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PREFACE

This Note analyzes Lraining attrition in the Army Reserve and Army
National Guard. The analysis was conducted for the Office of the Deputy
Assistant Secretary of Uefense (Reserve Affairs) as part of Rand's
Manpower, Mcbilization, and Readiness program, sponsored by the Office
of the Assistant Scocweitaly ol fletense (Manpower, Installations and
Logisti1cs)~=0ASD(MIL). The evaluation was conducted under Task Order
83-117-1, Reserve Forces Attrition and Unit Location Analysis in
contract tMDA903-80-C-06S2.

bach year rthe Army National Guard and Army Reserve need between
120,000 and 160,000 enlistments to maintain strength levels. Currently,
abeut one-hilf of these enlistees lack prior service and thus need basic
and skill training to qualify in a military occupational specialty. The
cost of recruiting and training viries with the length of training, but
can vasiliy averzage $5000 per i1ccruit. Personnel who leave the military
betere cempleting their training incur training exvenses but fail to
usefully payv back the investment in their training.

The Army can reduce training costs by improving (1) the selection
criteria for recruits and (2) the balance between recruiting resources
anid training costs. By increasing recruiting resources, the Army may
attract higher-quality recruits and lower training costs with a net
bLudgetary saving.

This Note develops a model of training attrition that assigns a
prchability of attrition to each recruit type. The model is based on an
analysis of historical attrition for the FY?7 and FY78 cchorts entering
the Army National Guard and Army Reserve. By identifying recruit

chavacteristics likely to lead to separation, the analysis provides a

basis for setting improved enlistment standards. T IR ‘7’, )
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SUMMARY

This Note examines attrition prior to the completion of training
among nonprior-service accessions in the Army National Guard and Army
Reserve. The analysis uses the FY77 and FY78 accession coliorts to
develop a quantitative model that assigns attrition probabilities to
recruits with different characteristics.

The analysis identifies characteristics that discriminate between

% reservists who do and do not finish training, and it develops equations
L‘ that cdn cestimate attrition for an accession cohort of varying
composition. This information can be used to improve recruit screening

standards when supply exceeds demand, to help establish the proper trade-

off between the level of recruiting resources and trainin; costs, and to

:‘ mmprove attritiun forecasting for more accurate control of manpower
budgets and end strength.

: The analysis shows that over cne-half of nonprior-service Army

' Reserve accessions in FY77 and FY78 left prior to the end of their third

v

,‘ year of service. For the Army National Guard, b1 percent of the FY77

; and 47 percent of the FYT8 cohort left prior 1o the completion of their

third year. On average, probably only about one in five nonprior-
service accessions will finish his or her six-year term.

Attritiosn prier to the completion of training was an important but
}

NEa ~ LA

varying component of total attrition. The Army National Guard
dapparently used striczont screening criteria during training in FY77,

and 4o percent of enlistees separated prior to the completion of

training. In the FY78 cchort, less stringent criteria produced a

5 U

separation of only 19 percent of accessions prior to the completion of
training. As a result of the more stringent criteria, subsequent
attrition in the FY77 cohort was apparently lower than in the FY78
cohort. However, stricter criteria appear also to have scparated a
number of individuals who would have completed at least three years.

The Army Reserve had overall lower training attrition--only one in
six ‘n FY?7 and one in 12 ir FY78. This was due partially to the higher

quality of accessions. However, posttraining attrition was higher in
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the Army Resecrve than in the National Guard, leading again to the
hypothesis of a4 trade-off between stringent screening orateria in
training and Jower posttraining attrition. Since the primary focus of
this Note is training attritjion, further itivestigation ot this
phenomenon 1s left tc future modeling of both pre- and posttriining
attrition.

Levei of education and mental category arc the characteristics that
best discriminate between these who do and do not finish training.
Other things equal, large and statistically significant differences in
training atirition exist between “hose with different levels of
educatronal attainment and mental category groups.

Much smaller, but statisticaily significant, differences in
attration exist between men and women, blacks and nonblacks, and older
and vounger reservists. Other things equal, blacks have siightly lower

attrition rates than nonblacks and women have somewhat higher atirition

than men. Reservists over 10 years of age have higher attrition than

those from 18 to 20. Other characteristics, such as region, marital

status, and dependents showed cither insignificant or conflicting trends
cz by componrent and year.

Education levels are a bette:r predictor of uattrition than mental
category, but a combination of the iwo measures is piobably best for
setting recruit standards. The results showed--not surprisingly--that

‘r notnhigh school graduates in mental categories IIT and IV had the highest
° attrition rates and high school graduates in mental categories I, II,
and 111 had the lowest.

The analysis cannot distinguish consistently between Category

Y IV/high school, Category I/nonhigh school, and Category II/nonhigh
o school groups in attrition risks. Thus, if lowering attrition during
training is an objective, rccruit standards would screen out nonhigh
school graduates in mental categeries 111 and IV first, and then move to
¢ category IV high school graduates and categories T and Il nonhigh school
graduates.

Future work will concentrate on posttraining attrition and
attrition among prior-service reservists. In addition, it wil) develop

® models that discriminate between reservists who return to civilian life

as opposed to entering another component or the active service. Also,
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attrition models will be combined with cost to evaluate more thoroughly
different recruit and training screening criteria and a different mix of

prior-service and nonprior-service reservists.
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INTRODUCTION

Individuals without prior military service entering the Selected
Reserve are sent to full-time training to qualify them in a military
occupational specralty (M0OS).  This training ranges from a minimum of 90
days for low-aptitude skills tc more than six months for higher-aptitude
skills. The cost of training nonprior-service personnel varies by
skill, but simplc cost estimates that include recruiting and training
costs and military pay during training range from $4,000 to §10,000 per
:ndividual. In FY81, the Selected Keserve enlisted 103,000 nonprior-
service recruits, 85 percent of whom went to the two Army components--
the Army Naticnal Guard and Army Reserve. If all of these recruits
finish training, the total cost will range from $.4 to $§1.0 billion.

The return from this training investment comes as individuals serve
their term of scrvice and are available for mobilization. For the
Selected Reserve, almost all nonprior-service enlistees enlist for six
vears; a smaller number choosc three-yvear terms. Of course, selected
reservists work only part-tame and are usuall!y required to work on the
reserve job 28 days per year (14 days of annual training and 24 days of
drill;. A typical nonprior-service reservist who enlists for six years
and serves a complete term would serve 228 days at a maximum. However,
the return from training for a reservist caneot be measuired strictly Ly
days svrved, since the reservist is also liable for full-time
mabilization call-up dt any time during the six-year period.

Unfortunately, the return on training investment for nonprior-
service reservists is often not ifully realized because many reservists
Jeave before the end of their term of service, amorg those who stay,
attendance at drills and annual training is not perfect, nor is it
certain thdat all reservists would report during a mobilization. These
three factors can substantially reduce the return from training
investment. This Nete fccuses on the first of these factors--attrition

AMONE LONPTr10T-SCIVICE Teservists.
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Data trom reservasts who enlaisted an @Y79 show that rewer than one :

1 tive reservists completed thenr st taal wIa=yvedqr comnntnent Tl “
hoaph Tevel o attraition aedicates eathier that sany peeple are teoruited .q
1

for the 1eserves who cannot meet pertormanee standards oond are ‘!
separated, or that many who do meet performance st ndirds leave betore f
thie v ot therr contract. It separatyon occurs duriny the rtial tuli- :lw
tine trdining period--usudlly jastzing thiee months=--11 1s likely the .1
result of performance.  However, separation after training, i.e., during ‘
N |

the remarnder of the sax-year term, as more likely to involve adeguate oy
performers. ]

It is 1mportant to distinguish between these two prebiems since

ditferent pelicies will be required to remedy cach. High levels of
attrition during tralning cian perhaps be remedicd by inproved

recruitment and selection of enlistees or ditferent training nolicies.

.. el a8 A A.A_A_...gu__‘.‘.ng”

High levels of attrition after traimng might be remedied partly by
recrult selectieon, but may depend more on other tacturs operating in the
c¢ivilian life of reservists.

Posttraining attrition can be tiigh for reservists because the

reserve job--being part-time--eften cannet conipote 1n priority with the

demands of a full-time civilian job or family priorities. Thus, ;:
reservists often drop out due to the relocation necessary to obtain or ;
hold a civilian job, or simply in response to conflicting work hours ) ;
between the military and civilian job, or contflicts with family. Policy .1
remcdies tor postiraining attrition might include family and emplover 1}
support and 1improved trdcking of relocating reservists.  The current i
siudy focuses on attration during training. A tuture study will address }
posttraining attrition. .1
1i more potentially satisfactory nonprior-service reservists could 1

be recruited or anduced to complete theirv term, then {ewer reservists '
]

would have to be recruited and trained, resulting in lower recru:tiang 4:
and training budgets. 1f, on the other hand, wavs cannot bhe found to ._1
reduce these levels of attrition, sermous consideraticn should be given :
Al

te substituling prior=service personnel for nonprior-service personnei. !
P'rior-service personnel 10 not nwsoatly requiie bew full-vime trarning, :
1

thereby saving lidining costs. In FY&i, the Selected heserve enlisted .1
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106,000 prior-service personnel, which was 55 percent o1 total
Ciloarstaei s,

Altheugt prror-wervroe persciined have lower trasn:ing costs, their
cflcotiveness as g osaisiitale 1ol aonpsorsseiviee personnel depends on
therr usctul tervice lite. Since prior-service personnel can enlist tor
gonctatie Ve then averdge tengtiho of Ltay way be oeven shoriver than
thdat o! nonpricr=serva o persohiei. Une poiiey prebiem, then, s Lo
dielormine the oPiimal tax GIoprior-service and nonprer-service
poersonnei; thas deterrmmnation regquizes eslandtes of usetul service jite

ot cach o tvpe, as well oas estimates of varaous costs and differences i
prolnotavity Cneo papese ol thiis ostuay in Lo begin te address thas
gquestien by devilopang quantitative estimates of attrition rates for
O el e Uioe Tesejvistn,

Fostdes berng usetn! eventually o determiting an optimal prior-
SO0 HOHPT LG SerVice mIX, Lhese pretrasning dtirition estimates are

useiul ih two elier pol:cy dreds:  recruditing sejection criteria for

oy Lot sservicr personnel and torce-level planning.  Individuals who

leave jricr Lo tie completlon Hf training cause the service to incur
Lracsntg cast bt they provide no uSCiul service.

1! the chardacteristics of thoese who leave diflfer from the
chartacteristices ot those who stay, recruiters may be able to enlist
pertsonitel who bave a higher propensity Lo stay. Equations developed
nere cdescrabe the major characteristics that separate stavers and
Tectersg the equsthens can be used to estimate the decrcase in loss
rates dar:ng troining 1 recruiters were able 1o enlist higher-quality
persocnes. This antormatien ~an also be used to balance the increased
Tecnnting resources nesessary to obtain higher-quality personnel with
the associated deoreised training costs.

This model 18 aiso usceful in controlling the total ferce size when
thie companenls SLLEMpiE 10 weel Soigress=amposed or budget-1mposed end
stiength. To meet these consitaints regulres gccurate forecasting of
Jossen. Signaficant Josses occur during trooning, and these loss rates
deporsh o the conpositen and saze of the enlistment cohert. The
metnodolopgy wsed i thes stusy can be uned 1o torecast loss rates during
trdaninng for colorts wath different compositions, thus allowing improved

overiii torce saze conirtol ardd budgeting.




Analysis in this study contains estimates for only two of the six
Selected Reserve compenents--the Army National Guard and Army Reserve.
These components not only account for 85 percent of all nonprior-service
accessions, but have higher loss rates than other components except the
Marine Reserve. Focusing on these two components simplified data
gathering and analysis while still addressing the major part of the
problem.

This study uses Army Reserve and Army National Guard FY77-78
enlistment cohort files constructed by the Defense Manpower Data Center.
This file provides attrition statistics through the first four years of
service and allows estimates of the probability of attrition of
enlistees of differing characteristics. The data showed that the level
of attrition diaring training varied considerably, depending on the
entrance year and the reserve component.

In ¥Y77, the training attrition rate was 46.3 percent for Army
National Guard enlistees, but only 7.7 percent for Army Reserve
enlistees 1in FYT8. These dafferences may reflect the differing quality
composition of the cohorts or different trzining standards. This study
addresses this question and concludes that dificerent training standards
were in effect for the two compunents during each fiscal year. It also
concludes that (1) educational attainment and aptitude category are the
most Jmportant predictions of training attrition and (I) the race and
sex ot the individual make smaller, but stetistically significant
ditferences.

Section Il ofters a theoretical framework for analyvzing reserve
attrition. Scction [1]l presents the descriptive staiistics on attrition
from the FY77-76 enlistment cohort files. The estimation results from
the mult:variate model of pretraining and training attritjon are
discussed in Section IV. The tinal section summarizes the results and

indicates plans fur fulure work.
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Il. THEORETICAL FRAMEWORK FOR ANALYZING
RESERVE ATTRITION

Al the time of eonlistment, the reservist and the reserve component
enter into a contract. IPresumably, the cenlistment decision is deemed in
the best interests of both parties, based on a calculus of perce:ved
costs and benefits relevant to cach. At the time of attrition, this
calculus clearly has changed tor at least one of the involved parties,
and separation is tegarded as the best course of action. The calculus
might change either because vne party is better able to evaluate costs
and Lenefits of alternatives based on new information cbtained after
enilstment and;or because changed circumstances affect tae relative
attractiveness of the alternatives.

From the Army's poirt of view, the decision calculus essentially
incliudes the benetits of retaining the individual--i.e., contributions
1o unit readiness--versus the costs--i.e., wages and benefits, and the
costs of dismissing him. These costs of dismissal include the relative
wages and productivity of replacement personnel, costs of obtaining
repliacement. pversonnel, costs of having the position vacant for a time,
and routine separation costs.

From the individual's point of view, the original enlistment
calceajus 1ncludes the benefits of reserve service--i.e., earnings over
the period of service, training opportunities, reserve benefits--versus

he costs--i.e., the commitment Lo attend reserve drills and annual
training, the possibility of mobilization, and the opportunity costs of
forgone work and leisure time. The latter includes forgone carnings
from additional hours spent one a  -imary job or another moonlighting job
or the forgone utility from addii.onal leisure time.

The first step la explaining reserve atrrition decisions requires
identitying the changes that can occur to tip the decision calculus for
cither the individual or the reserve component from an original
enlistment decision to a sepdration decision. The second step is to
estimate the frequency of occurrence of these changes for different

types of enlistees. The third step is to estimate the degree of
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sensitivity of separation to each occurrence of change. While
theoretically straightforward, the data to suppurt efforts of this kind
do not currently exist.

In this section, we will indicate the bread cartegories ot changes
that cculd lead to a separation decision either by the individual or the
service. Next, we will comment on the likelihood that such changes will
take place and on the sens tivity of a separation decision if changes
occur. Finally, we will describe the data availabile for the current
analysis and develop some hypotheses that can be tested with the
available data.

We will focus herc on two types of changes that might occur during
the enlistment term and hypothetically lead to separation. The first
type of change involves the accumulation of new information and its
reevaluation by both the enlistee and the reserve component early in the
term. The second type of change involves major changes in the external
ircumstances of the individual's !ife--changes in the marital status,
primary cmplover or geographical location of the individual.

The first typc of change probably is more important during training
as intovmation is acquired by both pariies regerding the suitabiiity of
the match between the reserve job and the recrujt. Once the initial
adjustment prriod is over, the reason for separation js likely to shift
to changes of the second type, where the environment in which the

original decision was made itself changes.

ACCUMULATION AND REEVALUATION OF INFORMATION
AFTER ENLISTMENT

The Army and the enlistee enter the initial <contract with l:mited
mtormationr abont each cther, but partly due to the costs of further
scarch lor cach, decide on enlistmeni.  As perceptions change, cithes
dbout cach other or abont other alternatives, cach may decide that an
alternative other than reserve service offers greater utility:  for the
reserve components, replacement with another :individual; for the
jeservist, another moonlighting job or not working a moonligiting job.

The recent literature in Yabor markzat theory attempts to include

quitting beliavior, based on an information-theorctic approach or some
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variant. Wilde's! information-theoretic model is particularly
appropriate here. tHis model formalizes Pencavel's observation that "the
taking on of a job for a trial period may be the optimum method for an
individual to discover whether that employment suits him.'?

Wilde's model describes jobs in terms of general (or search)
characteristics, which can be observed directly or without actually
consuming the "good," and specific (or experience) characteristics,
which are specific to the job and can be learned only by working the
job. The acceptance of any job is conditional; if the jobholder finds
tiie value of the experience attribute (about which he was imperfectly
informed) below some critical level, he will quit and look for another
job.

A simple cxtension of the model would posit two types of employee
atlributes--screening attributes, which can be obsa2rved by the employer
prior to employment, and performance attributes, observed by the
empioyer only after the individusl works on the job., The attrition
j-rocess can then be viewed as the consequence of ratiocnal decisionmaking
in which belated information regarding the various attributes of the
moculighting job and the employee is received and reevaluated by both
the worker and eaployer.

Critical levels exist for both the employee and the employer.
Svparation will occur if either employee performance on the moonlighting
job does not exceed the critical performance level for the employer, or
"woonlighting job experience attributes' do not exceed some threshold
sel by the cmplovee.

Sceveral aspects of holding a reserve job may be classified as
expericnce attributes for a typical enlistee. The experience of a
typical »nlistee may encompass lholding a part-time or full-time civilian
job, but will not likely include a military job or military environment

or a meonlighting job.

'See L. L. Wilde, "An Information-Theoretic Approach to Job Quits,"
in 8. A. Lippmann and J. J. McCall (eds.), Studies in the Economics of
Search, 1979; and L. L. Wilde, “On the Formal Theory of Inspection and
Lvaluation in Product Markets," Econometrica, July 1980,

2Sec J. Pencavel, "Wages, Specific Training and Labor Turnover in
U.S. Manufacturing Industries,' Internat ional Fconomic Review (13) 1972,
H3-64 .
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The experience attributes of military training can include being
away from home, regimentation and competition of military life, group
living, intense physical conditioning, and even receiving a full-time
paycheck. Similarly, the experience attributes of holding the reserve
moonlighting job after training can include various aspects of the
military job and on-the-job training, attitudes of fellow reservists,
forgone leisurc time with a family, and certain aspects of reserve
compensation.

One aspect of reserve compensation that may be an experience
attribute is the large difference between reserve gross and net pay.
Although an average first-term reservist will receive approximately
§1500 annually in reserve pay after completion of training, his net gain
in after-tax annua) income will only be approximately $78C.° The
recruit is unlikely to know about this large difrerence at enlistmernt;
it becomes obvious only during the first term. An associated point is
that taxes are often not withheld from reserve pay; finding themselves
owing disproportionately high taxes on reserve income may well prove
unpalatable to many reservists.

For the Army, several performance attributes cannot be observed or
predicted accurately from preenlistment observation or testing. The
Armed Services Vocational Aptitude Battery (ASVAB) is partly designed to
predict cognitive trainability, and physical examinations are used to
screen for physical trainability. However, both of these enirance tests
are imperfect and do not screen for the important dimension of
psychological adjustment to the military environment.

*The difference heltween gross and neuv pay is Jarge for reservists
for three reasons. First, approximately 30 percent of a reservist's
annual pay is earned at annual training, during two full-time weeks in
the summer. During this perijod, a majority of reservists do nut receive
civilian income; thus, rescrve pay simply substitutes for civilian
rncome and may not cosnitiibute to nel annual! income.  Second, reserve pay
will be taxed at a higher marginal tax rate than civilian income,
further reducing the coutribation to net income, Third, transportation
costs to and from drijls must also be subtracted trom net income.

Taking these tactors into account, the average resevvist's first-term
net reserve jncome will amount to approximately 55 percent of gross
rescrve sucome.  See Burke K. Burright, David W. Grissmer, and Zahava D.
Docering, A Model of Keenlistment Decisions of Army National Guirdsmen,
The Rand Corporation, R-2666-MRAL, October 198Z.
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The Army uses the basic and advanced training process partly to f‘f_
discover the experience attributes that cannot be foreseen, and to make
separation decisions based on actual performance. During the 1977-1978 -
pericd, when reserve strength was Jow, the tendency was to set less
stringent preenlistment screens and to allow actual performance data
during training to determine suitability for military service.

To this point, we have used the simple Wilde model developed for -
separations from full-time jobs and applied it in a straightforward way
to moonlighting jobs. However, the model requires two extensions when .-
it is applied to moonlighting job separation rather than full-time job
separation. Moonlighters may quit their moonlighting jobs not only
because of experience attributes on their moonlighting jobs, but also
because of specific expericnce attributes on their full-time job which
arise because of their moonlighting job. These experience attributes
may include scheduling confliicts between the two iobs or lower
performance and promotion on the primary job because of the moonlighting
job.

Essentially, conflicts Letween the primary and moonlighting jobs
can occur which are not foresven by the enlistec oy the full-time
emplover. Thus, even though the enlistee performs well on the
moonlightir,: jcb and the job meets the enlistee's criteria, separation
may occur because of conflicts wvith the full-time employer.

Participation in the reserve may cause more conflict than even the -
ordinary meoonlighting job, owing to an unusual work schedule (16 hours
per month, typically on a single weekend) and periods of full-time
demand (annual training for two weeks during the summer and an initial
period of training of at least thrae months). This work schedule makes
the reservists particularly vulnerable to conflicts between reserve
obligations and employers, who must provide leave so that the reservist
may fulfill full-time reserve obligations.

Schedule conflicts may be particularly difficult for young persons
who have only recently adjusted to civilian full-time or part-time jobs.
Conflicts with the civilian employer have been shown to be one of the

two leading causes for reservists' leaving at their end of term.* One

“See ibid.




would expect that these tensions could appear also during the first term
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of service and cause attrition.
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‘ A second extension 1s necessary to explain separation from the
rescerve Lo the dactive force. The normal theory posits that experience
attributes of the reserve job that result in a lower taste for military

service will cause attrition. However., another possibility exists. The

moonlighter can actually develop a higher taste for the moonlighting job
and decide to turn to his moonlighting occupation full-time. He may

quit his moonlighting job when he finds a full-time job in the new

T
.

occupation.

~

Hence, in the theory, an upper level threshold must exist for the
moonlighting job experience attributes which, if exceeded, initiate a
job search for a full-time job in an occupation similar to the
mocnliguting job. Upon finding the new full-time job, the individual
| quits his moonlighting job. Thus, reserve enlistment may be :isenti-.
a stepping-stone to active force enlistment. Survey data® on nunp
service reservists show that a strong motivation for joining the

reserve rather than the active force is Lo try out military service.

[N , Al a e ..‘Al‘n‘J;ALJ_.J__ Lk ke ’ e

‘: Reservists who join the active force from the reserve must enter the

active force as prior-service enlistees. Data developed in this study

show that over rhe first two years of reserve enlistment 5> to 15 percent

e
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of a reserve cohort join the active force.

CHANGE IN MARITAL STATUS, EMPLOYMENT STATUS,
OR RESIDENCE DURING ENLISTMENTY

While the previcus subsection modeled the effects of a change in
‘nformation, this section describes the other change in the reservist's
lite thet might lead to separation. he reservisi makes the decision to
enlist based on information, labor market, marital status, and home at
the time of enlistment. Presumably, major conflicts with employers or

. spouses that might prevent enlistment do not then exist. ’

*Unpublished printouts from the 1979 Rescrve Forces Study. For a
description of the survey, see Zahava . Doering, David W. Grissme:,
Jennifer A. Hawes, 1979 KReserve Force Studies Surveys: Survey Jesign,
Sample Design and Administrative Procedures, N-1769-HRAL, August 1981.
® See also Zahava D. Doering, David W. Grissmer, Jennifer A, Hawes, 7979
Reserve Force Studies Surveys: User's Manual and Codebooks,
N-1755-MRAL, September 1981, and Jennifer A. Hawes, 1979 Rescrve Force
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During the six-year period of enlistment, a change is likely to
occur in the enlistee's marital status, employer, or geographical
location of home; any one of these changes means the individual will
nave to reevaluate his commitment to the reserve job in light of his new
circumstances. The likelihood of separation will depend on (1) the
probability of these rhanges cccurring and (2) the probability that a
given change will act..lly lead to separation. For young enlistees,
these changes occur froquently,

For example, approximately one in two iudividuals will marry
between age 19 and 25.° At age 19, only 7.1 percent of males and 22.4
percent of females dare married. By age 25, 54.1 percent of males and
71.4 percent of females have married. Employer changes are also
frequent during this period. Data show that annual full-time job
turnover rates are 36.4 percent for the 18- to 24-year-old group.’

Migration data® show approximately four in ten 23-year olds m
annually. While only 36 percent move outside the original county of
residence, even iutracounty moves may con iderably lengthen the travel
time to reserve units.’ Migration data'’ ove- longer perinds ' ow that
71.2 percent of 23-vear olds move over a four-year period, witt 0.4
percent moving to a different county.

ffoving outside the home area of a reserve unit does not
automatically mean separation or the end of the commitment. Transfer to
another unit in the new place of resideice--i" one exists-~is possible.
However, the new unit may not have a vacancy and will nearly always have
a diffcrent mission and require a different set of military skills,

making retraining or separation mandatory.

Studies Surveys: Description and Evaluation of Survey Procedures,
N-1750-MRAL, September 1981.

‘U.S. Bureau of the Census, Marital Status and Livingz Arrangements:
March 1982, Current Populatien Reperts, Series P-20, No. 380.

’See S. E. Haber, E. L. Lamas, and G. Green, "A New Method for
Estimating Job Separations by Sex and Race," Monthly Labor Review, Vol.
106, No. 6, June 1933, Bureau of the Census.

"See U.S. Bureau of the Census, Geographical Mobility: March 1980
to March 178;, Current Population Reports, Series P-20, No. 377.

®Survey data show the average one-way travel time to reserve units
to be 31 minutes

'°See U.S. Bureau of the Census, Geographical Motility: March 1875
to March 197%, Current Population Reports, Series F-20, No. 353, May
1981.
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Not every change in employer or marital status will! mandate a
separation. The probability of separation, given the occurrence of a
particular event, depends on whether the change causes a conflict with
continued reserve service and whether the conflict 1s secen as best
resolved through some sort of an adjustment (with employver, spouse, or
new unit) or through separation.

If the reservist marries or changes employers, separation will
depend on the attitude of the spouse or employer toward reserve service
and perhaps on the work schedule of a new job. No direct data exist on
spousal or employer attitudes on reserve service during the first term,

but some rough inferences can be made from data collected at

reenlistment. B '!

Survey data collected from reservists with between 3 and 8 years of
s _.e who were making reenlistment decisions show that about one-
third of those not reenlisting (60 percent of sample) cited spouse
conflict and another one-third cited employer conflict as the main
recason for not reenlisting. If we assume that these proportioss hold
for first-term enlistees as well (i.e., about 40 percent of the¢ incoming
cohort will face potentially serious conflicts with either a spouse or
an employer), it is clear that such conflicts could be a significant
cause of separation. Given the much higher proportivn of new spouses
and new employerz among this group, it is plausible that these numbers
may well be higher.

Geographical relocation poses a slightly different analytical
problem. Here the probability of separating depends on the existence of
a resarve unit near the new home and the chances of acceptance into this
unit, given the previous military training received. The chances of not
having a reserve unit within reasonabie driving distance of 2 new home
is probably less than 10 percent. A National Guard or Army Reserve unit
exists in nearly every community with a population over 25,000 in the
nation. Since approximatcely three-fourths of the population live in
communities of over 50,000 and since some proportion of the population
in smaller towns is within driving distance of reserve units, the

chances of finding a4 new unit are good.

USec Burright et al. (1982).
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However, acceptance into the new unit depends on the availability
of a wvacanicy and being accepted to fill that vacancy. An existing
vacancy is likely to require a different skill and, thus, either normal - ;‘
retraining (full-time training at an Army school) or on-the-job
training. Acceptance may depend on the willingness to attend full-
time training or perhaps the transferability of the previously learned |
skill to the current job. It may also depend on a match between the .
grade level of the individuals and the vacancy.

If a serious conflict exists with employer or spouse, it is more .
likely to be resolved by separating from the reserve job than by “e
adjusting to the employer or spouse. The reserve commitment is tenuous L
partly because reserve income is a relatively minor portion of total |
family income. Although data are not available on relative civilian and
militdry wages during the first term, data collected from individuals at
the erd of their first term show that after-tax net reserve income is ; !

approximately 7 percent of total family income.!?

The relatively small

contribution of reserve pay to family income implies that an enlistee

can fairly easily make up for the loss of reserve income upon

separdtion. It also means that sericus conflicts with employer cor N L
spousc can easily ontweigh the relatively smail monetary benefits of
reserve service,

The above discussion provides a general framework within which to
view reserve attrition. It is, however, more difficult to develop . !
lypotheses about specific variables that can be empirically tested. The
available variables are those ccllected at entrance, and include
demographic variables and resuits of aptitude tests. Missing variables
probably affecting attrition include data on changing circumstances in L
an individual's life, characteristics and status of civilian employment,
civilian wages, and emplover and spouse attitudes.

We restrict ourselves in this Note t¢ attritic. curing the training
period. We would expect that for training attrition, the new 4
information available to the Army and the recruit during training is
iikely to be the dominant factor in separatijon. Changes in employer,

marital status, and location are likely to occur not during training,

'“See Burright et al. (1982).



but atter return to the home unit. Basically., we posit that a hetter
1ob search process and an informed enlistment decisiton will result in
fewer experience attributes--i.c., fewer surprises once on the job.

Individuals with higher cducational attainment and mental category
will likely search for 3 job and cvaluate alternatives at enlistment
more capably than those having lower attainment and mental category.
Other things equal, oider enlistees should also make better enlistment
decisions and have fewer experience attributes. A priori, we would
expect that, other things equal, there would be no differences by tamily
status, race, and sex.

Military training has two components--bcot camp and advancea
individual training (AIT). Meeting the requiremeuts probably involves
physical, cognitive, and psychological components. Other things equal,
meeting the cognitive requirements would be more likely for those
testing higher on aptitude tests, those having more education, and those
who are older. Other things equal. there should be no a priori
dirference by race, sex, or marital status. Hypotheses concerning
psvchological adaptation to Army training are more speculative. Those
finishing more years of education have showu a group and institutional
adaptation that probably bodes well for adaptation to certain aspects of
Army training.

While no strong hypothesis emerges regarding differences by race,
age, or marital status, women may find the group adaptation more
difficult both because they are a small minority and because they
probably have fewer previous compet;tive experiences common to military
training. Adaptation to the physical aspects of training seems to favor
certain groups. Available data seem to show thau, other things cqual,
those who can more easliy meet the physical conditioning of training
would be male, younger, and more educated than their counterparts.

The following hvpotlieses emerge from the above framcwork:

Enlistees who have bhigher aptitudes and educational attainment
stbould hdave lower attriLion rates because taey make better
enlistment decisions and have better chanrces ot meeting the

cognitive, psvchological, and physical demands of training.
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Other things cqual, clder enlistees may have either higher or
lower attritiou rates. They should be able to make better
enlistment decisions, but may fare more poorly in meeting the
physical requirements of Army training.

Other things equal, races should not affect attrition rates.
Other things equal, women may be oxpected to have higher
attrition rates because they may have more difficulty than men
in meeting physical requirements and in adapting
psychologically to a military environment, given their minority
status.

Other things equal, the marital status of the individual at

enlisiment should not affect attrition rates.
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. PATTERNS OF PRETRAINING AND TRAINING ATTRITION
IN THE 1977 AND 1978 COHORTS

This section presents a preliminary analysis of the attrition data
contained in the 1977 and 1978 cohorts, giving, first, a demographic
profile of the 1977 and 1978 nonprior-service accessions. Second, 1t
discusses differences in attrition rates for the 1977 and 1478 cohorts
over time and other factors. These unconditional rates do not control
for other variables correlated with the attrition process. Section IV
presents a multivariate model that controls for these coffects

simultaneously.

DATA BASE

The pramary data source for reserve personrel information is the
Reserve Components Common Personnel data System (NCCPDS;, maintained in
the Uffice of the Assistant Secretary of befense tkeserve Aftairs)--04AS8D
(Ka)--by the Defense Manpower Data Center (DMDC) . This svetem, begun 1in
March 1973, became the ofticial source of inventury figures for the

reserve forces 1n July 1974,

DMDC i:as developed tiles for four cchorts encompassing fiscdl years
1975 to 1978.% The cohort file tor cach fiscal yedr contains the
records for all sndividuals who were rdentified as gains daraing that
fiscal vear. The files have been updated 1o reriect information
available on any particuldr reservis: through Sepienboer 19857, Thus, the
master file rercord 1s attached for each vear the individual s present
in the reserve, and the loss record is attiched whenever an jindividag)

leaves the 1ceserve.

In addition, for these whoe sepirated, the Actave Mastes File

38
searched from the date o! sejparation thiough FY8I.  [{ a former

reservist joised the active force, Yas dctive furce enlistment record
added to the file. This atfectively gives us four years of datg 1or the
FY7?7 cohiort and three vears of data for the FY7b colort.  Since

Examination of these data revesled severe problems with the 1975
and 1976 cohorts. As a result, we weitred them from the subsequent
analysis.
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reservists generally enlist for three- or six-year terms, this means we
do not have complete attrition profiles on recruits who choose to serve
in the reserve for the full period of enlistment.

In this analysis, we make a distinction between pretraining and
training losses and losses during posttraining. The timing of attrition
is based on the training pay category of reservists as reported by the
components on loss records. As is evident, the validity of our analysis
and corclusions, therefore, depends heavily cn the accuracy and
timeliness of the data generated in the f{i1eld.

The analysis reported here and in the subsequent section is based
on 4 data file that was constructed by extracting a subset of variables
from the original DMDC conort files. The tiles irclude only the Army

Reserve and Army National Guard.

DEMOGRAPHIC PROFILE OF THE 1977 AND 1978 COHORTS

The FY7? and FY78 cohorts are a good place to start attrition
arialysis because they fully reflect the demographic shifts that started
with tlie transition to an all volunteer force in FT73-FYJ74. Besides
being among the first cohorts to reflect these shifts, these cohorts
also will soon allow longitudinal tracking for 4 to 6 years--nearly the
vnitire first term of the enlistee.

The enlistment of higher-quality--often college-educated--draft-
mctivated reserve personnel typical of the draft era ended in FY74,
causing 2 marked demographic shift in reserve accessions. In subsequent
vears, personnel with lower cducational atiainment and a greater
proportion of women and minority personnel calisted.

Between FY73 and FYT&, for example, the proportion of women in the
nanprior-service accession group vose from 1.9 percent to 15.8 percent.
In the same period, the proportion of blacks rose from 11.3 to 27.5, and
the proportion of accessions in Mental Categories 1 and I1 dropped from
41.0 to 19.9 percent. Analyzing the FY77 and FY78 cohorts provides the
first opportunity to evaluate the attrition behevior of the more

heterogenecus mix of reserve daccessions.
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Army National Guard

Table 1 prescents a profile of the 80,400 nonprior-service
accessions entering in the 1977 and 1976 cohorts from the DMDC
Reconstructed Attrition files.

The Guard enlistees tend to be young, with over 60 percent of each
cohort being 19 years or younger but with a significant number (about 8
percent) 25 or older. The number of women enlisting in the Army
National Guard, around 9 percent of total Cuard enlistment, is
constrained by the iargc number of occupational specialties from which

women are currently excluded. Single enlistee. without dependents

accouvnt for some 81 or 82 percent of the cohorts; however, the sample of

individuals who are married with or without dependents, or single with

dependents is large enough for analysis. Blacks constitute about 30
percent of the cohorts.

Mental test ability is measured by the Armed Forces Qualitying Test
(AFQT); mental categories are based on test scores. Catcgories 1 and 11
together represent roughly 19 or 20 percent of the total; Category IV,
about 13 to 15 percent. The size or the latter gr.up 1s important,
since mental category often is used as a basis for sctting recruit
quality standards. The size of the sample will allow us to test a basis
for those standards. Almost 60 percent of enlistees during FY77 and

FY78 were nonhigh school graduates, while the percentage of college
graduates dropped from 5.9 in FY77 to less than ! percent in I'Y78.

The sample also contains large samples of enlistees from each

region of the country. Only the FY77 tile contains data on regions,

Army Reserve

Table 2 presents a demographic breakdown for 25,600 nonprior
reserve dccessions entering in the 1977 and 1478 Army Reserve cohoris.,
The Army Reserve attracts somewhat older raservists than the National
Guard, with a significant proportion (15 to 17 percent) 25 years and
older. The proportion of women is higuher for tiie Army Reserve (26.0
percent it 1978) than tor the Army National Guard (9.0 percent) because
Army Reserve otcupational specialties tend to be in corbat support

categories which are open to women. The marital status of both
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Table 1

S1ZE AND DEMOGRAPHIC COMPOSITION UOF

NONPRIOR-SERVICE COHORTS,

1977

AND 1978
ARMY NATIONAL GUARD
(Based on DMDC Atirition Files)

Variable:
Size of Cohort 1977 1978
DMDC Reconstructed
Attrition Files 42,281 38,128
Age at enlistment
17 years 20.9 24.7
18 years 24.9 24.1
19 years 17.0 15.7
206-24 years 28.8 27.7
25-29 years 6.1 5.9
30+ years 2.3 1.9
Sex
Yale 90.7 91.0
Female 9.3 9.0
Marital Status
Single, no dependents 80.8 82.1
Siugle, with dependents 5.2 5.2
arried, no dependents 5.8 5.2
Married, with dependents 8.2 7.4
Race
Black 30.3 29.4
Nonblack 69.7 70.6
Hental Catoegory
dental category 1 2.9 2.8
Mental category 11 17.9 17.0
Menta) category TIl 3.4 66.7
Mental category IV 15.3 13.5
Lducat ion
Nonhigi: »ihool gradnate 57.1 60.7
Ihgh school gradoate 37.2 3r.4
College gruduate 5.7 .9
Rogion
Northeast 20.2
North Central 26.4 %
South 33.9 w
West 15.7 *
OUther 1.8 o

*[ata not available.
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Table 2

STZE AND DEMOGRAPHIC COMPOSITION OF 1977
NONPRIOR-SERVICE COHORTS, ARMY RESERVE

(Based on DMDC Atitrivion Files)

AND

Variabie:
Size of Cohort

DMDC Reconstructed
Attrition Files

Age at Enlistment
17 years
18 years
19 years
20-24 years
25-29 years
304 years
Sex
Male
Female
Marictal Status
Single, no dependents
Siugle, with dependents
Married, no dependents
Married, with dependents
Race
Black
Nonblack
Mental Category
Mental category T
Mental category T1
Mental category 111
Mental category 1V
Educat ion
Nonhigh ..chool graduate
High school graduate
College graduate
Region
Northeast
North Central
South
West
Other

“Data not available.

1977 19768
3,562 12,717
10.6 21.6
26.9 20.9
16.9 13.5
34.3 29.0
12.0 10.0
5.3 5.0
67 .5 76.5
32.4 25.5
80.2 81.7
1.2 1.6
8.5 7.5
10.1 9.8
35.4 32.1
64.6 c7.9
0.9 5.1
30.7 221
54,1 v, 6
8.3 10.2
33.2 St
LU03 L0.2
17.5 3.7
28 .2
22.7
3.8
13.9
2.4
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components is roughly similar. Blacks account for a slightly higher

proportion of the Army Keserve cohorts than the National Guard cohorts. -

o -

Avmy Reserve accessions score higher, on average, on the AFQT test
than Army National Guardsmen dand have higher educational attainment.
However, there is a marked disparity between FY?7 and FY?8 educatvional
profiles in the Army Reserve. In FY77, only 33.2 percent were ncnhigh - -
school graduates; this percentage jumped to 56.1 percent in FY78.

The regional composition of the enlistment cohorts are similar for
the Guard and Reserve, except that the Army Reserve has a :omewhat

higher proportion from the Northeast.

ATTRITION IN THE ARMY NATIONAL GUARD AND ARMY RESERVE
Reserve attrition may be either programmed or unprogrammed. A
reservist generally signs up for a six-year term of service, although
three-vear terms have always been available to women enlistees and to
men during experimental periods. Programmed losses occur at the end of

the enlistment term, whereas unprogrammed losses occur before completion
o the committed term. S
A recruitl may leave Lhe reserve unit for many reasons.
Computerized records identify losses to active duty, to another reserve
component, to another reserve category (Individual Ready Reserve [IRR]},
Standby keserve, or Retired Reserve), to officer from enlisted status, R
and to discharge to civilian life. I[n the context of total force
planuing;, a loss trom the reserve to the active force may be considered
ditierently irom a loss to civilian life.
hecause any loss to a reserve component means replacement of that
individuai and the associated costs, wie jnclude here all losses to the Tt
reserve Lomponent.  Later studies will distinguish between losses to the
actaive force, other reserve components, and civiljan life,
noexauning the timing ot separation, the differcnces between
teserve procedures and the better kiown procedures of the active force : (
East he kept in mind.  Partscipation in the active force is a full-
Lime sccupation and there is close accountability of personnel.  This
includes a nondiscretionary daily reporting sy.wter of absences; when an
immdividaal doesn not attend, he iy reported as absent. A separation . n'

decisionr usvally follows shortly--perhaps aftey some investigation,
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In contrast, reserve participation is a part-time job, with most
members having a full-time civilian occupation. The accounting system
is based on monthly rather than daily reporting. A member can be absent
from monthly drills for many reasons, some of which are excused and some
of which are not. For example, he may claim that he is ill or out of
town for his primary civilian job.

1f a member misses two consecutive drills without an excused
absence, the unit commander must decide at what point to drop the member
from the unit. Although there are some guidelines, commanders have
considerable discretion in deciding whether the individual is no longer

‘ A functioning member of the unit. This discretion results in
substantial variability among units on when and how the separation
decision is made. During recent years, however, attempts have been made
to etablish and enforce uniform standards for discharge.

We have three years of comparable history ior both cohorts. Table
3 presents the status of the FY77 and FY78 cohorts as of September 1961.
As can be seen, the Army Reserve lost approximately one-half of their
entering FY77 and FY78 cohorts to unprogrammed attrition during the

‘ first three years. In the Army National Guard, the I'Y?7 cohort lost a
significantly higher proportion (61.4 percent) than the FY78 cohort
(46.7 percent).

Pretraining ard training attrition together accounted for widely
varying proportions of total attrition: approximately 19 to 46 percent
of the accession cohorts in the Army National Guard and approximately 8
Lo 16 percent in the Army Rescrve. This may reflect a difference in the

composition of the accession cohorts or a difference in the methods of

detecting and dismissing potentially unproductive recruits.

I{ the component succeeds in weeding out nonproductive recruits
prior to or during training, then the training dismissal policy should
reduce posttraining attrition. This appears to be the case; second-
year and third-year acrtrition rates were much Jower when training
attrition was high. While more stringent training standards can reduce
posttraining attrition--a desirable outcome--it can also eliminate

recruits who would later stay and make productive soldiers. We will




imvestigdte thils phenomenon in conjunction with analyzing posttraining

atirition.

FACTORS ASSOCIATED WITH UNPROGRAMMED PRETRAINING AND
TRAINING ATTRITION

This subsecction examines the relaticnship beiween unprogrammed
attrition prior to training completion in the Army National Guard and
Army Reserve and various factors that could be associated with early
atirition. The variables hypothesized to influence atirition included
age, sex, marital status, race, education, and mental category. The
following rates ar unconditional in the sense we are not controlling

tor other variables that may be correlated with the attrition process.

Table 3

UNPROGRAMMED ATTRITIGN RATES OF 1977 AND 1978 NONPRIOR-SERVICE
COHORTS, BY TIMING OF SEPARATION AND TYPE OF ATTRITION,
ARMY NATIONAL GUARD AND ARMY RESERVE

Army National

Guard Army Reserve
1977 1978 1977 1978

Poroort ol Total Johor!

f.0o85s
I'irii,; training or pre-

Liltning 46.3 19.3 lo.4 7.7
iuring remainder of

tirst year 1.5 4.3 5.4 8.8
Lurang second year 7.0 120 1o.5 23.3
it ing third year 7.7 10.8 13.6 12.6
Total Percent Lost

Through Throe Yesrs 6l.4 409 51.2 51.9

(N) (62,281)  (38,128)  (9,562) (12,717)
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Table 4 reports attrition rates by age and region for the services,
by cohort year. Notice that these rates can be interpreted as the
propensity of a given subgroup to separate during pretraining and
training. The bivariate relationship betwecen propensity to scparate
during training and age shows no consistent trend. Recruits from the
South and West tend to have somewhat lower attrition rates.

Table $§ presents attrition rates by sex, race, and marital status.
Again, no consistent trend emerges. Table 6 presents attrition rates by
mental category and level of education; these rates depict a
monotonically decreasing relationship with years of education. Nonhigh
school graduates have the highest propensity to leave during this

period; recruits with college education, the Jowest. We get almost the
Table 4
PRETRAINING AND TRAINING ATTRITION RATES OF ARMY KESERVE

AND ARMY NATIONAL GUARD 1977 AND 1978 NONPRIOR-SERVICE
COHORTS, BY AGE AND REGION

Army Naticnal

Guard Army Reserve
1977 1978 1977 1978

Age at Enlistment
< 18 vears 54.1 16.8 3.0 8.0
18-20 years 44.5 18.8 18.0 8.3
21-25 years 43.0 22.3 17.0 7.4
26+ years 47.6 5.8 15.7 7.6

Total 46 .4 19.4 18.7 é¢.J
Kegion of Origin
Northeast 46.9 21.1
North Central 52.3 . 17.5
South 43.9 16.4
West 43.4 w 16.7

Total 46.4 3 18.1

“Data not available.
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Table 5

PRETRAINING AND TRAINING ATTRITION RATES OF ARMY RESERVE
AND ARMY NATIONAL GUARD 1977 AND 1978 NONPRIOR-SERVICE
COMORTS., RY SEX, RACL, AND MARITAL STATUS

Army National

Guard Army Reserve
1977 1978 1977 1978
Sex
Malce 46.3 19.3 19.7 8.1
Female 47.7 21.0 13.4 7.7
Total 46 .4 19.4 18.1 8.0
Race
Black 435.5 19.8 16.9 6.9
Nonblack 46.8 19.3 18.8 8.4
Toral 46 .4 19.4 18.1 8.0
Harital Status
Single, no dependents 45.3 18.8 16.5 7.6
Single, with dependents 44 8 17.6 17.8 11.3
Married, no dependents 44.9 23.5 16.0 8.4
Married, with dependents “5.6 22.8 15.8 8.6
Tocal 45.3 19.2 16.¢ 7.7

same pattern with the mental categorv variable; Mental Category I
recriaits hdave the Jowest propensity to leave and Mental Category I11 and
IV recruits have the highest.

Since more years of education probably also mean higher aptitude
scores, we have also provided attrition rates by education and mental
category in Table 7 . The pattern is fairly consistent--both across
cohorts and yvears--with some exceptions. Within each mental category,
the attrition nrobabilities for Ligh school and nonhigh school graduates
differ marredly, with nonhigh school graduates being much more likely to
leave the reserve during training. Within an cducational group,
however, a general, out somewhat weaker pattern emerges of lower

attrition with higher aptitude.
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Table o

PRETRAINING AND TRAINING ATTRITION RATES OF ARMNY RESERVL
AND ARMY NATIONAL GUARD 1977 AND 1978 NONFRIOR-SERVICE
COHORTS, BY EDUCATION LEVEL AND MENTAL CATEGORY

Army National

: ?H""
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correlation between certain of the tested variables, we nced a

attrition.

! [ )
p
4
!
4
}

®
L
L
3
L X -

Guard Army Reserve
E . 1977 1678 1977 1978
S
Lﬁ Educat ion Level
s College graduate )75 13.9 10.0 3.2
High school graduate 31.8 16.2 2.7 7.7
Nonhigh school graduate 57.5 21.3% 28.5 5.4
Total 46.4 iY.4 1&.1 5.0
¢
a Mental Category
Mental category I 29.3 10.5 5.2 5.0
Mental category 11 36.9 14.8 13.4 D!
Mental category I11 48.3 19.8 21.1 8.3
Mental category IV 514 25.5 19.¢& 7.5
’[ﬂ Total 46.3 19.5 18.1 8.0
< - -
1

This secticen has confirmed that pretraining and training attrition
rates vary substantially by characteristics like education and mental
category in expected patterns. Certain other characteristics, contrary
to expecta.ion, show little or no variation. However, recall that these
are uncorditional attrition rates: We have looked at the relationship
between attrition and each variable in isolation, without controlling

for the effect of the other variables. Since there is likely to be

multivariate analysis. The next section presents an empirical model of
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’ Table 7
$
0 PRETRAINING AND TRAINING ATTRITION RATES OF ARMY RESERVE
. AND ARMY NATIONAL GUARD 1977 AND 1976 NONPRIOR-SERVICE
; COHORTS, BY MENTAL CATEGORY AND RDUCATION LEVEL
' Army National
Guard Army Reserve
) _ .
)
: 1977 1978 1977 1978
i
{ Mental category I, high
. school graduate 26.5 9.7 7.5 5.1
Mental category 1I, high
school graduate 29.3 i5.0 11.6 6.6
Mental category II1, high
: school graduate 31.4 16.5 13.3 8.5
{ Mental category IV, high
' school graduate 33.3 21.7 11.8 8.5
' Mental category I, nonhigh
schoo! graduate 9.7 15.7 21.7 9.8
Mental category Il, nonhigh
school graduate 52.5 14.4 27.0 9.1
Mental category I1II, nonhigh
school graduate 57.5 21.3 29.0 8.5
Mental category IV, nonhigh
school graduate 59.5 26.9 26.7 7.0
Total 46 .4 19.4 l 8.0
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IV. A MULTIVARIATE ANALYSIS OF PRETRAINING
AND TRAINING ATTRITION

This section develops a multivariate attrition model to assess the
separate contribution of factors that, as seen in Section 11, appear to
) strongly correlate with protraining and training attrition. Frem the
standpoint of setting recruit standards, the multivariate model can be
used to estimate the probability of attrition for individuals with
specific characteristics and, thus, to determine the best criteria

eg (e.g., education versus wental category) for minimizing attrition.

THE EMPIRICAL MODEL
Empirically, the attrition process is summarized by a dichotomous
® dependent variable that categorizes individuals as stayers or leavers.

The outcome variable is defined as:

(v Y. =0, if individual i stayed through the pretraining

training periods.
1, if individual i separated either during the pretraining
or training periods.

) Thus, for the ith individual, the outcome (Y.) is deiined to be zers or
\ i
one according to whether the individual stayed at time t or separ-ted.
The conditional logistic regression {iogit) medel is an appropriate

choice for the functicnal form since it restricts the value of the

] dependent variable to zero awd one.  This moie! relates the sejaration
decision of the ith ind:vidual, Y. to a vector ¢i hiracteristics for
that individual, X, The 3ssumed relationship is:

° Y, = P(x,) + ¢

i i

[

]
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1+ expl-(a + 2, b.x. )]

g R 1)
j=
k = number of characteristics measured for individual 1
a, bl"" hk = parameters of the model to be estimated.

Two estimation methods are commoniy used to estimate the parameters
in studies of this type: conditional maximum likelihood estimation and
discriminant function analysis. Since several empirical studies® report
similar estimates with both methods, we chose the cheaper, discriminant
function method.?

The variables used in the empirical model are defined in Table 8.
Meaprs of variables for the different cohorts and service are given in
Table 9. The basic probability function was fit to each service and
each accessions cohort separately. We then tested for the stability of
the coefficients across the years for a given component. Finally, the
predicted attritior rates for different demographic groups are
calculated for specific groups for each year and component.

'See Winston K. Chow and J. Michael Polich, Models of the
First-Term Reenlistment Decision, The Rand Corporation, R-2468-MRAL,
September 1960, G. W. Haggstrom, '"Discriminant Analysis and Logistic
Regression,” unpublished notes, 1974; and M. Halperin, W. C.
Blackwelder, and J. !. Vorter, "Estimation of the Multivariate logistic
Risk tunction: A Comparison of the Discriminant Function and Maximum
Likelihood Approaches," Journal of Chronmic Diseases, Vol. 24, 1971, pp.
175-158.

Tie lincar discriminant speciiication of a logistic attrition
mocde !l s ]::[I’(\'i;/(l - P(Yi)] = xB, i.e., the natural logarithm of the

|

idy ratio as oo oo inear jurctiorn, of x. The estimated coefficienty are
derived by rescating the least squares coefficients relating Y and x.
I other wosds, one simply computes a linear probability function by

tegroesiing Yo oon X, using QLS. Then onie can obtain the discriminant
1

function estamates a and B as (Haggsirom, 1974): H = (n/SSE) ** B and a =
log (P70, v {(/SSEY(a = 0.5)] + [n(nl-l - nz'l)/Z] where a, B = the
ULS intercent and estimated coefficient; n = number of observations, SSE
= residual sum of squares {rom the OLS regression; n, = nurber of
observations tor which the dependent variable has the value 1; 1, = n -

ol
I

S F] = Lroportion of  adividuzls oin the targei population for which Y

has the value 1 (11 observations are drawn at random from the target
populalion, one can estimate P] using n]/n); and P, =1 - Pl'
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Table 8

DEFINITIONS OF DISCRIMINANT VARIABLES

Variable Name Variable (Indicator) Definition®

Dependent Variable
BOTHATT i{ reservist separated either prior to or
during training
Independent Variabies

NE#* Census Division of Origin--Northeast

NC Census Divasion of Origin--North Central
SOUTH Census Division of Origin--South

WEST Census Divis:ien of Origin--west

FEMALE Female

BLACK Black

SINGLE=* Single, no dependents

SINGDEFP Single, with dependents

MARRIED Married, uo dependents

MARRDEP Married, with dependents

MCAT1HSG AFQT group I, high scheol groduate
MCAT2HSG AFGQT grovp 1T, haigh =chool graduate
MCAT ., 2NHS AFQT group 1 and 11, nonhkigh school graduate
MCAT3HSG™* AFQT group 111, high school graduate
MCATINHS AFQT group 111 noanhigh «cheol zraduate
MCATSHSG AFQT grecup 1V, high school graduate
MCATANHS AFQT group 'V, nenhigh school graduate
COLL Some college education

AGELT18 Age at entry less than 18 vears
AGE18-20%* Age at entry between 18-2U vears
AGE21-25 Age 2t entry between 21-23 vears

AGE26 Age at ceutry 26 years or older

Fach variable is dichotomeous and equals one if the individual has
the defining characteristic and is zero otherwise.

Omitted category used as reference group.

EMPIRICAL RESULTS

Tables 10 and 1! present the discriminant function regression
coefficients. The etfects discussed below are ceteris paribus ctfects;
they show the effect on attrition of the variable, holding cornstant all

other varirables.
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; Table Y =
(r MEANS OF VARIABLES USED IN THE ATTRITION MODEL _.
o i
;

— e = A E—— e e— e e ————— e - - 4

]

Army National :

. Army Rescrve Guard »
Ie °
1977 1978 1977 1978 L

. Dependent Variable -
G BOTHATT .16 .08 .45 .19 e
Independent Variables ]

NE¥%* .28 HAK .20 Yoot ;

NC 23 e . 2€ S

SOUTH .33 ke .36 ik |

: WEST 16 e .16 wHw ‘@
. ® FEMALE .32 .26 .09 .09 -
BLACK .35 .32 .30 .29 ;

SINGLE** .81 .82 .81 .83 1

SINGDEFR .01 .01 .05 .05 R

- MARRIED .08 .07 .06 .05 - }
MARRDEP .10 .10 .08 .07 ' .I‘

:u MCAT1HSG .n7 .0s .02 .C2 ']
MCA1 2HSG .28 .18 .12 .11 S

MCAT1,2NHS .03 .0% .06 .06 e

. NCAT3HS G .29 18 .23 22 1
, MCAT3NHS .25 Ll .40 .45 : i
- MCAT4HSG .04 .03 .05 .04 T
..] MCATANNHS 0% .07 .10 .10 - .}
COLL .17 .04 .06 .01 ’

AGELT18 .11 .22 .20 .24 1

AGE18&-20%* LG8 Laa .83 .50 R

AGE21-25 ey .22 .20 .19 1

ASEZ6 14 12 .06 .06 |

e . e e ®,
) ¥ Sainee all variables are dichotonous, the means are 1‘

ihe proportion of erlistees having the given characteristic. ;

For instance, :n 1977, 28 percent of Army Reserve enlistees ‘

were from the Northeast, while 52 percent were female. o

= Omitted category used as reference group in .‘

_. regression dnalysis. -
=% Pata not available. 1
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Table 10

REGRESSION RESULTE ON PRETRAINING AND TRAINING ATTRITION
FOR THE ARMY RESERVE 1977 AND 1978 COHORTS*

Dependent Variable: BOTHATT

L- t-
Independent Variable 1977 statistic 19768 stitistic
Constant -1.914 -2.361
Region of Urigin
North Central -.29 3. 70%% Ve T
South -.27 3,725 Prat A Yrofeds
West L24 2,037 veded Wi
F-va luea':'.’.-s':* 3,295 Prae
Sex: Female .07 .92 .20 1.86
Kace: Black -.19 2,93 -.26 3.46%

Family Status
SINGDEP

.17 .66 .61
MARKIED ~.25

.-

5

.35 .21

R}
P .o~

[Soraua

HARRDEP .
}'-Valuef:**'}: 1 .
Menval Scores/Educat ion

MCAT1HSG .47 5. 58 63

o -

MCAT2HSG -.31 §.22% ~.20
MCAT1,2NHS .85 17.67%% .06
MCAT3NHE 1.16 41 637 .54
MCATA4HSG .15 2.85%% .40
MCAT4NHS 1.28 33, 147 .82
COLLEGE -.22 4. 54 -.31

F-valuef&#* bt 51 BO . 20w

Age

AGELT:8 .12 L. 27 -.23
AGE21-25 .10 3,565 .28
AGEZ26 .28 5.5 VRN

Fevaluewss 16,927 D654

* The coefficients reported here are the discriminant function
estimates of the logistic regression coefficients.

“¢ Significant at 5 percent ievel of signiticance.

“*% Jlata not available.

whFw For significance of variables as a group.

[of]

:-

[

W

P2

.92

Q1
L 357
Q5
. 12'.'.“.':

-l

L 03%

A

‘e a? .1' i 4..‘;;.._;__._4.4. At A

N . L ) ,
‘ . “
‘ )A.. AL.L_‘.L..I_-‘.*'_.A‘n. PR R Py A'_‘-A.A.A. N S W S ..d.’A U SN

*

rA~_a. 14 A;.‘MA_I_A_-LA‘A A a 2 a4 4

-
o
T
v
) |
|
[ ]
2
s
i
B
1
“
d



.‘b

Table 11

REGRESSION RESULTS ON PRETRAINING AND TRAINING ATTRITION
FOR THE ARMY NATIONAL GUAED 1977 AND 1978 COHORTS*

Dependent Variable: BOTHATT

t- t-
Independent Variable 1977 statistic 1578 statistic
Constant -.957 -1.792
Kegion of Origin
North Central .28 G, 439 dokeds vk
South .002 .09 Yekd ey
West - 07 2. 1 ey k3,23
F-valuer™=* 63.40%" LA
Sex:  Female .50 12,93%* .36 7.07%%F
Race: Black -.08 3. 30%" -.10 3.25%F
Fanyly Status
SINGDEP .05 1.03 ~.12 2. 007
MARKIED -1 1.09 -.21 .97
MAKRDEP L0k 1.14 .11 2.43%%
F-value«¥+® 1.10 4,079
Mental Sceres/Educat ion
MCATIHSG .42 3.127% -.59 3.127%
HCAT2HSG -.22 2,607 -.38 3. 12%%
MUATY , 2NHS 1.04 6. 14%7% .06 .33
MCATINHS 1.32 15.78%* .06 .61
MUATAHSG -.05 .31 .07 .34
MUATANAS 1.10 7. 407 -.14 .91
COVLLGEL -.2 2,629 -. 64 2. 3o
F-valuer#7% 56. 127 4,199
Age
AGELT1E -.05 A -.12 1.28
AGT Y -05 .21 2 BT .11 1.18
AGLCA 1] ]1.07 -.19 1.44
Voyalugsted . 2,93 1.19

* The coefficients reparted here are the discriminant function
estimates ot the logistic regression coefficrents.
" Siguiilcanl a4t > percent level of signiticance.
Data not available.

w For significance of varlables as a group.
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The variables measuring mental category and education level have
the highest level of statistical signiticance as a group, show the
largest variation in attrition levels, and generally have the most
consistency 4dcross years and components. For three of the four cohorts
analyzed, there is a high degree of consistency for these variables in
the pattern of statistical significance and the sign and magnitude of
effects. Only the 19786 Army Rescrve coliort shows a somewhat different
pattern. The difference in the 1978 Army Keserve may be attributuble to
the significantly lower level of attrition (.08) experienced by this
cohort making sample sizes within some groups sumewhat small.

The results for all four cohorts show that, other things equat,
CATIHS have the lowest attrition foullowed by CAT2HS and CAT3HS
enlistees. For three of the four coliorts, CATINHS and CATANHS have thie
highest attrition probability. The results are somewhal move ambipgusus
in distinguishing between CAT3HS, CATGIS and CATI,I2NHS.  In two of the
tour cohorts, the results show statistically significant higher
attrition in CATA4HS and CAT1,2NHS groups than in the CATIHS uroup.

(Overall, the rasults show that, other things vqual, within a mental
category those finishing high school always have lower attrition than
those not finishing high school. For those finishing high school,
higher mental categories have lower attrition than lower mental
categories. For those not finjishing high school, o somewhat weaker
pattern of lower attrition with higher mental categny is present.
College was entered separately and proved signiticant in 311 four
1egressions,  Other things rgual, having some coliege cducat won

decreases the probability of carly attrition over i above the oftes

PRI SRR

of the mental catcegory/educition vajable,

Kace appears to have a consistent and statisticadly significant
influence on pretraining and training attrition acros. all four
regressions.  Other things cquat, blacks have lower attrition rates than
nosiblacks, but the differences, although statistically significant, ave
relatively small.  For both the National Guard and Army keserve, other
tlhngs egual, women have higher attrition rates than imen. However, only

for the Guard ure the differences large and statistwcally significant.
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For the Army Reserve, the age variables were generally
insignificant, although the pattern generally shows a higher attrition
for those over 20. For the Guard, other things egual, the results show
statistically significant higher attrition for those over 20, compared
to the 18-20 group, with those over 25 having even higher attrition
rates. The results for both components generally show inconsistent
results for the 17-year-old group.

The cffect of region appeared to be quite important for the 1977
cohorts, although not consistent across the components. As mentioned
earlier, no data on region weie available for the 1978 cohorts. GOther
things equal, recruits from the west have significantly lower attrition
rates then recruits from the northeast. The effect of the north central
variable is inconsistent across the two components, being regative in
the Army Reserve model and positive in the Army National Guard model,
although strongly significant in both.

A convenient way of summarizing the results and easing the
interpretation of the regression coefficients is to estimate the
pretraining and training attrition probabilities for any specific group.

These probabilities are calculated using

1

P(xy) n

1 + exp[-(a + 2: bjxi

& j)’]

where P(xi) probability of attrition of a specific reservist i

X .

i values of the explanatory variable j for reservis. i

bJ = estimated coefficients for the xj.

To illustrate this, we have e¢stimated attrition rates {rom the
model for individuals with differing characteristics. The reference
group choser is a white male reservist, who was single, from the
northeast region, daged 18-20 years, and a category 111 high school
graduatce.  His atirition rate was then calculated for each cotort and
~omponcnt. The attrition probability for an individual idertical in all

respects except one characteristic is then calculated.




For instance, Table 12 shows that in 1977 for the Army Reserve our
reference individual had a predicted probability of 12.9 percent, while
an individual alike in ali respects except for being female would have

an attrition probability of 13.7 percent.

The results show the largest differences in attrition occur among
different mental! category and education groups. For instance, in 1977
for the National Guard, changing the reference individual from CATIHS to -
CAT4NHS would change the attrition probability from 19.4 percent to 58.0 .-
percent. These are reported iu Table 12 and should be of intcrest to
policymakers in that they provide a convenient way of summarizing the
regression model effects. .9

These comparisons could of course be made with a different
reference group in question. For instance, 1f one wanted to look in
particular at standards for women enlistees, a set of regression
estimates and a reference group of women with changing characteristics
could he generated.

For purposes of recruit selection, consistency of the results
across years is important. It is also important to distinguish whether
different standards might be more successful in reducing attrition in
the Army Guard and Army Reserve. Since the Army Guard is predominantly
combat skills, while the Keserve is support skills, the differcnces in

training may favor differcnt selection criteria. To analyze these

questions, we have made statistical tests to determine

3
’. .
t 1. Whether the set cof model coefficients for different years are
E statistically equivalent
L 2. Whether the cocificients for mental cateiory and eaucation L J
r—- & b,
s variables as a set are equivalent across years
5 3. Whether individual coefficients for cach mental category aad
p.
. education group are statistically different from all others
3 .
| 0 within the same model. &
} .
b
>
The hypothesis of the cquivalence of the sets of model coefficients

f across years was rejected for both the Guard and Reserve.? The more

L —
F 'See the Appendix for the results. While these tests imply that .
. the coefficients computed for the 1977 cohorts differ significantly from :
- R

]




Table 12

PRETRAINING AND TRAINING ATTRITION PROBABILITIES FOR -
SPEC!'FiC RESERVIST GROUPS T

Army National -
Army Reserve Guard -

1977 1978 1977 1978

“Average" attrition probability .129 .086 277 .143 - - .
o Region of Origin
Northeast .123 * .277 ¥
North Central .099 ¥ .337 *
South .101 * .278 i
West .104 ¥ .264 >
Sex
Male .129 .086 .277 .143
Female 2137 .103 .388 .193
Race
Black .109 .068 .262 .131
wonblack .129 .086 .277 .143
Family Status
Single .129 .086 .277 .143
Single, with dependents . 149 .148 .288 .129 S
Married .103 .104 .243 119 B
Married, with dependents .143 . 109 .286 .157 '
Hental Category/Educat ion
Category I/high school gradurte .088 .050 .194 082
Category 1l/high school graduate . 106 .061 .220 .120
Category Il1l/high school graduate . 129 .086 .277 . 143
Category IV/high school graduate 2123 .092 .309 . 199
(Category 1 or Tl/nonhigh schooi T
graduate .294 .091 .473 . 150
Category I11/nonhigh school graduate .356 .091 .551 .222
Category IV/nonhigh school graduate .307 .076 .580 L2764
College . 105 .057 .236 .109
No college .129 .086 .277 L1423
Age
Less than 18 years .123 .077 .302 .117 :
18-20 vyears 1129 .086 277 143 e
21-25 years . 154 .078 . 298 . 181 o
26 years or older .141 .072 .337 .212

* Data not available.
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limited test across the mentaj category/education coefficient across
years was also rejected. These results imply that patterns of attrition
relationships for both the Guard and Reserve changed more than expected
on a purely statistical basis from 1977 to 1978. It implies that other
nonrandom factors were present in at least cne year which changed the
attrition pattern. However, it should be noted that the relatively
large sample sizes involved in the analysis make the statistical tests
extremely stringent.

Given that attrition relationships change from year to year, a
further question arises as to whether these changes arc large enough to
actually affect the standard-setting process. To analyze this, we have
tested the differences in coefficients between individual mental
category/cducational group for each set for each model. Table 13
summarizes the directional effect and the significance of mental
category/level of education variables (the most important, by far, of
all the regressors) with respect to each other. We attempted to answer

three questions in this summary table:

1. Is the predicted attrition rate for a particular subgroup (for
example, Mental Category I, high school graduate) higher or

lower than other subgroups, holding everything else constant?

ro

Do these rates differ significantly from each other?
3. How consistent are these patterns (i.e., one rate higher or

lower than another) over time and across components?

The table compares predicted attrition rates across groups.
Reading across the row, a "+" indicates that the atiriticn rate for the
row subgroup is lower (or betiler) than the attritien rate for the column
subgroup and, further, that this difference is stuotistically
significant; a "-" indicates the opposite (i.e., the row subgroup is
statisticaily worse with respect to attrition than the celumn subgroup);
and "?" indicates that the attrition rates do not differ significantly

between the subgroups.

those estimated for the 1978 cohorts with respect to magnitude, our
findings as to the direction and si1gnificance of the effect of the
independent variables on attrition still hold.
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To illustrate the results, the 4 pius signs under the column
MCAT2,HS and row MCAT1,HS indicate that in cach of the tour models,
MCAT1,HS always had statistically lower attrition levels than the
MCAT2HS group. As can be seen in the remainder cf the first row,
MCAT1HS has statistically significant lower attrition than every other
group in each model. The MCATZIHS group similarly dominates all other
groups in each model, except for a single insignificant result for the
1978 Army Reserve model for MCAT4NHS.

The certainty of the pattern begins to change for the MCAT3HS
group. It either dominates or is insignificart, but never shows a
statistically significant different sign. lowever, comparisons between
the MCAT4HS and MCAT1,2NHS group show more ambiguity as both positive
and negative statistically significant signs arise.

A similar ambiguous pattern emerges for comparisons between CAT3NHS
and CAT4NHS groups. The results are more consistent for the Army Guard
than the Army Reserve. The Army Guard follows a purfectly consistent
pattern from year to year except for the CATZUS and CAT1&ZNHS
comparison. For the Army Keserve, the two samples show several

inconsistent results.



V. CONCLUSIONS AND FUTURE RESEARCH

The rudimentary theory developed to describe reserve training
attrition seems to fit the resulis fairly well. Among all variables
tested, education and mental aptitude variables are the strongest
predictors of attrition behavior for both the Army Reserve and National
Guard for both cohort years analyzed. This strength probably derives
from both more informed and thoughtful enlistment decisions as well as
better ability to meet the cognitive and psychological demands of
training.

Although education and mental aptitude ranked far akead of any
other variables in our analysis in accounting for differences in
attrition rates, other variables showed consistent effects. As
predicted, other things equal, females had higher attrition rates than
males and older enlistees had somewhat higher attrition rates than
younger enlistees--~although in both cases the attrition differences were
markedly smaller, less significant, and less consistent than for the
education/mental category variables.

Also as predicted, no consistent pattern emerged for the family
status variables. Contrary to the prediction that attrition would not
depend on race, blacks showed statistically lower attrition rates than
whites across all four samples analyzed.

These models may be used to develop rankings fcr the selection of
recruits according to training attriticn risks. For instance, if two
recruits are similar in all respects except for education and mental
category, then the ordering of attrition risks--which is consistent
across components and cohort years analyzed--will be as given in Table
14. In two cases, education/mental category groups cannot be
distinguished consistently on the basis of attrition risks: Category
1V/high school, Category I/nonhigh school, and Categor, I-1I/nonhigh
school groups are indistinguishable, as are Category III/nonhigh school

and Category IV/nonhigh school groups.
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Table 14

ATTRITION RISKS FOR RESERVISTS DIFFERING
ONLY IN EDUCATION AND MENTAL CATEGORY

Lowest :

[y

Category I/high schoc!

2. Categoryv Ii/high school
3. Category lII/high school
4. Category IV/high school

Category I/nonhigh school
Category Il/nonhigh school

[V

Highest: Category IIIl/nonhigh school

Category IV/nonhigh school

While our analysis implies that education/mental category groups
are the most important variables to look at in establishing attrition
risks, other variables cannot be entirely ignored. In particular, in
the development of recruiting screens to minimize attrition, the
composition of the education/mental category groups must be considered.
If different groups contain different proporticns by race, sex, or age,
then minimum attrition might not be achieved by following Table 1l4.

Some idea of whether compositional differences are important may be
obtained by looking at the actual attrition rates in different
education/mental category groups, shown in Table 7, above. For each
cohort except the 1978 Army Reserve, the pattern of Categories
I-111/high school having the jowest attrition and Categories
II1-1IV/nonhigh school having the highest attrition generally holds.
Ambiguity still remains among the middle groups. Thus, Table 14
probably reflects reasonable rules for setting general standards based
on minimum training attrition.

The case of the 1978 reserve cohort raises an interesting
hypothesis. When training attrition levels were only 8 percent for the
Arny Reserve in 1978, education and aptitude variables--while

significant--distinguished onliy weakly between those leaving and
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staying. Education and apuiitude variables appear to matter less when
attrition levels are low and more when attrition levels are high. This
would imply that a missing variable--pernaps psychological adaptation--
screcens out the lowest-performing recruits and that mental aptitude and
education are important only after these types of recruits are
separated. A more detailed set of observations and data collection
during training could begin to investigate these hypotheses.

There i1s also strong evidence that service attrition policy plays
an important trole in determining the level of attrition. Large
differences in levels of attrition between FY77 and FY78 cannot be
explained by shitts in the composition of the accession cohort; they are
pvobably attributable to chuanges in service-directed policies in
attrition. It appedrs that more stringent screening criteria were used
during training in FY?7 than in FY78 and that this change more than
doubled the attrition rate iun both the Army Reserve and National Guard.

Jdne effect of this more stringent policy appears to be somewhat
low.r posttraining Aatirition, however, it also appears that a
significant number of personnel in the FY77 cohort were separated who
peruaps otherwise would have served much longer in their term. This
hypothesis can be further tested in future work, when cohort data from
1979 and 1980 are added and posttraining attrition is analyzed in
greater detail.

The above discussion has focused mainly on identifying variables
which could act as screening criteria in order to minimize attrition.
An alternate approach would be focus on varying training by type of
recruit in order to give higher attrition risk recruits an increased
chance of successfully completing the training.

Such an approach is being actively studied by the Department of
Defense in its Training Data and Analysis Center (TDAC) which was
created to examine these and related issues.

Future directions for attrition research involve the following:

1. Adding data from FY79 and FY80 cohorts.

2. Developing attrition models for posttraining attrition.
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3. Deaveloping more complex models that account separately for
separation decisions into other reserve components, the active
force, or civilian life.

4. Developing prior-service attrition estimates.

5. Incorporating attrition models and manpower costs into a model
of force manning that allows testing the cffects of different
standards, different accession mixes (prior scrvice, nonprior
service), different recruiting resources, and different

economic climates.

Adding data will allew validation testing of the results given here
and, in particular, testing of hypotheses of the e¢ffects of new programs
initiated in 1979-1980. These include the enlistment bonus and
educational benefits, as well as increased recruiting resources. It
will be important to further test the influence of service-wide
attrition policies on attrition levels in FY79 and FY80.

Models of posttraining attriticn are needed to develop improved
recruit standards and better screening criteria during training.
Evidence given in this report indicates a trade-cfi between more
stringent training criteria and lower posttraining attrition. Models of
posttraining attrition, when combined with the current pretraining
models, will allow exploration of this trade-off.

The current attrition measure is simply separation from a given
reserve component. However, not all separations arc equaliy costly.
Some members separate to join another reserve component or the active
force. These kinds o! separations ueed to be identitied and included in
a more discriminating model of reserve attrition. This discrimination
is necessary, since personne]l who stay within the total force return
more of the training investment than those returning to civilian life.

In order to explore the proper mix of prior- and nonprior-service
accession, models of attrition of prior reserve personnel are also
needed. Data are available to support this analysis. Of course, these
models can also be used to improve selection and recruitment of prior-

service personnel.
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Finally, the attrition models need to be integrated with costs
incurred during vecruiting, training, and reserve duty to explore how
changes Ju various pelicics--such as prior service,/aonprior-service
service mix, recruitiug standards, and incentives levels--will affect

force manning and force costs.
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APPENDIX
TEST OF STABILITY OF COEFFICIENTS ACROSS COHORTS

The regression model was it to each service and each cohort year
separately. Since we want to use these models to help policymakers
design recruitment and screening standards to reduce attrition, the
stability of the relationship estimated across the two years becomes an
mmportant question. We used the Chow test to test for the equality

=3

between the two sets of coefficients. The hypothesis that B197

7 1978

= f may be tested by computing the F ratio:

(Q, - Q)/k
W Ty

where Q, = totai of the sums of squared residuals from the 1977, 197¢
separate regressions
Ql = sum of squared residuals from the pooled regression

k = number of explanatory variables

3
=)
I

For the Army Reserve, the computed F-statistic was 16.27; it was
57.68 for the Army National Guard. The null hypothesis of equality was
thernfore, rejected at the .01 level.

The Chow test was repeated for a restricted subset of the variables
50 as to examine the stabjlity of the mental category/level of education
variables, ailowing all others to vary by year. Once again, the
eomputed F-statistics caused us to reject the null hypothesis at the .01

level.
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number of observations in the 1977, 1978 cohcrts, respectively.
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