas as one-third
of each quarter's total and weighted the figures where necessary to
reflect MEPS boundarios,

National Advertising

The majority of the Ariny's advertising is carried by major media
that are bought on a nationwide basis. These media include network
telovision, network radio, national magazines, and certain “spot” pur-
chases of individual broadcast stations that are part of a national plan.
Wae obtained measures of the total national cost of such purchases, by
month, from N, W. Ayer, the Army’'s advertising agency. The data
also showed the monthly number of impressions achieved by the
advertising, a measure of audience delivery, by Area of Dominant Influ-
ence (ADI).®> We allocated the total national costs for each medium

*One impression is an exposurs of an individual to ons messsgs. Impressions are
astimated from sample surveys of the population In which the roapondents kesp records
of their television viewing, radio listening, mugasine readiug, and so forth. The standard
reporting areas for such data are ADIs, groups of counties in which each county s
assigned to the ADI whose television stations capture the predominant audience in the
county,
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across ADIs according to the number of impressions achieved in that
medium for that month, and then aggregated the allocated costs to
MEPS lovel.®

Local Advertising

The other major Army media program is local advertising, which
consists of media purchases made directly by individual Artmy recruit-
ing battalions to supplement the national program.” N. W. Ayer pro-
vided records of each local advertising purchase, from which we
sxtracted summaries of the total expenditures on local advertising by
month by battallons, These expenditures were then summarized and
weighted to the MEPS level.

As Table 7 shows, at the cell level the covariates moved generally in
parallel directions over time. However, a few modest divergences can
be seen. For example, the C Cull unemployment rate rose proportion-
ately more than the other two cells between the base and test period;
national advertlsing expenditures rose proportionately less in the B
and C Colls than in the A Cell; and C Cell local advertising dropped
relative to the A Cell. As we will show, these varinblea are related to
the laval of enlistments, so it is important to control for such varia-
tions.

CONTROLLING FOR RECRUITER BEHAVIOR

Thus far, wa have considered poasible effects on the experimental
outcomes from factors that influence the supply of recruits. Now we
consider some demand effects—in particular, effecta arising from the
behavior of recruiters, who play a central rols in the process. For the
analysis of the bonus experiment, it appeared especially important to
consider recruiter behavior, because the test was conducted during a

“The impressions dats omitted certain types of media for which Aysr does not obtain
Impressions data (primarily syndicated groups of atations and media serving minority
sthnic groups, each of which repressnts about 10 percent of the natlonal sdvertising
bu t‘). Since we could not allocate thess costs by srea, wo omitted them from the
analysis,

"The Army also advertises to high school seniors and recent yraduates by direct mail,
aithough the expenditures nn the mail program are much smailer than on the media
(approximately $500,000 for mall and $30 to $40 million for media). We attempted to
obtain detalled date on direot mail paokages mailed out to local areas; however, the
agoncy was unable to obtain information on all of the malling waves, and we deolded not
to inolude the partial information in the bonus test data base. Among thoss mailings for
which data were availahle, preliminary analysis showed the area distribution was very
clossly balanced across MEPS areas and tast cells,
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period of unprecedented recruiting success, During 1082 and 1983,
Army recruit quality levels reached all-time highs, and field reports
suggested that recruiters were achieving success more readily than
before, Under these conditions, some observers questioned whether
bonus-induced increases in the supply of available recruits would really
be translated into rising enlistrnents. Perhaps, instead, an increase in
supply would make it easier for recruiters to meet their quotas, after
which they could reduce their effort. Therefore it seemed important to
consider recruiters’ level and direction of effort in the model.
By allocating time differently in response to quotas, award pro-
grams, and other incentives, recruiters can affect both the quality and
! quantity of people who volunteer for service. Until recently, enlist-

ment ressarch haws treated supply issues without paying explicit atten- . 3
tion to the role of recruitera in the enlistment process, For example,

changes in recruiter effort have not been considered, and it has been

implicitly assumed that obtaining low-quality enlistees raquires virtu. ﬁ

ally no effort from the recruiter. However, our observations of actual
recruiting stations suggest that recruiters continually make decisions
about how to spend their time, and that these decisions have important

+ offects on enlistment rates, We next outline the possibilities conceptu- H
ally,
1 Recruiter Cholces and Effort 1

In general, recruitsrs can influence enlistment outcomes by altering
both the direction and intensity of their effort. Figure 3 illustrates the
cholces that face an individual recruiter or a recruiting battalion.® The ﬁ

iy

solid line closest to the origin in Fig. 3, labelled “pretest,” represents a
range of hypothetioal cholces available to a recruiter as a function of
the initial level of economic variables and recruiting resources, This
recruiting tradeoff curve indicates all combinations of high-quality (H)
] and low-quality (L) enlistments that the recruiter can achieve, He can ‘
move along this curve in either direction, By engaging in certain types ]

+ of activities——such as oultivating contacts with high school seniors, : )
attending “carser day” programs, or visiting acience fairs—a recruiter
- can move along this curve and secure more high-quality individuals. ]
ﬁ Or, conversely, he can move down the curve by spending time in the b
station with “walk-ins” or youth counselling referrals. Here more low-
quality recruits are obtained, but at the expense of the higher-quality

Wirtually all of our modaling assumptions apply cq\ullr, to individua! vecruitars and

gates of recruitors such as battalions, Thers are 56 battaliona In the Continental
nited States, sach responsible for an area roughly the sixe of a state. In the analysis, .
the data have heen transformed from battalions to MEPS aroas. o

;'i,\l“,‘ﬂ.‘". ﬂ’- ‘.,y. :.,-
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Test (same atfort)

Tast (reduced
effort)

Pretest

Number of low quality (L)

Fig. 3—Potantial effects of recruiter choices on bonus results

youths, The ultimate mix of enlistments chosen will depend on the
incentives he faces and the relative rewards for securing different
oategories of enlistments. For lllustrative purposes, let us assume that
he moves to point A, representing H, high-quality recruits and L,
low-quality recruits, reapectively.

A changing economic or wocial environment or level of recruiting
resourcs expenditures alters the range of femsible outcomes fucing
recruitors. For example, hecause the bonus teat causes larger enlist-
ment bonures to be offered, recruiters will be able to secure increased
numbers of enlistments, Suppose, for the time being, that recruiters
continue to put forth the same level of effort as they did before the test
began. The new level of enlistment supply, reflected in choices
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available to the recruiter, is indicated by the outermost solid line in
Fig. 3. Of course, the observed effect of the larger bonuses on high-
quality enlistments will depend not only on the magnitude of the shift
in potential supply, but also on the allocution of effort among various
recruiting activitiea. For example, the observed bonus effect on high-
quality contracts will be dampened if recruiters decide to simul-
tansously increase enlistments in lower-quality categories. Since iden.

tical outward shifts in supply can result in a variety of actual

ontcomes, test and pretest comparisons must control for movements
along the tradeoff curve, Thus, we wish to identify point B, represent-
ing the potential increase in high-quality enlistments, holding the
number of low-quality individuals constant.

In addition to holding low-quality enlistments constant, the move-
ment to point B ausumes that recruiters have incentives to maintain
the degree of effort at the pretest level. However, there is compelling
evidence that recruiters lack strong incentives to exceed quotas (see
Dertouzos, 1983, 1988). Although achieving goals (“making miesion”)
is viewed ans essential for career advancement, overproduction has a dis-
tinct disadvantage: future quotas may be increased in response to
present success, If this is true, recruiters might respond to the increase
in the supply of enlistments by reducing their effort. The resulting
range of choices, at the lower level of recruiting intensity, is
represented by the dashed line falling between the initial tradeoff curve
and the range of outcomes that would be feasible with constant effort.

Thus, even after controlling for the direotion of recruiter effort, the
resulting increase in high-quality enlistments, indicated by point C,
may significantly underestimate the potential increase to point B, Of
course, if recruiters have incentives to secure additional low-quality
enlistments, the observed outcome would be at a point such as D,
representing even fewer high-quality enlistments. Consequently, the
measured bonus effect can he quite small even though the latent supply
effect is significant. The degree of divergence between D and B will
depend on levels and changes in quotas for different categories of
recruits a8 well as the incentive systems in place during the initial and
bonue test periods. However, the importance of recruiter behavior
remains an empirical question pending our analysis below.

Modeling Recruiter Behavior and Enlistment Supply

Based on the above conceptual framework, we developed a simul-
tanaous equation system to represent the joint effects of recruiter
behavior and enlistment supply. The key features of our mode! are

L
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described in Table 8.° It begina by postulating that recruiters’ welfare
depends upon the number of enlistments, quotas, and the effort
expended. Formally, we can express a recruiting battalion’s objectives
or “utility” as follows:

U= U(E’ H) Lr QHI QL) (1)

where E represents an index for effort,
H is the number of high-quality recruits,
L is the number of low-quality recruits,
Qg is the quota for high-quality recruits, and
Qr is the qucta for low-quality recruits.

Since recruiters and battalion commanders are evaluated on the
basis of the number of enlistmenta relative to quotas for each category,
welfare is positively related to H and L, and negatively related to quo-
tas, In addition, at a given level of achievement, recruiter welfare will
be negatively related to the amount of effort required.

Now, recruitars are constrained in their maximization of objectives
by the available supply of enlistments. Supply of both high- and low-
quality recruits will depend on economic variables such as the unem-
ployment rate and civilian wage rate as well as on recruiting resource

Table 8
KEY FEATURES OF THE CONTRACT MODEL

Quantity Depends On
1. Magnitude of recruiter High- and low-quality enlist-
effort ents relative to quotas
2. Relatlve reward for high-  High- and low-quality enliat-
and low-quality enlist- menta relative to quotas
menta Monthly dummy variables

representing centralized changes
in manag. ment policy

3

Enlistment supply Economic variables
Resource expenditures, including
bonuses

4. Observed enlistments Simultaneous interaction of sup-
ply factors
Magnitude and direction of
effort

*This modsl represents the firat atage of the enlisument decisionmaking process, as
%norlbod in Fig. 2. The modeis representing the subequent stages are specified in Sec.
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expenditures, including recruiter numbers and advertising. (» addition,
the number of enlistments will be affected by the level of effort.
Following previous research, we specify enlistment supply as

log(H) = Alog(L) + 8X + log(E) @

where X represents a vector of excgenous supply factors, including
indicator variables representing the test colls,
A represents the feasible tradeoff batween high- and low-
quality categories of recruits, where A < 0, and
E represents the index of effort.

Since actual hours and intenalty of work are not ditectly observable,
the index E is defined on the basis of a baseline level of effort. That
is, for the initial period the index is equal to one and the supply
expression reduces to the usual characterization since log (1) = 0,
Changes in effort from the baseline are measured in units representing
the resulting changes in enlistments, holding exogenous supply factors
constant. For example, a 10 percent decline in effort, E = .9, results in
an equivalent decline in enlistments, Of course, this effort index can-
not be considered to be a metric representing actual labor or time
devoted to macruiting. In all likelihood, enlistment outcomes are not
linearly related to time or labor inputs because of diminishing marginal
productivity. For the range of outcomes generally observed, the index
E represents percentage deviations of observed enlistments from ranges
of outcomes that would have been possible at constant levels of effort.

Although E is not observable, we can estimate the underlying supply
relationships by assuming that the level of effort depends upon how
well the battalior Is performing relative to quotas. That is,

log(E) = vilog(H/Qu) + vslog(L./Qr) 3

Negative values for 4, and v; imply that effort is reduced continuously
as a function of the ratios of enlistments to quotas. If the bonus
experiment increases enlistments, some recruiters, finding it easier to
achieve goals, may have faw incentives to work as hard as before.

Continuit~ of Recruiter Effort

An important issue is whecher the relationship between effort and
contract production, expression (3), is continuous, Some characteriza-
tions suggest that when a recruiter or his battalion reaches the quots,
offort and produciion will drop abruptly or cease. This was the
hypothesis underlying the concern, mentioned earlier, that a bonus
increase might not lead to a corresponding increase in enlistments if
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recruiters were making their quotas easily. To examine that issue, we
obtained empirical data on the performance of individual recruiters
under various conditions of battalion success or failure. For example,
Table O illustrates a rather smooth shift in recruiter performance dis-
tributions as a function of aggregate battalion outcomes. Battalion
performance is indicated by the ratio of the number of high-quality
enlistments divided by the quotas for that category, A ratio under 1.0
means that the battalion is not securing the aggregate monthly require-
ment for the moat desirable categoriea of recruits,. We see that in such
battalions nearly 60 percent of all recruiters are failing to write suffi-
cient contracts to achieve their individual missions, On the other
hand, 10 percent just barely make their goals whereas about 30 percent
exceed the goal.l?

As battalion outcomes improve, we can observe a smooth and con-
tinuous increase in the number of recruiters making and exceeding
their goals for enlistments. For example, for battalions exceeding the
high-quality goal by 40 percent or greater, about 50 percent of individ-
ual recruiters atill failed to secure sufficient numbers of enlistment
contracts. About 40 percent of the recruiters weres now exceeding quo-
tas, about 10 percent more than those from battalions that were falling
on an aggregate basis.!! Thus we find wide variation in individual

Table §
INDIVIDUAL RECRUITERS AND BATTALION PERFORMANCE: 1089

Parcent of Individual Recruiters

Battalion
Produotion Mlssing Mauking Exceeding
Ratio* Misaion Mission Misslon
0.0.08 58 10 80
1.0-1.1 56 12 33
1.2-14 52 11 37
Over 1.4 4y 11 40

*The production ratio in defined as the nunber of high-quality persons
recruited by the battalion, divided by the total battalion mission for that
group.

%For thess tabulations, individual goais wrre assumed to couslat of one high-quality
and one low-quality enlistment. Subssquent tubulations, bassd on more complicated
notions of “mission box” goals, yleld identical qualitative results.

UAn examination of these data, along with an understanding of a recruiter reward
system that requires excess production over a siz-month moving “window,” has impor-
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recruiters’ performances regardless of the aggregate battalion ratio of
high-quality enlistments to quotas.

Estimating Model Parameters

With the above characterization of recruiter effort, we can derive a
“quasi-reduced form” expression for high-quality recruits by subatitut-
ing Eq. (3) into the structural supply relationship Eq. (2). That is,

log(H) = aylog(L) + agX + aslog(Qn) + adog(Qu) (4)

where ag = (A + ¥g9) /(1 - 1),
ag=8/(1 = 711
ag = ~71./(1 = v;), and
oy = ~v3/ (1 ~ vy

Expression (4) can be estimated by a two-ltur procedurs by using
the following expression for low-quality recruits:!

log(L) = 8; + ¢X + ¢4log(Qu) + wslog(Qr) ()

where | indexes the month of observations and 8, represents a constant
term that is permitted to vary by month.!® Simultaneous sstimation of
this system provides values for the coefficients in expression (4), which
in turn permits the identifloation of the underlying structural parame-

tant implications for aggregate enlistment models, In particular, models controlling for
“demand” influences by assuming a dichotomous behavioral cliange only at the point of
battalion goal achisvement are probably not appropriate,

1%This expression can be viewsd as a first.order approximation to the reduced-form
oquation resulting from the maximization of walfare, subject to the supply constraint
(Dertouros, 1885). An alternative approach would be to derive the sxpreasion for low-
quality reoruits and the relationship betwean effort and velative production directly, For
example, we can specify battalion welfure as

U-E" ¢ (H/7Q" + 8L/Qt

whers the paramsters 8, &;, and &; repressut the influence of changes in effort, high-
quality production relative to quota, and low-quality production relative to quota, Allow-
ing & to vary by month controls for changes in policies toward low-quality recruits.
Maximizing this sxpression for battallon objectives provides estimable expressions (4)
and (5). Thus, we can identify pure supply effects, such as the bonus program, on the
number of high-quality enlistment contracts while controlling for changes in both the
lovel and direction of recruiter effort,

This flexibility is introduced beuause raost significant chunges in centralized recruit-
ing policy involve lower-quality categories. Such policies may include limlitations on
nongraduates or the lowsst AFQT acores.

<
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ters.* For example, ay directly provides an estimate for v, thereby
making it possible t» obtain the value for v;, the tradeoff parameter ),
and the vector of underlying supply coefficients of primary interest, 5.
These supply coefficients represent the changes in high-quality enlist-
ments that result from changes in supply variables, such as the
bonuses, holding effort and the number of low-quality recruits con-
stant,

Uy apecifying the underlying structure of expression (4), nonllnur computational
tachniques yleld satimates of relevant cosfficients v, vy, 4, an

q ﬂ
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V. RESULTS

MARKET EXPANSION EFFECTS

To sssess the effects of the bonus programs on the total number of
Army enlistment contracts, we estimated expressions (4) and (B)
jointly, in log-difference formi, using a thres-stage least-squares meth-
odology. The coefficient estimates for expression (4), signifying pure
effects of bonuses and other supply factors, are reported in Table 10, as
are the key coefficlents reflecting recruiter choices.

Effeots of Bonuses and Other Supply Factors

The effects of the two new bonus programs, compared with the con-
trol program, are indicated by the first two coefficients in Table 10,
For convenlence in interpretation, these coafficients may be converted
into corresponding percentage increases.! The results show that even
though the eligible skills covered less than 30 percent of recruits, the C
Cell program had the potential to inorease total high-quality Army
enlistments by 5 percent. This point estimate is statistically different
from sero at the .05 level. Not surprisingly, the B Cell coefficient was
somewhat lowsr, corresponding to a 4.1 percent expansion effect, which
is significant at the .10 level. Thus, we can concluds that if the control
program ware replaced nationwide by one of the test programs—and no
changs occurred in economic conditions, recruiting staff, Army
advertising, recrulting quotas, or recruitsrs’ level and direction of
offort-—the number of high-quality Army enlistments would increase
between 4 and 5 percent.?

It is important to emphasize that the bonus market expansion
offects were achieved by a program limited to a fairly small group of

For amall ooofﬂclmt values (e.g., lesa thun ,10), the cosfficient ls very closs to the
corresponding change factor; for example, the C Cell cosfflolent of 049 corresponds to an
inoresss of 5.0 peroent. Strictly apeaking, the converslon reats on the observation that,
for lny dummy variable cosfficlent satimate ¢, an expected percentage increass is axp(c ~
8V(0)), whore V{c) lu the eatimated variance. See Kennedy (1981),

9Although these increasss may seem modest, nots that In the context of totul comron
sation, the bonus changes are themsolves rather small, In 1883, annual basic militury
compensation for a newly trained recrult ( ndo E-3), including pay, quarters, and sub-
sistance allowances, was about $132,400, a discount rate of 10 to 20 percent, the

present discounted value for a four-year onllntmcm would be betwesn 938,000 ana
MS.OOO‘ Thus the B Cell bonua Increase, for example, represants about e 7 percent
inorease in basic compensation,
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Table 10
COEFFICIENTS: MODEL OF HIGH-QUALITY ENLISTMENT
CONTRACTS
Standard
Variable Coefficiont Error t
\ Ronus programs
. B Call ($5000) 0400 0238 1.87
! C Call ($8000/94000) 0400 238 2,08
Unemployment rute D424 0871 16.80
Civillan wage rate ~-.5408 9403 -1.87
Number of reoruitsrs 8971 0887 8,73
National advertising 0583 0134 431 .
(dollars) !
: Local advertising 0127 0088 4.98 i
) {dollum) '
1 (HQ quots) ~2762 0404 ~ 8,80 !
73 (LQ quota) 0481 0878 131 ‘ ’
A (tradeofn) -+, 3090 0820 5,87 ;
NOTE: The cosfficlent estimates refur to the underlylng struo ‘
{ tural parametars in expresaion (4) of the text.

\ critical skills,? Presumably the bonus impact would be greater if more
skills were included, because some pecple who would not enlist in a

: combat skill for a banus would enlist in another skill if the same bonus

) were offered. That is, the two groups of skills may not be “perfect sub-

J ) stitutes” in the eyes of prospscts. However, given current data, we

: cannot predict the precise effect of expanding eligibility to other akills.

' The other supply factors in Table 10, sconomic variables and mea-
sures of recruiting and advertlsing resources, were included primarily as !
controls to make our eatimates of the bonus effect more preciss. How-
ever, the results hold some interest in thelr own right. All of these )
veriables have estimates consistent with theoratical expectations and 2

) similar to results obtained In previous ressarch. The unemployment * ,{

" rate has & positive and significant effect on high-quality enlistments,

y - with an elasticity of .04. The olvilian wage elasticity is estimated to be

a—

)
| %Qur definition of market expanaion reflects the total increase in high-quality snliat-
) ments attributable to individuals’ decislons to enter the Army, regardless of which akill

1 N : they enter. We do not attempt to eatimute an “expansion” effect within the eligible |
. ! AT w co)nly. because doing so would require assumptions we are reluctant to make (see




negative (appropriately, since an increase in the civilian wage rate rela-
tive to the military rate should lead to fewer enlistments), although the
coefficlent is not significantly different from either zero or one at the
08 lavel. For recruiters, the eatimated slasticity is almost .60, more
then six times its standard error, Similarly, both the national and
local advertising variables have positive coeffivients that are significant
at the .05 level.

Recruiter Behavior and Enlistment Supply Tradeoffs

i
i
! The coefficents for the quota and tradeoff parameters highlight the
importance of controlling for revruiter behavior. These results confirm
\ that the recruiter's response to supply changes can aignificantly alter
enlistment outocomes and, consequently, affect estimates of the bonus
axpansion effect. For sxample, the estimate of the tradeoff parameter,
; A, was -,300, with a standard error of about 083, This result implies a
tradeoff of sbout 3.6/1. That ls, recruiting high-quality people is
ﬂ betwesn thres and four times as difficult as recruiting lower-quality
people.® Therefore, if tecruiters face insufficient incentives or rewards
to pursve high-quality prospects, they can substitute low-quality, as

! | described in Bec. IV. By including the high- versus low-quality tradeoff
In the analysls, we have controlled for this possibility; our estimates of
. the “pure” enlistment supply parameters hold conastant the number of
low-quality recruits.
The estimated values for v; and vy indicate that levels of recruiter

sffort oan also vary significantly. The valums for 44 and vy are the
reapactive elasticition of effort with reapect to the enlistment contraot
production ratios—eniistments divided by quotas—for high- and low-
quality snliatments. The relative magnitudes and significance of these
cosfficients suggest that high-quality enlistments are the primary

“The lack of precision may stem from the limitad dispersion of year-to-year changes
,\‘ in olvillan wages fucing recruits in different markets. Also, log-difference models could
y vory well vate problems assoclated with measurement error in soms of the supply
: variables. In , Teverss regremaiona for the difference model Indicated that the
reorultee and wage elasticitien may be blased downward in comparison with estimations
bassd on untranaformed observations. Ses Laamer (1974). For estimating the effect of
the bonua program, howsver, the differenced data aro more appropriate,
s Bince a 10 peroent decline in low-quality contracts results In a 3,08 percent incrense
. STEI in high-quality contracts, the alasticity estimuate can be svaluated using the mean values
oo | of the two nontract varlables (76,0 and 71,0, respectively, as shown in Apr‘ A), yilding
. ] the oaloulation (,10)(78.9)/[(.L409)(71.0)] = 8.8, Thin tradsoff estimate in remmrkably .
Y Sk conslatent with thos reported sarlier (Dertousos, 1888). 'The favt that virtually identical Y
9 results are obtained deapite using a log-difference formulation ls convincing tastimony :
9\?’1& “th; oxfhrlylnl theoretioal model In fundamentally sound (Plosssr, Schwert and
) ,
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motivating factor dotermining recruiter behavior.® For high quality, the
elasticity is about ~28, suggesting that a 10 percent increase in enlist-
ment supply will result in a 2.8 percont decline in the index of
recruiters’ effort, if all other factors remain constant, As a result, a 10
percent rise in supply would shift up the actual tradeoff curve by only
72 percent of the potential aupply incresse (ses Fig. 3 of Sec, IV),
unless quotas are simultansously raissd by the same magnitude,” The
mode! used in our analyasis controls for this phenomenon, in the sense '
that the effects of the supply variables are estimated assuming that the
lovel of recruiter effort remains constant. !

Conts of Achieving Market Expansion: Bonuses versus
Other Policles

]

These results can be used to make preliminary estimates of the costa !
1 of achieving market expansion through bonuses and other policy ’
options. We caution that the following caloulations do not consider all ‘

possible effects. A full analyals of the coats and effects of alternative !

recruiting policies s beyond the scope of this report, and would require
considerably more information than we now have. Nonetheless, cer-

tain (mplications of our data may ultimately be useful for a more gen- ! |

. oral analysis of comparative cout-effectiveness.® :
We conaider, firet, the marginal cost of obtaining additional recruits !

through expanding enlistment bonuses. The B Cell result indicates

that the Army could achieve a 4 parvent market expansion effect by

inoreasing the bonus from $8000 to 38000, That 4 percent effect

means that the average MEPS can potentially add about 2.8 veoruits.’

“Thie emplrical result Is conslstent with the formal structure of the recrulting reward
systam. For a detailed description of this program, ses Dartousos (1985),

TWe caution that the effort-quota relationship should not be expentad to hold under
all olroumatances, It tuken literally, the sstiniated elasticlty of effort Implles that effort
will slways ba inorsased as & function of guotas, Over the range of enlistment/quota
ratios actually observed during the honus test period, this interpretation appears to be
corvect. (We sllowed for further nonlinearities by estimating different elasticities for
battaliona undes thelt misslon, but the Implied relationship betwesn effort and
production/quota ratioa was not atatistioally distingulshable under different oir
cumstances,) This is & simplification, hawever, and doss not imply that the Army could i
< dnmltlonllr increass recruiter effort by algnificantly ralsing gonls. Faosd with an o
extromely low prabability of successfully mesting misalons, vecrulters might becoms o,

overworked, dlscouraged, and astually reduce effort.
®The problema of cost analysin are discussed further in App. B, including the reasons
why the Department of Dafenss nesds mors Information befors drawing firm concluaions
) about the comparative costs and effects of recrulting pulloy options,
: Trom Apr. , the mean number of high-quality recruits per MEPSB ia 71; thus the
] Iarger bonus inoreasss the number of recrults by 2.8 (.04 x 71), and the total number of
It high-quality recruits under the new bonua I 73.8,
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However, under the new program the Army must pay an extra $3000 to
all recruits who onter the eligible skilla for four years, ot jua* to tha
“newly attracted” recrulta. 'The tota! cost of the additionul payments is
about $46,500, which works out to nbout $16.000) per new high-quality
recruit, !

Similar caloulationa can be made for recruiters and advertising—
provided, again, that we consider only the effect on numbers of
recruits, Evaluated at the average number of recrulters per MEPS (see
Apyp. A), the vecrulter elasticity in Table 10 imvlies that about 1.8 new
recruiters are required for each high-quality enlistment. If we further
assume that n reoruiter costs about §3000 monthly (Armor et al., 1082),
then [t would cost about 83400 to obtain an additional bigh-quality
recrult by incressing the recruiting staff,

Of coursoe, thia calculation ignores recruitar training costs us well s
soms very complicated lasues concerning the role of “opportunity” costs
rather than direot budgetary coats. If, for example, & new recruiter,
due to Congremionslly imposed end-strength conatraints, is obtained
by reduscing Army personnal in an alternative capacity, the appropriate
measure is not the cust of compensation. Rather, the equivalent value
of the nervices provided in the alternative capacity is more relevant.
An;\yyxlnz this more general costing lasue I boyond the scope of this
study.

In the case of udvertislug, the slasticities, tranelated into dollaes
using the mean advertising levels per MEPS, imply that the marginal
cost of obtalning a high-quality recruit is about $8000 using national
udvertising and about $5900 using local advartising!!

These onloulations wsuggest that although enlistment bonuses
incrense the number of high-quality moruity, they may not be as cont
offective ss inoreases in recrulting staff or advertising, for market
expansion purposss. However, we do not know if recrulters or
advertising would be aus cost-effective for filling oritical akills or
increusing tarie of enlistment, As we shall ses below, bonuses have
large effects on skill channeling and terma of service. Unfortunately,
wa lack a practical method of coting such outoomoes, and in the case of

During the test, about 21 parcent of all higli-quallty tecruits antared tast-sligible
skills for four-year terms. Thus the §3000 In extra bonuses must be pald to 16,3 recrulta
(73.8 x .81), at  total coat of $46,800. This calnulation, of course, ignores the posibllity
of skill channeling, which would drive the cost higher,

UaAlthough these estitanten ase llustrative, we are aware of & number of sources of
arror that may affect thein. As noted abave, they may he blasud by the differencing
approach hwcause of measurament error. For this renson, they should bu repavded as
conservatively high eatimates of the »elative costa, In addition, the simple charscterina-
tion of advertising's role lgnores ssvaral (mportant complexitiss, including nonlinearitios,
thresholds, and lagged offusts,
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recruiters and advertising, we lack credible experimental data on the
magnitude of the effects.!* Therefore, we cannot assess the full range of
cotts associated with the various options, and the overall cost-
offectiveness of bonuses remains unclear.

Comparing Bonuses and Educational Benefits

The above comparisons do not consider educational benefits. The
bonus teat. itaelf does not provide evidence about the effects of such
benefits, siawe ithey were held constant nationwide throughout the
period. In principle, of courss, the bonus expsriment results could bs
compared with thoss of the earlier educational benefits test, which
found a 8 percent market expansion effect for the Army College Fund
(Fernundaesg, 1082), Nevertheless, we caution against making a direct
comparison between the two test results, becauss the two programs
may have very different coats.

The possible differences between the two programs can be jllustrated
by their nominal values. During the bonus test period, all people in
akills oligible for the new bonuses were also eligible for the spacial
snhanced benefits of the Army College Fund, At that time, an Army
member who contributed $2700 to the fund could eventually accumu-
late & beneflt value of $20,100, to be used for oducation after leaving
the service. Howevar, that nominal value is related only indirectly to
the government'a cost. Determining the true cost is very diffloult
because we cannot reliably project how many recruits will evantually
use the benefits, or when they will do so. Moreover, sducational bene-
fits, unlike bonuses, may provide an Incentive for people to leave the
service, thus exerting  nogative ¢ffect on retention, The Army College
Fund has not been in place long enough for us to obassrve these possi-
ble effecta or their impact on costs. This situstion should soon be
Improved as more information becomes avallable from cohorts that
ontered service during the earlier test, In the meantime, however, we
oannot compare the offects fuund in the bonus and educational benefits
tests without making cost assumptions that are difficult to justify.!

Disregarding thess effects could distort the total cost estimates. For axample, it s
plavaible that incrsasing the advertising budget by, say, 20 percent, could bring in more
recruits, but the naw recruits, being lems ntronu{v committed to military service than

those who currently enlist, wiuld tand to sign contracts for shorter tarms. They might
also tend to avold the combat skills, Bacauso of thess possibllities, n complets analysis
should include assessment of the range of offects that bonusss achleve, not just an assess-
mont of effects on total enlistrents,

"800 App. B for a discussion of the uncartalnties in coating hoth types of programa.
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BONUS EFFECTS ON SKILL AND TERM OF
SERVICE CHOICES

Up to now we have considered empirical results for the first stage of
the enlistment vrocess, *xamining what is often called the “market
expansinn” offect. We now turn to the second and third stages of the
enlistment decision process, as depicted in Fig, 2: selecting a skill and
choosing & term of nezvice.

Analysis Method

o examine skill cholces, we add to the previous system one equa-
ticn that represents high-quality enlistments in eligible skills as a func-
tion of the total number of high-quality enlistments, the test cell indi-
cators, and dummy variables for monthly variations:

log(Hp) = wo + wylog(H) + wgB + waM )]

where Hg is the number of high-quality enlistments in test-eligible

skills,

H is the number of high-quality enlistments in the Army,

B is a veotor of indlcatora for the cells (two components, one for
the B Cell and one for the C Cell),

M ir a vector of indicators for months,

wo and w; are scalar cvefficients, and

wg and w; are vectors of cosfficlents.

To oxamine term choices, we add equations for four-year and three-
yoar terms of enlistment within eligible skilla, Each equation (for the
ita year) has the form:!4

log(Hr)) = ¢o + Vilog(Hg) + ¥yB + y:M N

where Hp, is the number of high-quality enlistments for i years in

test-oligible skills (1 = 4, 3),

Hp “k:ﬁ. number of high-quality enlistments iix test-eligible
skills,

B is & vaotor of indioators for the bonus cells (two components),

M i a vector of indicators for montk.s,

¥o and Y, are scalar cosfficlents, and

¥y and 3 are vectors of coefficients,!®

WBecauss of the large number of sero monthly enllstment counts for two-year terma

In many MEPB areas, we astimated the term of enlistment equations using data aggre-
gatad to quartern,

Castain quantities of intsrest are completaly datermined by this aystem and can be
obtained by subtraction. In partioular, the number of high-quality snllstiments In nonelis
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We further restricted the coefficients on H and Hg (w; and ) to be
unity., This makes, for example, Eq. (6) equivalent to a model
representing the propurtion of high-quality enlistees who enter test-
eligible ekiils.'® Thus, a given test cell's coefficient in that equation
represents the effect of the bonus program on the proportion of enlist-
ments into test-eligible skills, holding constant the number of high-
quality enlistees who entered the Army. A similar interpretation
applies to the test cell coefficients in the terin of service equations,
sxcept that the latter equations hold constant the number of high-
quality recruits entering eligible skills,?

Coefficients and Relative Increases in Enlistments

Table 11 displays the test cell coefficients obtained by estimating
the preceding models. The first punel shows the results from Eq. (6),
estimating high-quality enlistmenta in test-eligible skills while control-
ling for the total number of high-quality recruits sntering the Army.
The second and third panels show resulta from Eq, (7), estimating
high-quality enlistments for four-year and three-year terms within the
eligible skills, Theae coefflcients represent strikingly large effects, The
estimatad B and C Cell effects on test-eligible skills, for example, are
six to seven times as large as the market expansion coefficients we
found earlier. Moreover, in every case hut one (excluding the C Cell,
four-ysar term coefficient of .0042), the coefflcients are many times
their standard errors, meaning that the estimates are relatively precise
and are statistically significunt far beyond the conventional levels.

Let us consider the skill channeling effects first. When converted
into relative percentage increases, the results imply that the bonus test
increased enlistments by about 31 percent in the B Cell and 41 psrcent
in the C Cell, after controlling for changes in the number of total Army
high-quality enlistments, These large increases weore accompanied by
substantial reductions in high-quality enlistments in the noneligible

gible skills can be represented ae Hy » H — Hp; and the number of high-quality enllst-
ments for two years in eligibla skills can be represented as Hy o = Hy ~ Hyy -- Hya

1This reatriction also llm?lm.- the caloulation of total sffects that combine the
sffecta of market expansion, skill channeling, and term of service choices (to be discussed
below), The restriction made little differsnce in the estimates because the cosfflcients
generally took on values closs to unity when estimated without restrietion,

1"Note that the above squations define skill channeling in a very specific way: It is
the changs in the probability that, on average, any individual will chooss a test-eligible
skill, conditional upon his joining the Army. We do not attempt to isolate the extent of
skill channeling among recruits who would have joined the Army in the absence of the
teat programn. This s beonuse we are reluctant to make sswumptions about the kil
choloes of new recrults who wers attracted to the Army by the bonus program (ses the
discussion in App. C).
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Table 11

COEFFICIENTS: MODELS OF CONTRACTS BY SKILL GROUP
AND TERM OF SERVICE

Bonus Standard
Equation Program Coefficient  Error t
Tent-sligible skills B Cell 2788 0308 8,99
Test-aligible skilla C Cell 3472 0308 11.34
Four-year term in test- B Cell 1420 0212 6N
eligible skills
Four-year term in tent- C Cell 0042 0212 0.20
eligible akilla
Three-yoar term in test- B Cell -.3358 1028 -8.27
oligible skills
Three-year torm in test-  C Call 6282 1028 6.11
eligible akills

skills; on the average over the two-year test period, the model indicates
that noneligible skil! enlisments declined by 9.0 percent in the B Cell
and by 12.3 percent in the C Cell.®® Although the market expansion
effect contributed to the increase in eligible skills, clearly cross-skill
movements were a larger factor, Thus, many people who would have
joined the Army in noneligible skills without the test programs chose
to move into the tost-eligible skills becuuse of the enhanced bonuses
offered,

The second and third panels of T'alle 11 indicate equally impressive
changes in term of service choices. As expected, the B Cell program
increased four-year enlistments in eligible skills (coefficient = ,1420),
and reduced three-year enlistments (coefficient = -.3369). Also aa
expected, the C Cell program, which vifered a new bonus for a three-
year enlistment, led to a large upturn in three-year enlistments (coeffi-
clent = .82A2), Although some feared that the program could “canni-
balize" four-year contracts by converting them into throe-ysar con-
tracts, the analysis indicates that was not a problem; the coefficiunt for

18During the relevant period, sbout 28 percent of high-quality enlistments were in
teut-eligible specialties, Thus, a large percantage increase in eligible skills can be gen-
erated by a much smaller reduction in noneligible skills.
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the C Cell effect on four-year enlistments ia virtually zero.!® This sug-
gesta that after controlling for market exparsion and skill channeling
effects, the C Cell program produced no net change in tue proportion

of high-quality recruits who signed up for four years in eligible special-
ties. instead, the program’'s main effect on term of service choices was
to persuade recruits who otherwise would have signed up for two years
to sign for three years,

The changes discussed above are converted into relative percentage
increases in the top panel of Table 12, Thus, the C Cell is estimated to
increase high-quality three-year eulistments by 87.4 percent over the
level in the A Cell— almost doubling the A Cell lovel. Note that these
are appropriately termed “net effects” because they control for other
bonus effects that are estimated by the multi-equation model. That. is,

'able 12

NET AND COMPOSITE EFFECTS OF BONUS PROG! AMS
(Percentage increases)

Estimated Effect®

BCell CCell

Type of Effect Dependent Variable Program Program
Net
Market expansion HQ contracts (all skills) 41 8.0
Skill channeling  HQ contracts in
tent-oligible akills 1.7 415
Torm of service  HQ contracts for four years
in test-sligible skills 18,3 04
Torm of service  HQ contracts for three years
In teat-oligible skills ~28.8 874
Componite
8kill channeling  HQ contracts in
toat-eligible akilln 1 48.8
‘Torm of service HQ contracts for four years
in test-sligible skills 88.0 49.2
Torm of service  HQ contracts for thres years
in test-aligible skills -2.0 178.6

AEatimated effect given as percentage increase relative to control.

¥Apparently, any movement from four-year to three-year terms was offset by other
tnovements (e.§., from two-year to four-ysar terms).
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the percentage increases estimated for skill channeling are “net” of the
market expansion effect, and the increases estimated for term of ser-
vice choices are “net” of the market expansion and skill channeling
offects,

TOTAL EFFECTS

The net effects are useful for analytic purposes, since they partition
the various sources of changes in any category of enlistments. For
some policy planning purposes, however, it is useful to combine them
into total effects. For instance, suppose we were contemplating a shift
from the control program to the B Cell program, and we were
interested in predicting the resulting number of four-year contracts in
tent-aligible akilis. That number would differ from the A Cell quantity
as a conssquence of three net effects:

1. Market oxpansion: A 4,1 percent increass in Army high-
quality contracts.

2. Skill channeling: A 31.7 increase in test-cligible akill contract.

8. Term of service: A 15.3 percent increase in four-year terms.

These three uffects may be combined, given the structure of the model,
as follows:0

Total effect = (1.041)(1.317)(1.153) = 1.580

where each multiplicative factor corresponds to a percentage increase
for a net effact,

Similar caloulations lead to the results in the lowsr panel of Table
12, Note the dramatic changes In ench category that bonuses are
intended to help fill. In every such case, the terted honus programs
produced increases of at least 37 percent, and in the case of the C Cell
effect on three-year terms, the results wers startling: an inocreaso of
178 percent, that is, 2.78 times the initial level of enlistments,

“Because of the reecrictions imposed on the cosfficients for 1 and Hy; in Equ, (6) and
(), rewpactively, the total effect of a test cell, considering ne* effocts at each of the thive
stage, can be sstimated by simply multiplying relative inoresns fictors vorresponding to
such atage. This can readily be sean by substituting Eq. (8) Into Eq, (7) and taking the
partinl derivativa of Hy:, with respect to & test cell Indicator,




MAN-YEAR PROJECTIONS

The model estimates can be combined to project the actual numbers
of enlistments that would be observed, by skill and term of service, if
certain bonus policies were altered, Table 13 shows results of one such
projection, which contains an important observation about the effects
of bonus programs on total man-years available to the Army. It asks
the question: What would happen to the distribution of parsonnel and
to the total number of man-yenrs obligated by recruits if we shifted
nationwide from the control program to one of the test programs?

The base case data were projected from results in the A Cell during
the most racent perind for which we have relevant datas, the final year
of the bonus test (July 1983 through June 1084).8! Projections for the

Table 13
PROJECTED MAN-YEAR CHANGES FOR BONUY PROGRAMS

Projection Assuming Nationwide

Implsmentation of Program
ATl B Cell C Call
Item Program  Program  Program
High-qualily contracts in
teat-aligible shilla
Four years (peroent of total) 4 823 nr
"Three years (percent of total) 104 4 19.0
Two years (parcent of total) 168.2 10.3 88
Total contracts (number) 13,801 18,919 20,810
Obligated man-years 48,748 70,388 74,432
High-quality coniracts in
noneligiblo skilla
Four years (percent of toial) 40.2 ana 4248
Three ysata (percen: of total) 411 45.2 434
Twn sears (peroent of toal) 1.7 176 140
Total contracts 43,438 30,600 38,682
Obligeted man-years 138,883 126,607 126,603
Total high-quality contracts,
all okills 56,230 8,628 88,082
Total obligated man-years 184,600 106,092 201,125
Percentage change in man-years,
relative to A Cell program — 6.1 8.4

The figures in the A Coll column were estimated by dividing the obssrved enliat-
ment counts for the A Cell during that period by .7 to adjust for the size of the A Coll
(70 paroent of the U.8, population).
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equations derived above, applied to the figures in the A Cell column.
A preliminary observation may be made from inspecting the percen-
tage distributions by term of service. Under the B Cell program, the
projection indicates a proportionate increase in four-year contracts and
| corresponding reductions in three-year and two-year contracts; under

the C Cell, it shows the large growth in three-year contracts at the

expense of two-year ones. This implies that the bonus programs pro.

duced large increments in the number of man-years obligated to the
, test-eligiblo akills—from 48,748 under the A Cell to 74,432 under the C
| Cell program. However, there is the possibility that these increesea
| came about merely ai the expense of the other skills. For example,
i some of the C Cell recruits signing up for three years in eligible skills
i
|

B and C Ce'l programs were made using the total effect estimates and ‘

might have signed for four years in other skills if the control plan had
! boen in force,
To address that issue, we need to consider the noneligible specialties
ﬁ as well, Table 13 shows that under this projection the term of service }
distribution for noneligible skills is only slightly altered by shifting to
the test programs. Under the C Cell plan, for example, the proportion
of noneligible akill recruits choosing a four-year texm romains about
the same as it was befors. The resclt, when all factors are considered
+ together, is a total Army increase in obligated man-years. This projec- <
: tion estimatos that under the B Cell program, the Army would obtain
6.1 percent more man-years than under the control plan, Under the C
: Cell program the increase would e 8.4 percent.
These percentage increases are larger than the market expansion
effects for recruits because the test bonus programs did more than
attract new people to the Army; they also persuaded some recrults who
a would have enlisted anyway to enlist for longer terms. The combined f

offvot raised the number of obligated man.years by more than the
market expansion effect alone. In addition, the Army obtained the
beneflt of shifting people from noneligible skills into test-eligible skills,
which have chronically been difficult to flll.




VI. CONCLUSIONS

The continued viability o1 the armed forces depends on sufficient
numbers of high-quality recruits flowing smoothly into critical oocupa-
tiorial specialties. Managing that flow requires an appropriate volume,
allocation, and timing of enlistinents, The experimental outcomes
described in this report demonstrate that enlistment bonuses can be au
effective policy option for efficlently managing the recruiting process.
In both the B Cell and C Cell programs, cash bonuses were extremely
offective at channeling high-quality individuals into occupations, pri-
marily the combat arms, that have traditionally been the most difficult
to fill. We have seen that high-quality contracts in the test-eligible
skills rose shamly, by 31.7 and 41.5 percent in the B and C Cells
respectively, even after controlling for other effects.

Furthermore, the results demonstrate that bonus policy can signift-
cantly affect the number of individuals willing to make longer-torm
coromitments to military nervice. The B Cell program inoreased the
proportion of enlistess committing to four-year terms by 15 percent,
sfter controlling for the program'’s other effects, And the C Cell plan
increasod three-year enlistments by an impressive 87 percent, without
reduoing the number of reoruits who committed for four years, A
major factor contributing to these results was the bonuses’ ability to
move people from two-year commitments to three- and four-year obli-
gations.

In addition, a bonua program targeted at hard-to-fill ccoupations can
have a modest “inarket expansion” effect, increasing the total number
of high-quality recruits. Market expansion is a complex phenomenon,
driven by numerous sxogenous aupply factors such as sconomic condi-
tions, recruiter strength, and advertising, as well as by the incentives
and missions given to recruiters. Our analyals, controlling for all of
these factors, indicates that if recruiters are managed with appropriate
incentives, the B and C Cell programs can inorease the number of
high-quality Army enlistoes by ¢ and 5 percent, respectively,

The market expansion results are magnified when viewed in con-
junction with the bonuses’ simultansous effects on term of service
choices, Because the expanded bonuses both brought more people in
and lengthened their average term of commitment, they increased total
obligated man-years by 8 percent in the B Cell and 8 percent in the C
Cell, Considering that only 21 percent of all high-quality enlistees
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received these bonuses, these Increases are impressive and consistent
with the range of pay elasticities reported in previous research,

On the other hand, when converted to a per unit cost basis, crude
calculationa suggest that the marginal cost of attracting an additional
high-quality recruit via bonuses, about $16,000, may be high relative to
alternative expenditures, such as local and national advertising or
recruiting -ui‘f).. However, such comparisons are extremely complex,
and to make them properly would require information that is not now
available. For example, appropriate cost comparisons for bonuses
should consider the subsequent performance, attrition, and reenlist-
ment behavior of recruits attracted by bonuses, as well aa the added
costa for other benefits that must be paid to enlistess channeled into
bonus-eligible occupations; comparisons involving recruiters should
consider the full life-cycle expenses of recruiters and opportunity costs
of personnel removed from other duties to conduct recruiting! These
important but difficult cost issuss desorve priority in future enlistment
supply research,

Of all the alternative policy optiona available, bonuses are the most
flexible. Without altering the fundamental structure or level of mili-
tary compensation, bonuses can be swiftly changed in responss to criti-
cal shortfalls in partioular pursonnel categories. This high dogres of
flexibility, combined with the dramatic impact of bonuses on oocoupa-
tion and term of service choices, make enlistment bonuses a useful
option for short-term management of enlistment flows and for target-
ing Incentives toward particular subgroups.

I8ee App. B for a brief discussion of the challenges in costing such effecta,
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Appendix A

SUPPLEMENTARY TABLES

Table A.1 defines the variables used in balancing the experiment,
Table A2 lists the Military Occupational Specialties eligible for the
experimental benefits. Table A.3 shows the means and standard devia-
tions for variables used in the analysis.

Table A\l

BONUS TEST BALANCING VARIABLES

Variable Name

Definitlon

-

Enlistment rate

Unemployment rate

Number of Army high-quality male snlistmenta
In October-February FY 1942, as a percentage of
high-quality males 17-81 who are “qualified,
military available” (QMA)

Unetployment rate of workers 16 and older,
January-Decamber 1881, in perowntage

3. Wage rote Ratio of clvilian to military wage rate
(hourly wage rata for manufacturing production
workers divided by hourly rate of baslo
military pay, January-Decomber 1981)
4 High-quality Number of high-quality QMA males 17-21, s a
conventeation percentage of total male population 17-31
8, Percent nonwhite Numbar of nonwhits males 17-21, as a purcentage
of total male population 17-21
6. Reorulter denulty Number of Army production recruiters, January-
June 1081, per thousand QMA males 17-21
7. Army misslon Numbar of Ariny high-quality nonprior setvico
males to be recrulted In Octobear-Mavoh FY 1082,
a8 & peroentage of number of high-quality QMA
males 17-31 In the population
8, Esstern region Indlcator variable for Census Eastern rogion
9. Bouthern region Indioator variable for Ceniaua Bouthern reglon
10, Waatern reglon Indioatnr variable for Cenasun Westarn rogion
81
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Table A.2

TEST-BLIGIBLE OCCUPATIONAL SPECIALTIES

Speciaity Cude Ocoupation

OBH ... v v vy Bignal/Intelligence

11X ..o v oo Infuntry

198, 188, 13F . .. ... ... Fleld Artillery

BB .. .. 0000y Pershing Mlssile Crew

1A . v v v e Amor

Table A3
MEANS AND STANDARD DEVIATIONS OF ANALYSIS VARIABLES
Atandard
Variable Name Moan® Daviation
Number of high-quality contracta 0 493 !
Number of high-quailty contracta in 209 139
oligible akitls

Number of low-quality contracts . 8.8 50,8
Unemployment rate (paroent) 8.8 2.30
Clvilian wage tate (dollars per hour) 802 119
Number of production recruiters 738 48,3
Natlonal advertising expenditures ($000) 240 224
Locul advertising sxpenditures ($000) K] 51
High-quality quota 84,0 [TH .}
Low-quality quota 2.8 48,8

SBased on 3376 observations (68 MEPS mreus, ench messured during
36 months),




Appendix B

A NOTE ON COSTS

The enlistment bonus experiment was set up to estimate the effects
of various bonus programs, not to provide a full framework for compar-
ing bonusos with other polloy alternatives. Nevertheless, any disous-
sion of program effects insvitably leads to valoulations of the associated
costs, and to assesaments of alternative policies that might accomplish
the same end, These issues arlse in a number of pluces in the text.

We ars not in a position to assess the full coat of the bonuses tested
in the experiment, or to make a complets comparison of the cost-
offectiveness of bonusss with other recruiting resource ezpenditures.
Wao can, however, aasess some of the costs and identify some important
other cost elements that should be considered in future comparative
analysss, A basic principle of such an analysis should be to include all
significant costa of the program, and all effects that are likely to
impose significant costs in the future. For examplo, If a program solves
immediate recruiting shortfalls while committing the Dspartment of
Defense to large futurs training costs, it may not be a bargain,

That prinoiple makes it difficult to prepars total program cost estl-
mates with the data available. For sxample, although we discuss the |
marginal cost of obtaining a recrult in the market expansion part of 1
Sec. V, we point out thers that the bonus test programs aleo accom- |

plished other ends: they moved people from nonsligible to teat-eligible i
| (shortage) skills, and thay increased recruits’ nbligated terms of service. !
' Presumably the Department of Defense and the Army place a high ?
] value on filling shortage ekills, but we have no way of quantifying that

value for a cost muialysin. The term of service issue is more tractable,

i but even there complications arise. For instance, from Table 13 one 1
can easily calculate that tha cash bonuses paid to recruits in eligible

skills total about $46,3 million under the A Cell projection, but they

total to 8124.8 million under the B Cell and $133.6 million under the C a
Cell plan.! It thess were the only cost changes, they would Imply that
the additional cost of an obligated man-year obtained through the

Wndar the A progeam, 88000 {s pald to each huh-qulll:r recruit snlisting for four

. vears In an oligible aklll. Under the B program, the amount rises to 83000, Under the C

o program, each four-year contract slgner sarns an $8000 payment and each three-ysar

-.'.:-(’('-' o signer a $4000 payment,
B RTL,
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bonus change is betwesn $5000 and $7000. However, such a simple ‘
cost comparison is not complete for several reasons. h

Firat, the changes in man-vear cbligations are not all likely to he of
equal value to the Army. The third year of service, for instance, may
l he loss valuable than the fourth year because of increasing productivity
{

over time. This change is aleo likely to vary substantially across indi-
vidual specialties; the value of an additional year of sxperience in the
combat-arms skills may not rise as stesply as an additional year in
olectronios akills, particularly if it takes only four months to train the
former but more than one year to train the latter. Therefors, the value
of the additional man-ysars obtained through skill channeling (or term
of sarvice shifts) may depend heavily on which ooccupational specialty ls
losing and which ls geining when bonus policy is changed.

Second, new recruits and new man-ysars gained by the bonus pay-
ment should be adjusted for possible attrition, Attrition could be
higher for people attracted by bonus payments than for others, if the
newly attracted recruits are less committed to the Army or more “mar-
ginal” because of their civilian opportunities, attitudes toward military
servios, ete. Unfortunately, this posaible elevated attrition effect can-
not be determined from our data, |

Third, and perhaps most important, movements of recruits across
occupationsal specialties may represent additional costs or savings for
the government, because they change the amount paid for other incen- 1
tives. Some of the recruits moving into eligible skills, for example, may
be leaving akills that pay a $3000 bonus; hence the government saves
i that amount. Such movements may alsc have unanticipated future

effocts, o.g., increasing the stock of more junior personnul in a akill and

therefore reduiding ite reenlistment bonus requiroments, Or, the bonus

may move some paople from skille thut do not offsr the Army College

Fund into akills that are eligible for both the bonus and the Fund,

Tracing these moverents across individual skills is beyond the scope ,

i of this study, Yet the costs could be high, particularly if the changes ]

are linked to educational benefits (Congrassional Budyet Office, 10832),
As we have noted in the text, sducational benefits are difficult to 1'

N cost accurately beoause the expanditures are far in the future, the bene- '

' fits will be used by an unknown fraction of recruits, and the appropri- v 1

ate discount rate ls unvertain. Further, an educational benefit, which

pays for a person's civilian postssrvice sducation, may repressnt an

incentive for him to leava the servios, thus depressing retention rates

and causing increased recruiting and training costs to counter the

Josses. At this time, the ultimate costs of the Army College Fund are

not known bescaute few members of the cchorts recelving it have '

reached the point of drawing on their benefits. Becauss of these
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uncertainties, we have not attempted to cost the bonus changes in full.
A complete and reliable estimate of the costs of changing the bonus
program would require more detailed analysis and more information
than is now available,




Appendix C

DEFINITIONS OF SKILL CHANNELING AND
MARKET EXPANSION

It is important to be explicit about the meaning of “skill channeling”
and “market expansion” in our analyais. In effact, our definitions treat
the enlistment process as a series of steps: first the individual decides
whether to join the service; then he decides on a akill; and then he
choosos & tarm of service. In our system, “market expansion” reflects
the total increass in the number of high-quality people entering the
Army, regardless of which skill they select. “Skill channeling” reflects
the change in the probability that any individual will choose a test-
aligible skill, coniditional upon hin joining the Army.

Alternative definitions could be applied if one attempted to focus
more precisely on marginal individuals (those who are newly attracted
to the Army by the test progranis), as compared with “original” recruits
(those who would have enlisted under the control program)., This can
only be done, howaver, by making assumptions about the skill choices
of new va, original recruits. Supposs that we were willing to assume
that all recruita who were attracted by the bonus test program chose
oligible skills. Under that assumption, one could estimate a market

sxpansion effect for tha eligible wkilla, and a skill channsling effect
within the original group of enlistees. Table C.1 exhibits some illustra-
\ tive hypothietical data for a typloal MEPS, showing s distribution that

: |s broadly similar to the bonus test’s actual outoome.

! Lat us illustrate the alternativa concepts heuristically using univari-
ate statiatios (without regreasion modeling). Applying the definitions
of market expansion and skill channeling that are used in Sec. V to the |

] '- hypothethical data in Table C.1, we can conclude that the market

. expansion sfiect for this MEPS was 5 percent (420/400). The skill *
channeling effect was 52 percent (160/420 divided by 100/400), That
is, the total number of high-quality enlistees increased by 5 percent *
o and, given that un individual had enlisted, his probability of entsring
S an oligikle akill incronsed by 52 percent.

T..i'* Now, however, consider an slternative definition, under which we

. assuma that all 20 new people attracted to the Ariny by the bonus pro-

gram entared eligible skills. With this assumption we can calculate

that the market expansion effect of the bonus program increased
onllstments ic the eligible skills by 20 percant (20 new entrants,
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Table C.1

HYPOTHETICAL DATA ILLUSTRATING MARKET EXPANSION
AND SKILL CHANNELING EFFECTS

Number of
High-Quality Enlistments
Control Test
Program Program
Eligible akills 100 160
Noneligible akille 300 260
Total 400 420
Effect definitions in Sec, V
Market expansion — 08
8kill channeling - .82
Altarnative definitiona
Market sxpansion for - .20
eligible skills
Skill channeling among — 40

original enlistees

divided by 100 original entrants), The £0 percent flgure could be
treated as a “iarket expansion” effect for the eligible skills,

Further, because all 20 new enlistess enteved eligible akills, one can
deduce the changes in sxill choices among people who would have
enlisted under the control program, Under the test program, 160 peo-
ple chose eligible skills; but we have just stipulated that 20 of those
wete now entrants to the Army. The remaining 140 eligible-skill
enlicgtess must have aome from the group of original recruits, With
this Information, onv could define “skill channeling among criginal
enlistess” an 40 porcent (140/100). In effect, such a deflnitional
scheme sasumes that all new recruits are channeled into eligible skills,
and reserves the tarm “skill channeling” for the effect among original
recruits, Given the empirical results found in the bonus experiment,
the Sec. V market expansion effect would necessarily be smaller than
the “market vxpansion for eligible skills” dofined here, In contraat, the
Sec. V skill channeling effect would be larger than the “skill channel-
Ing among originai enlistess” defined here.

Selection of the appropriate dafinition depends largely on the plausi-
bility of the underlying assumptions. We did not adopt the alternative
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definition because it makes an assumption that we believe is too
strong. It was observed in the educational benefits experiment that
many individuals were attracted to military service by the availability
of a large educationai benefit, but that ultimately they entered skills
that did not offer the benefit (Fernandez, 1882). With that evidence, 1
we did not think it reasonable to make such a strong presumption in
the bonus analysis, W
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\\:50nc of the principal challenges for defanse
managers in recent years has been to H
attract military tecruits within a

; roasonable lavael of recruiting expenditure.

. This report describes the results of a

pationwide experiment designed td provide

nev data on a key enlistaent incentive:

the cash enlistment bonus, which is pald to

qualified recruits entering critical i

occupational specialties. The report | 1

documents the experiment, explains the

analyais of its results, and assesses the |

effecty of enlimtment bonuses on the Atmy

cecruiting process. It addrssses three

principal effects of the bonus program: . i

(1) attracting™*high-quality™ recruits into !

the Armys (2) encouraging snlistments in - '

hazd-to~-£ill critical mpecialties; and (J) : f

influencing crscruits to sign contracsts for :

longer terms of service. The experimental )

: : resultas show that honusaes bave substantial ;

\ effects on recruiting and are a very i 1

| flexible policy tool, making them a useful
option for management of enlistment flovs

{ and for overcoming personnel shortages in
critical mkills. AP
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