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PREFACE

This Note anilyzes Lraining I.,ttrition in the Army Reserve and Army

Natiotial Guard. The analysis was conducted for the Office of the Deputy

Assistant Secretary of Defense (Reserve Affairs) as part of Rand's

Nanpower, >Icbilization, and Readiness program, sponsored by the Office

,f tic Assistant Sc:,L,!Ldii ul iel eiis k)lanpower, Installations and

Lo•istics)--OASD01IL). The evaluation was conducted under Task Order

83-1Il-I. Reserve Forces Attrition and Unit Location Analysis in

S(.olt rict MDA903-80-C-0652.

Lach ypar the Army National Guard and Army Reserve need between

12-0,T") and 160,000 eorlisttnents to maintain strerigth levels. Currently,

aboiut one-h:ilf of these enlistees lack prior service and thus need basic

and s-kill tr.aining to qualify in a military occupational specialty. The

(,)st (,f recruiting and training varies with the length of training, but

cani .asi ly average S500(0 per recruit. Personnel who leave the military

betore completing their training incur training exuenses but fail to

usefully pay back the investment in their training.

The Army can reduce training costs by improving (1) the selection

criti-r.j for rec.ruits and (2) the balance between recruiting resources

fic; 'iain ing costs. By iinreai;ing recruiting resources, the Army may

,ittr:.ct higher-quality recruits and lower training costs with a net

budgetary saving.

This Note devolops a model of training attrition that assigns a

prcbability of attrition to each recruit type. The model is based on an

analysis of historical attrition for the FY77 and FY78 cohorts entering

thi' Army National Guard and Army Reserve. By identifying recruit

chcaticteristics likely to lead to separation, the analysis provides a

basis for setting improved enlistment standards. , ..
. _4
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SUMMARY

This Note examines attrition prior to the completion of training

among norprior-scrvice. accessions in the Army National Guard and Army

Keserve. The analysis uses the FY77 aid FY78 accession cohorts to

develop a quantitative model that assigns attrition probabilities to

recruits with different characteristics.

The analysis identifies characteristics that discriminate between

revservists who do and do not finish training, and it develops equations

A tdht can estiamate att rition for an access ion cohort of varying

compos it ion. TILis iniformation can be used to improve recruit screening

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

off between the level of recruiting resources and trainini costs, and to

improve att titiun forecasting for more accurate control of manpower

Ludgets and end strength.

"The anadlvsis shows that over one-half of rionprior-service Army

Reservi, accessions iii FY77 and FY78 left prior to the end of their third

A 'l cf service. 'or the Army National Guard, ol percent of the FY77

anrd 47 percent of the FY78 cohort left p'ior Lo the completion of their

third %ear. On average, probably only about one in five nonprior-

serv [c, ac•ce :crsI• wi I I finish his or her -,ix--ear term.

Attrit ioL.'; p,-c.r to the completion of training was an important but

varying component Lf total attrition. The Army National Guard

appa reit ly used str'it scraening criteria during training in FY77,

-iand .•o percent of enlistees separated prior to the completion of

trainiing. In the FY78 cohort, less stringent criteria produced a

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 separated a -

number of individuals who would have completed at least three years.

The Army Reserve h-ad overall lower training attrition--only one in

six ;,i FY77 and one in 12 in FY78. This was due partially to the higher

quality of accessions. Hlowf-ver, posttraining attrition was higher in
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the Army Reserve than in the National Guard, leading againi to the

liypothesis of a trade-off between sttringent ,c '•('YV1ll2g 1 r9 t ('rlI in

training and lower posttraining attrition. Since the pr m1,ry focus of

this Note is training attritjon, further ili\etigdtion oI this

pheniomeL1io0i is left to future modeling of both pre- and posttri ining

attrition.

Level of education and mental c.ategory are the characteristics that

bevst discrimiuate between those who do and do not finish training.

Other things equal, large and statis-tica!ly signilicant differencecý in

t ainin g attritlon ex'st between; hose withI di Ifere it t evel. (Af

edUC.ht Lo:tna attainment and iniital citegor% group-.s

ch smnaler, hut stat ist ica ily significait , differences in

atti rtion exist between mei, and twon'ii, blacksý arid nonblacks, and older

and younger reservists. Other things equal, lacs hive s: ightly lower

* attrition rates than nonblacks and women have somewhat higher at:rrition

than men. Reservists over 20 years of age have higher attrit ion than

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

status, and dependents showed either insignificant or conflicting trends

by compon.ent and year.

Education levels are a bettei predictor of attrition than mental

category, but a combination of the Lwo measures is piobably best for

setting recruit standards. The results showed--not surprisingly--that

nonhigh school graduates in mental categories III and %\ had the highest

attrition rates and high school graduates in mental categories I, I1,

and III had the lowest.

The analysis cannot distinguish consistently between Category

* jV/high school, Category I/nonh'gh school, and Category II,,rnonhigh

school groups in attrition risks. Thus, if lowering attrition during

training is an objective, recruit standards would screen out nonhigh

school graduates -it mental caLegouije II and IV first, and then move to

* category IV high school graduates and categories I and II nonhigh school 9

graduates.

Future work will concentrate on posttraining attrition arid

attrition among prior-service reservsts. In addition, it will develop

* models that discriminate between reservists who return to civilian life

as opposed to entering another component or the active service. Also,

S• ...-..
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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 ronpri or-service reservists.

*-1
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I. INTRODUCTION

C .
liddividuils without prior iilitary service entel ilig the Selected

Reserve are sent to full-time training to qualify them in a military

oCC(iJpat iotil spec i'l!ty (01S). This training ranges from a minimum of 90

(ay[s for low-aptitude kills to more thin six months fol higher-aptitudu

ski Ils. The cost of training noniprjor-service personnel varies by

,kill, but simple 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 Reserve enlisted 103,000 tnonprior-

servic( recruits, 85 percent of whom went to the two Army components--

the Army Nationai Guard and Army Reserve. if all of these recruits

finish training, the total cost will range from $.4 to S1.0 billion.

The return from this training investment comes as individuals serve

their term of service and are available (or mobilization. For the

Selected Reserve, almost all nonprior-service enlistees enlist for six

years; a smaller number choose three-year terms. Of course, selected

C reservists work only part-tame and are usually required to work on the

reserv,, job 2S days per year (14 days of annual training and 24 days of

drill). A typical nonprior-service reservist who enlists for six years

and st-rves a complete term would serve 228 days at a maximum. However,

tne return from training for a reservist cannot be ,neasuied strictly 1Y½

days s•erved, since the reservist is also liable for full-time

mn-bilization call-up at any time during the six-year period.

'Unfortunately, the return on training investment for nonprior-

* servic(, reservists is often not fully realized because many reservists

leave before the end of their term of servi.e; amorng those who stay,

ittendance at drills and annual training is not perfect, nor is it

:er-tain that all reservists would report during a mobilization. These

three factors can &ubstantially reduce the return from training

investment. This Note focuses on the first of these factors--attrition

Among rionprior-serv ice reservisits.

-* . .1



l)itdA Ii Owl iev,'ivist whO PIul i sted ill "Y7' slow tI.it ew,'i thmi tmlle'

lin iv I\t ut',ý- V,i %- IN •. IN omp! vie1d I Kw ' I ;a, t li, A 4 ix-I e.ir , M WI Ill r,'nl I "T'; I!,

It i)'} 1 e\',' o l .!.tit l Ir t ion Ind. ic.tC• v ' v it 'i !ilt. t l' n,il, jwo I,' • ' .ll't" , ' I luI L, 'd '

oi) thlt I Pst:\' -vv , " o €. 1I,.I Inno '"w p'.:!to I nun t' ,v t.Ihd.a O. mi , IS vi

sepalrat od, o thIat mn:iv who do meet pci I orm,•ultu, N-It ii rd., r I ,'ive he•,•t, re

I tilt :;I, )I I t'lI I Ont0 t I Act I : SVP i . t 101 o t i.5.ti, dul; Illg Ilit' I'ItcIi la l I 1

It Imte rain ilng perioA--usual Iy ian•1" ing tItici murlitils--i i I lIkely the

e eNuIt of pcIn lorrniice However sparnit ion aftor t ririming, I' , during

the remainder 0! the "ix-yvu term, is more l ikely to inivO]V(v ,(heqiate

performers.

it is importaint to dist i.nlguish betweeN t hose tW,-o pol-ie',rk'mb SnIICe

different pclicic•s will be rcqui-red to remedy each. High levels of

attrition during traininig can peorhap,- be remedicd by improved

recruitment and selection of eul.-vtce. or difecrent training po0licies.

* lHigh: levels of attrit ion after training night hw remedied pArtly by

i et uit selecti on, but may de'pend more on other iatoters otpera tinig iin the

citviliar life of resorvists.

Posttrauning attrition cani be high for resnv'itus because the

reserve ioh--bcing pArt-time--eo te canrnot compete in priorit) ].li the

demands cf a full-time civilian job or family priorities. Thus,

reservists often drop out due to the relocation necessary to Wbtain or

hold a civilian job or simply in response to conflicting work hours

between the military and civilian jnb, or cowiiitctS Wth family. Policy -c

rem,dies tor pOsEt rairing attritioni might include family aid employer

support and improved tracking of relocatir:g reservists. The current

szudy focuses on: attrition durilng trriniig. g A niturv rstudy will address

postt rain-ng attrit0.

If more potentially satisfactory Iorprior -serviJc reservists keouid

he rcruited or Induced to complete their term, then fewer eervistsU

wonild have to h- recruitctd and trailned , su.•i•I it ug 1 lower r-crPi':trIFn

* arc'.! t' raiiinIng budgets. If, orn the o the.r hand, ways cannio t ht- foundi to .

reduce these levels of ittrltioun, serious '(onNu.Iert ion should 0e giv,•

tO nubt.t titnu g pi ")r-v'IViC(' pvrs(mlnel' for noiil' lOI-S('iVJ c'.' J'I'nirle .I

I ulrOI-%eVv LV'ce pvrSo:r (1 10 niOt- H ily Iy reqti fit's n uk i l-t I . tIrai uing,

* thereby SaV!Ing t11liil _g O.LNt . lIn FYRI, the Sel.t'd keserve ,.il isted

- 7-

_ ; . ;• : . . . . . .. + _- .. .. . -. . . . . .. . . . . . .



JI

I! tIec' I -,t IVIt 1- 1 si,' lOlNe} , % I. I . t l.It t,'i i ithelgt 01 stst1ll"

.1th8 . lts' 1s 1 • - , C 1 e: I t., h. t \I L re ain;' •.•O , tj heI. r

tlitI 5 , It I.1i k il(' 1. i I' . ,ince p1 io0W-50 \'ill) )I'.'-,O7 C I alil can ]nist tor

.1 n:!:.,;It' \!'-, , " e:A.'1 x. Jae.;t in ,t ! u I - lay ,ii\ he even shui .' er than

ti: I 11'k 1 C,'' ' I ,'' p(tl1O l . till' p oi I( pi ýh n•em, t her., iS tO •

111, rmtIU ta. - lI'Iin I0 . 4Lx L I o1 1 I -- , 1\it's .vv cv i I i j ,'1 r -. s vt' r vic v

,t i:.0 1t I t ts lh I',it , I .t. I I(, e (I U :I . C'st J'i.itt'S 01 it 0 t 1l 5I'V C-1 tilt' .-

,.f• aw,1., ",'' . Wi , is Mat Vr t of \U W iaS t')sts ird. dxffeitenCes 11;

4 ;u~~i It1k IC J'nj' "ziti siiisi Lo Wglin tu *idIdieSS this.

, ltý L•o " 1 ,, i'\, iLjJlyQ tci tL] AVti ist IiIait•S.l - of ,at.t itLiou rates for

'- * I c I 0 1i i s , Ln .

-ns vi- It1, lg isiil e entu';!tL l ld 1 1 I h tvilecrMizini .:n 1 optIMalm I prior-

NVi ,, liOliUh i lo,1-.m rV u. MIX, theSe proti a ici ng ,itt r it ion est imates are

.NIAu 'I Lth tiU u(,r Jniicy arCas: recruitilg sie cLtion criteria for

........ i.....-nur'vt-. persouwel and WILIce-lev',i. ;i.,nnii,g. hdividualb who

t',v\ ; tul to Ihe COMp i (Ill 'Of trai1linig -Aus. the service to incur

I li .. ,1 .n th"Y ' provid no U.CIU{ nur.,L i c12 .

t he ci.iI .1 erjst u{s of those who leave differ from the

1011,L..ILl. ttls :'t tho.e who stay, rectuiters may be able to enlist

,,,!.i whO IiCve a higher p1openSity to stay. Equations developed

hicue 'sr: bie tie majoi ; -hur,.tcristIcs that separate stayers aid d

:,..,:kj the e.ilit111 11 -he Uhd Lo esti ImfL the decrease in loss

i-it'> 'larzig trinirng if recrILters wore :aOle to enlist higher-quality

],vrsn:,::le. This> itntTmIat " an -also a he used to ha lanZe Lhe increased

I; (I. ,t rig -e15uire.s 1i.l. i1v t-o obtain hliglie r-qUal ity p2rsonI!e] with

tie .I•>-,a ,lnted i•'refised tii ltig ,osts.

This model .is a iso usef Vl in cootroll ing the total force size when

the :(241..p lcit , ttr; ; C 0 lieit "u;:y;i es. --mirn.smpose or htuget - impobei end

stL I *i,-ll . To{ r.tL t{esw' c.-1i5' I, ilt.s rpeq I Ps Accurate forecasting of

losses. Sign•fcsmnx l],es ocur during tLri, lg, and these loss rates

,'4 0' I c- or: (t ln ie, iCf t (21 hld 5, "'o 1 t( lie l i st lielit cohot . Thle

thI~t¢.ic]o,,-iis.',I ili tis st.• , Q.aI: h e d U O• to or-Last losN rates during

t ra:;inIng tor .o•lcrts ,t]h dilfferent compositionS, thus allowing improved

ovriill force 18i:c(:,:,rol a!,ui hudgeting.

I.
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Analysis in this study contains estimates for only two of the six

Selvected Reserve compo iclit.--th lt, A rnv Ntion al (;Guaid aniid Army Resterve.

"'"Iuese componlents not OnL c " accountt for 83 rcicentt of all' nonpr ol- Se r-vtce

accessions , but have higher loss rates than other componrents except the -

Marine Reserve. Focusing on these two components simplified data

gathiering arid analysis wh-le still addressing the major part of the

problem.

This study uses Army Reserve and Army National Guard FY77-78

enlistment cohort files constr.,cted 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 dairing training varied considerably, depending on the

entrant:e year and the reserve component.

- In FY77, the training attrition rate was 46.3 percent for Army

National Guard enlistees, but only 7.7 percent for Army Reserve --

enlistees in FY78. These differences may reflect the differing qulality

composition of the cohorts or different training standards. ThNis study

iddresses this question and co-,cludes that different trainixg standards

wore in effect for the two components during each fiscal year. It also

concludes that (1) educational attainment, and aptitude category are the

most important predictions of training attrition and (2) the race and

se. of the irndividual make smaller, bt .;rtasticallv :-ignificarit

di t f orerice..

Sectionr 11 otters a theoretical framework for analyzing reserve

attritjo.i- S,-.ction Ill presents the descriptive statistic s on att -t ion

_* from the FY77-78 eiilistmernt cohort files. Thc estinration results from

the mult Ivariate mode-) of pretrainri:g and trairii~rg attriticou are

disc-ubscd in Sect ior, IV. TheImn] sictnion summarizes the results aid

indicates plans 1fr fLutile work.

*
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II. THEORETICAL- FRAMEWORK FOR ANALYZING
RESERVE ATTRITION

At the time of 'i1listmentL, the reservist and the reserve component

enter into a contract. lresirmnibly, the enlistment decision is deemed in

the best interests ol both parties, based on a calculus of perceived

costs arid benefits relevant to each. At the time of attr;tion, this

calculus clearly has changed for at least one of the involved parties,

and .,eparation is regarded as the best course of action. The calculus

( might (harge either because one party is better able to evaluate costs

,ard I,,evfits of alternatives based on new information obtained after

enilistment and/or because changed circumstances affect toe relative

attractivcness, of the al1terrIati0es.

From the ,\rmy's poirt of view, the decision calculus essentially

fncuihdes the benetits of retaining the individual--i.e., contributions

to ii!it readiness -versus the costs--i.e., wages arid benefits, and the

costs of dismissing him. These costs of dismissal include the relative

wages arid productivity of replacement personnel, costs of obtaining

repl:Icement. personnel, costs of having the position vacant for a time,

and rout jih sparation costs.

irom the individual's point of view, the original enlistment

calc:iirs includes the benefits of reserve service--i.e., earnings over

iuiv ,triod of service, training opportunities, reserve benefits--versus

the .osts--i..., the commitment to attend reserve drills and annual

training, the pozssibility of mobilization, and the opportunity costs of

fotgon• work and ]ei!,ure time. The latter includes forgone earnings

iro-- adclition:i|i hours spent on, o -imary Job or another moonlighting job

o1 the forgone utility from addiL-onal leisure time.

The first step ia, ,-xplainiinp reserve attrition decisions rc-quires

idehntilying the changes that can occur to tip the decision calculus for 0

either the inidividuai or the reserve component from an original

enlistment decision to a sfepardtion decision. hlie second step is to

estimate the Irequericy of occurrence of these changes for differeriL

types of enliistees. The third step is to estimate the degree of



sensitivity of separation to each occurrence oi change. While

theoretically straightforward, the data to suppurt efforts of this kind

do riot currently exist.

In this section, we will indicate the broad categories ol changes

that could 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 sensitivity of a separation decision if changes

occur. Finally, we will describe the data available for the current

analysis and develop some hypotheses that can be tested with the .00

available data. _

E We will focus here 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

circumstances of the individual's life--changes in the marital status,

primary cmplover or geographical location of the individual.

The first type of change probably is more important during training

as iniormatio" is acquired by both palLies regundidg the suitabiiity of

the match between the reserve job and the recruit. Once the initial

adjustment period is over, the reason for separation is likely to shift

to changes of the second type, where the environment in which the

original decision w.s made itsl f changes.

ACCUMULATION AND REEVALUATION OF INFORMATION
AFTER ENLISTMENT

TIh Armny and the .1l Ibte, 'Liter th_ in tit , ,_ontract with .'ri'.ed -17
iI,.ormat ion- ab~ou:t each other, hilt part ly due to tLe Lcost of fil htit r

search u:r ]c h, decid' on Pul 15 tmLinev,. As percept ions change, eiti .

,botiL ,'ac, ot he. or ,lboit other a It , rran•t n-e, ,*l may decide t-t, at !n

a Iterniative other than reserve service offers greater Mtility: for the

iu e.rve (comp...,,2en1ts, rep.i lac-m-nt with anothe. individual; for the .

Yesprvit, another moonlighting job or not working a moornligihting job.

The rec.eat literature in ldalhr ,aark:I. theory attemapts to include

q:L tti nag hWehavion, based on ani iliformation-theoretic approach or some
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variant. Wilde's' iitformation-theoretic model is particularly

appropriate here. His model formalizes Penciavel'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."12

Wilde's model describes jobs in terms of general (or search)

characteristics, which can bi observed directly or without actually

consuming the ':good," and specific (or rexperience) characteristics,

which are specific to the Job and carl be learned only by working the

job. The acceptance of any job is conditional; if the jobholder finds

the, value of the experi ence attribute (about which he was imperfectly

informn.-d) below some critical level, lie will quit and look for another

job.

A simple vxtension of the model would posit two types of employee

att~i utes--screening attributes, which can be observed by the employer

prior to employment, rind performance attributes, observed by the

empioy(r only aftei the individual works on the job. The attrition

-Trocess ca:i then be viewed as the consequence of rational decisionmaking

in whýih belated informationi regarding the various attributes of the

moo;,i i,,,'ing jo, and the (:Mployee is ieceived arid reevaluated by both

the wnrker arid e;aployer.

(:ritical le'els exist for both the employee and the employer.

Sl..arat ion will occur if either employee performance on the moonlighting

ioi ,oIs riot ixceid the critiical performance le:vel for the employer, or

"&oon l ightinyg job experience attributes" do not exceed some threshold

!.et by the employee.

Se(!veral aspects of holding a reserve job may be classified as

expericnce attributes for a typical enlistee. The experience of a

typical t'nlistee may encompass holding a part-time or full-Lime civilian

job, but will not likely include a military job or military environment

or a moonlighting job.

";ee L. L. Wilde, "An Information-Theoretic Approach to Job Quits,"
ini S. A. Lippmann arid J. J. McCall (,ds.), Studies in the Economics of
.%:arch, 1979; and L. L. Wilde, "On the Formal Theory of Inspection and
L.valuation in Product Markets," Econometrica, July 1980.

2See J. Pencavel, "Wages, Specific Training and Labor Turnover in
U.S. Manufacturing Industrias," InL'rnaetional Economic Review (13) 1972,
5.-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 oven receiving a full-time -g

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 leisure 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 annual income will only be approximately $780.3 The

recruit is unlikely to know about this large difference at enlistment;

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 thp Army, several performance attributes cannot be observed or

predicted accurately from preenlistmerit 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 those entrance tesýts

are imperfect and do not screen for the important dimension of

psychological adjustment to thu military environment.

3nie difference WLW'(-'eezI gr.oss Mnd net pay is large for rest, rv istS U

teii three :easons. Firrt, appio:.imate y 30 perc.nt of a res,,rvist's
arinuhal pay is earned at anmia al trainiig, cituring two full-timne weeks in
the summer During this perio(d, a majority of rtebervists do riot receivm.
civilian income; thus, reserv,- pay simply substitutes for civilian
, ILccomc and nay no! cfie- oitibute to net anrilrmmI iniomf' . S-cond, reserve pay
will be taxed at a, higher marginal tax rate that, civilian income,
It- rther reduciung the co•ntribation to imet income, Third, transportation
costs to and from dri] :,, must also he subtrauted trom net income.

Taking these Iactors into account, the average reservist.'s first-term
ret reserve nic-ome wili amount to approximate] y 55 1,v-rcent of gross
restrvo .ntcome See Burke E. Burright, I)avid W. Grissmer, and Zahava D.
[oering, A Model of Rvenul.ttmenL Dec i-ions of Army NaLionai Gua-rd.smnen,

The Rand Corporation, R-2866-MRAL, October 1986.

K - . . . -. _ . . ; • .. . .. . . .-.. . . . . . . . . . . . . . . . . .
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The Army uses the basic and advanced training process partly to

discover the experience attributes that cannot be foreseen, and to make

( separation decisions based on actual performance. During the 1977-1978

period, when reserve strength was )ow, 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, iie 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. Noonlighters may quit their moonlighting jobs not only

because of experience attributes on their moonlighting jobs, but also

bccause of specific experience, attributes on their full-time job which

arise because of their moonlighting job. These experience attributes

may include scheduling conflicts between the two Jobs or lower

"performance and promotion on the primary job because of the moonlighting

job.

Essentially, conflicts between the primary and moonlighting jobs

4 can ncrur which are not foreseen by the enlistee ol the full-time

employer. Thus, even though the enlistee performs well on the

rooiilihtir, job and the job meets th.e enlistee's criteria, separation

nay occur because of conflicts with the full-time employer.

}.articipatioTI in the reserve may cause more conflict than even the

ordinary moonlighting job, owing to an unusual work schedule (16 hours

per mon:th, 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 three 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-tiae reserve obligations.

Schedule conflicts may be particularly difficult for young persons 0

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 causvs for reservists' leaving at their end of term." One

I See ibid.
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would expect that these tensions could appear also during the first term

of service and cause attrition. 4

A second extension is necessary to explain separation from the

reservc to t.he active force The normal1 theory pcosits that experience
4

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

occupation. _ 4

tHence, in the theory, an upper level threshold must exist for the

moonlighting job experience attribute- which, if exceeded, initiote a

job search for a full-time job in an occupation similar to the

mocnligihting job. Upon finding the new full-time job, the individual

quits his moonlighting job. Thus, reserve enlistment may be !:;senti-.

a stepping-stone to active force en]istment- Survey datas on nonp

service reservists show that a strong motivation for joining the

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

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 the first two years of reserve enlistment 5 to 15 percent

of a reserve cohort join the active force.

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

While the previous subsection modeled the effects of a changf, in

-iformation, this section de~scribes the other u;hangc in th(e reservist's

lite that might lead to seuaration. The reservist makes the decision t,

V11list based on information, labor inaiket, marital status, and home -at

the time of enlistment. Presumably, major conflicts with employers or

spouses that might prevent onlistment do riot then exist.

5 Unpublished printouts from the 1979 Reserve Forces Study. For a
description of the survey, see Zahava I). Doering, David W. Grissme,
Jenni fer A. tlawes, 1979 Reserve Forco St udiv., Na'r'eys: Survey Dosign,
sample Design and Admini5trativo Procedures, N-i749-HRAL, August 1981.

*, See also Zahava 1). Doerinig, D)avid W. (;ribsniker, Jenirijer A. Hawes, 1979
Reserve Force Studze.s Surveys: User's Manua' ,and Codobooks,
N-175>":lRAL, SeIpte(mber 1981, and Jennifer A. 2haes, 1979 Reserve Force .A

*A
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During the :;x-year period of enlistment, a change is likely to

occur in the enlistee's 5 arital status, employer, or geographical

locat ion of home; any one of these changes means the individual will

have 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 rhcnges occurring and (2) the probability that a

given change will act...ily lead to separation. For young enlistees,

these changes occur freqtIently.

For example, approximately one in two individuals will marry i

between age 19 and 25.6 At age 19, only 7.1 percent of males and 22.4 "

percent of females are married. By age 25, 54.1 percent of males and

71.4 percent of females have married. Employer changes are also q
frequent during this period. Data show that annual full-time job

turnover rates are 36.4 percent for the I8- to 24-year-old group.' 7

Mligration data' show approximately four in ten 23-year olds r: -

annually. While only 36 percent move outside the original county of

residence, even intracounty moves may con iderably lengthen the travel

time to reserve units.' Migration data" o,7-- longer periods s' ow that

71.2 oercent of 23-vear olds move over a four-year period, witl :0.4

percent moving to a different county.

Moving 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 resideiate--i r one exists--is possible. _-

}{owever, the new unit may not have a vacancy and will nearly always have

a different mission and require a different set of military skills,

making retraining or separation mandatory.

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

'U.S. Bureau of the Census, Marital Status and Living Arrangements:
March 1982, Current Population Reports, Series P-20, No. 380.

'See S. E. Haber, E. L. Lamas, and G. Green, "A New Method for
C Estimating Job Separations by Sex and Race," Monthly Labor Review, Vol.

106, No. 6, June 1932, Bureau of the Census.
'See U.S. Bureau of the Census, Geographical Mobility: March 1980

to March 198!, Current Population Reports, Series P-20, No. 377.
9Survey data show the average one-way travel time to reserve units

to be 31 miinutes,
* t See U.S. Bureau of the Census, Geographical Mobility: March 1975 9'

to March 1979, Current Population Reports, Series P-20, No. 353, Hay
1981.

•-,
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Not every change in employer or marital status will mandate a

separation. The probability of separat ion, given the occurrence of a

particular event, depends on whether the change cause." a conflict with

continued reserve service and whether the cont lict is seen ab best

resolved through some sort of an adjustment (with employer, 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."'

Survey data collected from reservists with between 3 and 8 years of

S. -.e who were making reenlistment decision_ 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

reason for not reenlisting. If we assume that these proportions 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 proportion of new spouses

and new employerz among this group, it is plausible that these numbers - 4

may well be higher. -

Geographical relocation poses a slightly different analytical

problem. Here the probability of separating depends on the existence of ...
a reserve 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 rs!serve unit within reasonable driving distance of a new home

is probably less than 10 percent. A National Guard or Army Reserve unit.

PX2.Sts in nearly ev'_ry community with a population over 25,000 ili the

* nation. Since approximately 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 a new unit are good.

"I

-1
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However, acceptance into the new unit depends on the availability

of a vacancy 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 -

adjusting to the employer or spouse. The reserve commitment is tenuous

partly because reserve income is a relatively minor portion of total

family income. Although data are not available on relative civilian and

military wages during the first term, data collected from individuals at

the end of their first term show that after-tax net reserve income is

approximately 7 percent of total family income. 12 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

separation. It also means that serious conflicts with employer or 4

spouse can easily outweigh the relatively small 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 4

Lyotheses about specific variables that can be empirically tested. The

available variables are those collected at entrance, and include

demographic variables and results of aptitude tests. Missing variables

probably affecting attrition include data on changing circumstances in

an individual's life, characteristics and status of civilian employment,

civilian wages, and employer and spouse attitudes.

We restrict ourselves in this Note tc attritio, during the training

period. We would expect that for training attrition, the new

information available to the Army and the recruit during training is

likely to be the dominant factor in separation. Changes in employer,

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

S

" See Burright et al. (1982).

4
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but after return to the home unit. Basicaily, We posit that hiett er

job search pr-ocess anid rll informed enlistment decision will re.-ult. in

fewer exoereilce attribc:tes--i . e ., fewer stirprises ance o0l the job.

.jiv'iduals with higher tedua jtio:,,Il attaiime ljt Iri 1 1enial cýit gorv

will likely search for a job and evaluate alternatives at emnlistment

more capably than those having lower attainment and mental catcgory.

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 lamily

status, race, and sex.

S.,"il~tary training has two components--boot camp and advaniced

individual training (AIT). Meeting the requirements probably involves

physical, cognitive, and psychological components. Other things equal,

meeting the cognitive requiremerits would be more likely for those

testing higher on aptitude tests, those having wore education, and those 0

whio are older. Other things equal. there should be no a priori

difierence by race, sex, or marital status. Hypotheses concerning

psychological adaptation to Army training are more speculative. Those

finishing more years of education have shown a group and inst. itutionai

adaptation that probably bodes well for adaptation to certain aspects of

Army training.

While no strong hypothesis emerges regarding differences by race,

4• 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 competitive experient.es common to military

training. Adaptation: to the physical aspects of training seems to favor

certain groups. Available data seem to shc-w that, other things equal, S

those who Car4 more e•ii: meet the physicsal condit ioning of training

Would be male, younger, anid more educate: than their counterparts.

"The fol!lowing hypotheses emereg frnrm the above framework:
0

Ei ulistees who have higher aptitudes arid educational attainment

sihould have lower att •i :i rate-s because they make ivet er

enlistment decisions arid have better chances 0t mt.etilng the

cognitive, psychological, and thys:cal demands of train•3ng.

0
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Other things equal, older enl istees may have either higher or

lower attritiou rates. 'rhey nhould 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.

* Othei things equal , women may be expected 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 -

enlistment should no, affect attrition rates.



III. PATTERNS OF PRETRAINING AND TRAINING ATTRITION
IN THE 1977 AND 1978 COHORTS

This sectiorl prebents a preliminairy analysis 01 thtle at1tr-ttion data

coiýlaiued ill the 197- and 1978 (0ohor5ts, giving, first, a demographic

profile of the 1977 and 1978 nonprior-service accessios..•. Second, L

di.cusses di1 ereaces in att LLtion rates for the 1977 aid 1978 cohortt-

o\'er time ala) other factors. These unc,);,daitiona1 1 rtes do not. cont:'ol

for other variables correlated with the attrition process. Section IV

presents a multivariate model that controls for these eofects

s imu it aneous 1 y.

DATA BASE

The primary data source for reserve peison.el information is the

Reserve Components Comrmoti PeOT;o01:101 Data Systemi ICPDS , maintaLined in

the Office of tile Assistant Secret ary of lDefense I Reserv, Affa, rs)--OASD

0l1A )--bV tie l)e ense .1310pow•. IData Ce:, tcr ; D. DC Ii s:.' em, begun, in

March 1973, became the official -,ource of inventory iigures for the

reserve lorces in July 1974.

D\IDC lias developed files for four cohorts vtcompaýs.Ping fiscal years•

1975 to ]98. ' The cohort file Tor each fiscal year _oritai!: the

records fai all nildvidua Is who %. 1 re idellt ified as gains daintg that

fiscal vtea. The I 1le-, have been updated to r-ealect lliform3t Iul

oallaul!e on aly iprticular reservist th:rough ..p, -ntI r ] 9t I 196 1;e

mastor file recoir- ls attacied for va, h year thu individnal I prewsent

1n t !. reserv , -;r, I 'ho loss -,,-1or t i- a .t.,a wed I W' v rI' AT i l, l', ..V ]

I eavi'es the a eser. r .

ili addit 20o1, for thiusc whc sevpatued, tie Active >ia.t- File t.,

searched from tiln- dat, o! -ei.aration thiou.; T'Y8 I I it a former

reservist j ;ed the activye to:ce, c ,a; iac ti\e fuace enl]istmlien record ia.0
added to tie fil*'. This ai ectively gives us lour yeaas of data Torh

FY77 (.()hoIt ,d k:- t Vh -veaa.s of data for the FY" oh Since

!.xamnmatiotn of thet;c dalt'l reveailed severe , s- with i-e 1975

] -nd t197 cohort s. As a rsull tl, we ,r.:i t ' ed them fr-oi tlw' suiil;se lillt
.analysis.

0
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resf,rvist!s genra] lv oi,1 1st for three- or six-year terms, this means we

do 10ot have complete at ttr ition profiles on recruits who choose to serve

in the re.serve for the full period of enlistment.

lin this analys iswe make a distinction, between pretrainiing 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 conclusions, therefore, depends heavily on the accuracy and

timeliness of the data generated in the field.

The analysis reported here and in the subsequent section is based

on i data file that was constructed by extracting a subset of variables

from the original I).DC conort files. The files include only the Army

Reserve and Army National Guard.

DEMOGRAPHIC PROFILE OF THE 1977 AND 1978 COHORTS

The FY77 and FY78 cohorts are a good place to start attrition
Saxi.Ilysis because they fully reflect the demographic shifts that started

;ith the transit ion to an all volunteer force in FY73-FY74. 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

trnt-ro first term of the enlistee.

TLe enlistment of higher-qualit y--often college-educated--draft-

montivated reserve personnel typical of the draft era ended in FY74,

c-asir'g a marked demographic shift in reserve accessions. In subsequent

years, personnel with lower educational attainment and a greater

proportion of women and minority personnel cnlisted.

B!tween FY73 and FY78, for example, the proportion of women in the

nonprior-service accession group rose from 1.9 percent to 15.8 percent.

Iln the same period, the proportion of blacks rose from 11.3 to 27.5, and

the proportion of accessions in .1ental Categories I and IT dropped from

41.0 to 19.9 percent. Analyzing the FY77 and FY78 cohorts provides the

first opportunity to evaluate the attrition behavior of the more

hleterogeneous nix of reserve accessions.



Army National Guard

Table I presents a profile of the 80,400 rronprior-serv ice

accessions entering in the 1977 and !978 cohor Es from the DNDC

Reconstructed Attrition files.

The Guard enlistees tend to be young, with over n0 percent of each

cohort being 19 years or younger but with a significant number (about •

percent) 25 or older. The number of women enlisting iii the Army

National Guard, around 9 percent of total Guard enlistment, is

constrained by the large number of occupational specialties from which

women a-e currently excluded. Single enlistee: without dependc:nts

accocnt 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 meast,'red by the Armed Forces Qualifying Test

(AFQT); mental categories are based on tesc scores. Categories ] and Ii 9
together represent roughly 19 or 20 percent of the Lotal; Categor% A',

about 13 to 15 percent. The size of the latter grup is important, -

since mental category often is ii.od as a basis for sCtti:;,,g rcc.ruit

quality standards. The size of the sample will allow us to test a basis'

for thiose standards. Almost 60 percent of enlistees during FY77 aind

FY78 were nonhigh school graduates, while the percentage of col2eg,-

graduates dropped from 5.9 in FY77 to less than ' percent in 1'Y7S. 0 -"

The sample also contains large samples of ei;istees from each

region of the country. Only the FY77 tie G cOntains data on regions,

* Army Reserve

Table 2 pre:-ents a demographtic breakdown !or 25,600 noroprior

reserve accesi5-ons entering in the 1977 and 1978 Army Resn,-ye cohrorLs•

The Army Rservo attracts somewhat older reseivists than 111- National

* Guard, with a significanL proportion (15 to 17 percent) 2'= ye-ars and

older. The proportion of women is higijer for th.e Aimy Reserve (26.0

pe rcer t in 1978) than 'cr the Army Nation al GChard (99.0 percent) h(.(aus c

Army Rkervc ryo.cupat ioidl I specialties tend to I),- in cojrcbat sripport

categories Which are open to women. Thme marital status of botth

0I
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S~~Table I'".

SI ;o: AND 1)ENOGKAPHIC COhPOISITION 01' 1977 AND 1978
NONPRIOR-S:RVICE COHORTS, AR?'Y NATIONAl, GUARD

(BaLed on DMDC Attrition Files)

Variable:
Size of Cohort 1977 1978

DA.lDC Reconstructed
Attrition Files 42,281 38,128

4Ago at enlistmtr.
17 years 20.9 24.7
18 years 24.9 24.1
19 years 17.0 15.7
20-24 years 28.8 27.7
25-29 years 6.1 5.9
30+ years 2.3 1.9

Sex
Maale 90.7 91.0
Female 9.3 9.0

M•ri'Ltvl Status
Single, no dependents 80.8 82.1

Siiq;iu, withi dependents 5.2 5.2
'i1arried, no dependents 5.8 5.2
Married, with dependents 8.2 7.4

Race
Black 30.- 29.4
Nonblack 69.7 70.6

Mont a Ci"t egory
m1ental category 1 2.9 2.8
Mental category 1I 17.9 17.0
Mental category 111 03.9 66.7
Mlerital category IV 15.3 13.5

/,'due at j'on

Nonhig! .- 1hoo 0 grad',Iate 57. 1 60.7
I[ gh school grad'cat, 372 g .4

College graduate 5.7 .9
Re'g or,

Northe ist 2
North Central 2b.4 *
Soutl 3 19
"West 15.7 I

Other 1.8 Ic

VDl ta I L Vai ] 1 1 ble.



Table 2

SIZE AND DEMOGRAPHIC COMlPOSITION OF 1977 AND 1978
NONPRI OR-SERVICE COHORTS, ARMY RESERVE

(Based on DNDC Attrition Files)

Variable:

Size of Cohort 1977 1978

DMDC Reconstructed
Attrition Files 9,562 12,717

Age at A'rl i ý, mrcnt
17 years 10.6 2-16
18 years 20.9 20.9
19 years 16.9 13.5

20-24 years 34.3 29.0
25-29 years 12.0 i0.0

304. years 3.3 5.0
Sex

Male 61.06 74.5
Female 32.4 25.

Marital Status
Single, no dependents 80.2 81.7
Single, withi dt-pt..dc'ii.s 1.2 0

Married, no dependents 8.5 7.5

Married, with dependents, 10.1 9.8
Race

Black 35.4 32.1 1
Nonblac.k b4.6 67,9

Mental Catetgory
Mental category 1 6.9 5.1
Mental category II 30.7 22.I
"Mental category 111 54.1 62.6
Mental category IV 8.3 10.2

Educat ion

Nonhigh .ý..hoo1 graduIate 33.2 5'. 1
High school grduate 4).3 40.2
College graduate 17.5 3.7

Reg ion
Northeast 28. 2
North Central 22.7
South 32.8
West ] 3.9 '

Ot. he r 2. 4

",)ata riot available.

* S
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conmporients is roughly similar. Blacks account for a slightly higher

proport ion of the Army Reserve cohorts than the National Guard cohorts.

A,:my Reserve accessions score higher, on average, on the AFQT test

than Arry National Guardsmen anld hlave higher educational attainment.

tiowever, there is a marked disparity between FY77 and FY78 educational

profiles in the Army Reserve. In FY77, only 33.2 percent were nonhigh

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-year terms have always been available to women enlistees and to

men during experimental periods. Programmed losses occur at the end of

the enlistmernt term, whereas unprogrammed losses occur before completion

of the committed term.
4

A recrui L may leave Lhe reserve unit for many reasons.

(Cý)nputeri.ed records identify losses to active duty, to another reserve

component, to ariother reserve category (Individual Ready Reserve [IRR],

Stled.ib' Reserve, or R,-tirred Reserve), to officer from enlisted status, - .

and to ds,.hargo to civil ian 1 i fe. In the context of total force

pl inin;, a loss from the reserve to the active force may be considered

dii ierenitly irom a loss to civilian life.

B.cauuse ,any ioss to a reservi' compomienlt means replacem-ent of that
4

.'111(11i Ili i ir ssociated costs,,, we nclud.- hore all lo ssvs to he..ie

r,. 0 ry .Arnpoic!,,t. lattr studies will diSt. irguish between losses to the

active, fo ce, o)thter reserve tompo!tIts, and (.ivili an li)fe.

ýii ex:i'j•r'i nm the timing of :;eparat ion, the differences betw .eei

es '.rye.' 1 (,o:.,"'ures arid the bhtter kmoiwi pro(,I:dure5s of t.he act iVe. ft. rce

r,:must ic kLe)t ini mind. Punrti1 ipat iofl in Ole actJV(: force, is a full-

t.nme acciuit i'JfI arld the m is (Io.se ac,,counitabili*,y of pfersomi e I T1. tS

fwlu udh.b -I IIroIisd ret t o~iarv da i V rerport i ng sy'. ten of absences; whein in

il]1il d la I !oI.e, I :o1 a t tLo.l, Ihe i , (,' rrt Ced -as il;uefII. A separation

dc i: i o ' I 11.a fo] lows Iahort ly---perhaps aft :r f rome invest igt iona-.-

-4

_ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - -
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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.

If 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 1 e

3 presents the status of the FY77 and FY78 cohorts as of September 19b1.

As can be seen, the Army Reserve lost approximately one-half of thir

entering FY77 and FY78 cohorts to unprogrammed attrition during the

first three years. In the Army National Guard, the FY77 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 3

to 16 percent in the Army Reserve. This may reflect a diffeience in the

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

detecting and dismissing potentially unproductive re(.ruits.

If the component succeeds in weeding out nonproductive recruits

prior to or during training, then the training dismissal policy should

reduce posttraining attrition. This appears tu be the case; seconid-

year and third-year attrition rates were much lower when training 0
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

4O
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1ilve tL gdLte Lhls pheniomenioni il conjurIt icioTt with analyzing posttrainiiig

itLLr!t Iot'.

FACTORS ASSOCIATED WITH UNPROGRAMMED PRETRAINING AND
TRAINING ATTRITION

This subbectL1on examilieb the r laLilnship bezween unprogrammed

attrition prior to trainiing compietion ini the Army National Guard and

Army Reserve and vaiious factors that could be associated wjth early

"t -,ritton. Tho variables hypothesized to influence attrition included

age, sex, marital status, race, education, and mental category. The

4 following rates ar unconditional in the sense we are not controlling

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

Table 3

UNPROGRA,'iED AT'RrTION RATES OF 1977 AND 1978 NONPRIOR-SERVICE
COiHORIS, BY TIMlING OF SEPARATION AND TYPE OF ATTRITION,

ARMY NATIONAL GUARD AND ARMY RESERVE

Army National
Guard Army Reserve

- 1977 1978 1977 1978 -

of To! ] G-o/icr!
ILI I

lt r- it;.; 'i ~i l t ir or pr(-
. -tillng 46.3 19. lb,4 7.7 I

Puiu 11,{ rrmmauter of

tIr.~. yuar 1.5 4.3 5.4 8.8
! i 1r ,OCOt~id yw~ar 7.10 12 3 16.5 23.3

J)tling tl hir'i y.ar 7.7 10.8 13.6 12.6

T:,t a] ! ',i'rccunt I,o.'st

Through Three ars b61.4 4t.. 51.2 51.9

(N) (42,281) (38,128) (9,562) (1-,717)

S. . . . . . .. . . . .. . . .. . . . . . . . . . . . .



0 -24-

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 between propensity to separate

during training and age shows no consistent trend. Recruits from the

South and West tend to have somewhat lower attrition rates. !

Table 5 presents attrition rates by sex, race, and marital stýatus. -

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 lowest. We get lmoiot the

Table 4 I
PRETRAINING AND TRAINING ATFRITION RATES OF ARMY RESERVE

AND ARMY NATIONAL GUARD 1977 AND l978 NONP!,,OR-SERVICE
COHORTS, BY AGE AIND ,REGION

Arm~y National

Guard Army Reserve

1977 1978 1977 1978

_0

Age at Enlistment
< 18 years 54.1 16.8 23.6 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 15.1 6.0 -

Region of Origin
Northeast 46.9 21. '
North Central 52.3 17.5 "
South 43.9 16.4

* West 43.4 16. 7
Total 46.4 18.1

• Data not available.

I



Table 5

PRETRAINING AND TRAINING ATTRITION RATES OF ARMY RESERVE
AND AR"!Y NATIONAL GUARD 1977 AND 1978 NONPRIOR-SERVICE

COIORTS. PY SEX, RACE, AND MARITAL STATUS

Army National
Guard Army Reserve

1977 1978 1977 1978

Sex

Ma l e 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 45.5 19.8 16.9 6.9
Nonblack 46.8 19.3 18.8 8.4

"otal 46.4 19.4 18.1 8.0

Marital Status
Single, no dependents 45.3 18.8 16.5 7.6
Single, with dependents 44.8 17.6 17.8 11.3
ý'arried, no dependents 44.9 23.5 1b.0 8.4
Married, with dependents 45.6 22.8 15.8 8.6

To~a] 45.3 19.2 16.4 7.7

sawo pattern with the mental ,ategorv variable; Mental Category I

1u2.ruiits have the lowest propensity to leave and Mental Category III and

1V recruits have the highest.

Since more years of education probably also mean higher aptitude

scores, we have also provided attrition rates by education and mestal

cate'.ry in Table 7 . The patternl is fairly consistent--both across

cohorts and years-with some exceptions. Within each mental category,

tie attrition ,robabilities for high school and nonhigh school graduates _

differ markedly, with notihigh school graduates being much more likely to

leavo the reserve during training. Within an educational group,

howexer, d general, wit somewhat weaker pattr(l- emerges of lower

attrition with higher aptitude.

[ °
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Table 6

PRETRAINING AND TRAINING ATFRIT1ON RATES OF ARMY RESERVE
AND ARMY NATIONAL GUARD 1977 AND 1978 NONPRIOR-SERVICE ---

COHORTS, BY EDUCATION LEVEL AND MENTAL CATEGORY

Army National
G11 -d Army Reserve

1977 1978 1977 1978

Education Level
College graduate 27 3 13.9 10.0 3.2
High school graduate 31.8 16.2 12.7 7.7
Nonhigh school graduate 57.5 21.5 28.3 811.4

Total 46.4 29.4 18.i R.

Mental Category
Mental category 1 29-5 10.5 8.2 3.6

Mental category II 36.9 14.8 13.4 7.1

Mental category II 48.3 19.8 21.1 8.1
Mental category IV 1.4 25.5 19.8 7.5

Total 46.3 19.5 18.1 8.0

This section has confirmed that pretraining and training attrition

rates vary substantially by characteristics like education )lid mental

category in expected patterns. Certain other characteristics, contrary

to expecta'.ion, show little or no variation. Howeier, recall that these

are uncorditional attrition rates: We have looked iat the relationship

between attrition and each variable in isolation, without controlling

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

correlation between certain of the tested variables, we need a

multivariate analysis. The next section presents an empirical model of

attrition.
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"Table 7

PRETRAINING AND TRAINING ATTRITION RATES OF ARMY RESERVE
AND ARMY NATIONAL GUARD 1977 AND 1978 NONPRIOR-SERVICE

COHORTS, BY MENTAL CATEGORY AND EDUCATION LEVEL

Army National
Guard Army Reserve

1977 1978 1977 1978

Mental category I, high

school graduate 26.5 9.7 7.5 5.1
Mental category II, high

school graduate 29.3 15.0 11.6 6.6
Mental category III, high

school graduate 31.4 16.5 13.3 8.5
Mental category IV, high

school giaduate 33.3 21.7 11.8 8.5
Mentai c.ategory I, nonhigh

school graduate 49.7 15.7 21.7 9.8
Mental category II, nonhigh

school graduate 52.5 14.4 27.0 9.1

Mental category III, 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

Totral 46.4 19.4 18.7 8.0

4
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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 factois that, as seen in Section II, appear to

strongly correlate with protraining and training attrition. From 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

(e.g., education versus metal catgory) for minimizing attrition.

THE EMPIRICAL MODEL

Empirically, the attrition process is summarized by a dichotomous

dependent variable that categorizes individualb as stayers or leovers.

The. outcome variable is defined as:

Y =0, if individual i staved through the pretraining

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

or training periods.

Thus, for the ith individual, the olitcome (Y.) is defined to be zero or
1

one according to whether the ,ndivjdidll stayed at tLIMr t or sepai-tctd.

The conditional logist ic ,gress in (ioi;it ) model is a iipr)priate

choice for the functional form since it reotLricts the value of the

* defpndent variable to zero ani v! e. 'bhis folio ý mates tL,- ,eo,.iration .

decision of the ith ind-v'idua , Y, to a vector c.j ,aractcrut ics for

that individual, x.. Th assumed relationship is:
Y 1

SYi = P(x.) + e

1.._

* 0.
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where l(X.) = k

1 + exp[-(a + Z b.x..)I
j=l 3 '3

k = number of characterisLics measured for individual i

a, I)i ., = - parameters of the model to be estimated.

Two estimation methods are commonly 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

fuict ion method. 2

The variables used in the empirical model are defined in Table 8.

1iozins of variables for the different cohorts and service are given in

"7able 9. The basic probability function was fit to each service and

edih accessions cohort separately. We then tested for the stability of

the coefficients across the years for a given component. Finally, the

predicted aLtrition rates for different demographic groups are

.aiclilated for specific groups for each year and component.

1See Winston K. Chow and J. Michael Polich, Models of the

1'.rst-Y'erm Reenlistment Decision, The Rand Corporation, R-2468-MRAL,
Sptember 19VC, G. W. Haggstrom, "Discriminant Analysis and Logistic
Regression," unpublished notes, 1974; and M. Halperin, W. C.
Blackwi'eder, and J. !. Vorter, "Estimation of the Multivariate Logistic

i:s- Hn,_t ion: A Coaparison of the Discriminant Funct.ion and Maximum
;,iKelihood Approache.," Journal of Chronic Diseases, Vol. 24, 1971, pp.

STif- li,,ear discraiiant spccii2catio, of a logistic attrition

mock, ,'[(V /([ - P(Y. xB, i.e., the natural logarithm of the

• U!• :, •• !, inUar ;ur tior, of x. The e.t j:nattd coefficients are..
hy rest:i g the la-'t squ.,-res t oe-ficierits relating Y and x.

Ii, ot lI T '; d• , one sinpl c.omput's 1 i1 lesr probability furiction by
-, ) V IJ oy: X. ,us g OmS. her, one nat obta'in the discriminantt.

vunE-t jori estilm.atcs a and C, as (1Haggstrom, 1974): (i/SSE) - and a -

log r ]," - [(n./.SE) • - 0.5)] + j;iin., n 1).21 where a, B the

6LS intercent ald es.irmated coefl icient; r = number of observations, SSE
residual !.um of squares from the OLS regress-ion; n 1 number of

se•i, t ens 1ro whi.hl1 4. (h(e (-nd,,nt ,.ariable hýas the value I; ",2 = i -

:, - 1 P -:-pc;rt , ' l(LVid'iS ti e t O-ge, popltli-ttion for which Y

has the v I tl. I Ii1 observaI .i,:; are- (i-rawn 3t ran'lom froin thic target
i' l v, ne call estimate P 1t"ilg n11/n1); arn 12 - P..



- 30 -

Table 8

IDEFINITIONS OF DISCRIMINANT VARIABLES

Variable Name Variable (Indicator) Definition*-

Dependent Variable

BOTHA1T7 If reservist separated either prior to or
dur-ii& trai.niilg

Indepe-ndent Variables
NE*r* Census Division of Origin--Northeast
NC ITvnus 1)1iV .- ion of Origin--North Central
SOLITH Census Divi.,.ion . rig:n--Soutlh

WEST Census Diviso'xe, of Or i gTi--West

FE hALE Fema 1 e
BLACK Black
S I NGLE<:* S i ng I e, no dependenlt s
SINGDEtP Single, with dependents
MARRIED Married, nii dependents
.. !IARRDEP Married, with dependents
MCATIHSG AFQT group I, high schiool gr.,duate
NCAT2HSG AFQT grout 11, h igh chool gradliate
MCATI ,2NIIS AFQT group 1 [ind Ii. noni:igh school graduate

.MCAT3HSG** AFQT group 111 , 1.igh schoal graduate£IATINHS A"QT groq) ip 1 , TlnhT gh sr1fi r(diaie
MCAT4HSG AFQT group IV, h ,gh school graduate
MCAT4NHS A..FQT group !V, ncnhigh school graduate
COLL Srome college education
AGELTi8 Age at oit ry less than 18 years
AGE18-20** Age at entry between 18-20 ears
AGCT2 1-23 Age -!t et irr betteen 21-25 roars

AGE26 Age at entry 26 years or older

Each variable is dichotomous and equals one if the inkdavjdua] has
the defining characteristic and is zero otherwise.

"Omitted category used as reference group.

EMPIRICAL RESULTS

Tables 10 and 11 present the discriminant function regression

coefficients. The effects discussed below are ceteris paribus effects;

they show the effect on attrition of the variable, holding cornstant all

other variables.

U . . " .i . " - . ..

6 .-
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Table 9

MEANS O0 VARIABLES US'Il IN THE A",'I'RITION M0DEL*_

Army National
Army Reserve Guard

1977 1978 1977 1978

Dependent Variable
BOTHAIT .16 .08 .45 .19

Independcnt Variables
NE*t .28 *20

NC .23 **Y. .26
SOUT{ .33 .36
WEST .14 .16
"FEMALE .32 .26 .09 .09
BLACK .35 .32 .30 .29
SINGLL* .81 .82 bl. .83
SI NGI)EI' .01 .01 .05 .05
MARRID .08 .07 .06 .0' .]
MARRDEP 10 .10 .08 .07
MCAT1HSG .07 .05 .02 .02
MQCAi 2HSG .28 .18 .12 .11
MCAT1,2NHS .03 .04 .06 .06
MICAT3HSG'** .29 .118 .23 .22
ICAT3NHS .23 .44 .40 .45

MCAT411SG .04 .03 .05 .04
'!CAT4N!{S .04 .07 .10 .10
COLL .17 .04 .06 .0i
ACELT18 .11 .22 .20 .24
AG,\E IF-209: .48 .44 .53 .50 -1
AGL2' -23 .2; .22 .20 .19
AGE26 .14 .12 .Oo .06

' 'i1,-- V,',drIabd Q:, r di(ih)tol, ous, the means are

-,he proportion of erlistpes ha\.ing the given characteristic.
For ,nstance, ;n 1977, 28 percent of Army Reserve enlistees
worf !rto the Northeas*t, while 32 pt cent were femrale.

uOmitted Gategory uscd as reference group in

I agres.,lon analysis. -..-Ie
P:*lata not available. ".

*

-. . I]
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.1Table 10 .

REGRESSION RESULTS ')N PRETRAINING AND TRAINING ATrRITION
FOR THE ARMY RESERVE 1977 AND 1 q78 COHORTS*

Dependent Variable: BOTIATT

L- t-

Independent Variable 1977 statistic 1978 statistic

Constant -1.914 -2.361
Region of OUrigin

North Cent ral] - 293.7r*r-*;r
South - 73.72': ** *

West - 24 2.63 Y'
F-value**** 3 "9* Y

Sex: Female .07 .20 1 .86
Race: Black -. 19 2.93 3 -. 26 3.46:
Faniiy Status

SINGDEP .17 .66 .61 1.72
MARRIED -. 25 1.35 .21 .83
1IARRDEI' .I : '. 36 .26

F-value-?*** 1.51 2.9
GMenala Scores/E'ducation

MCAT1I(SG -.47 6.5B: 63 6.77:':
MCAT2HSG -. 31 8. -. 20 4.2 03Y
MCAT1,2NNHS .85 1 7.67* .06 .92
,-1CAT3NHi 1. 1( 41. 83" .54 14.0 0 J
MCAT4IHSG .15 ' 85* 40 5 .355
MCAT4NHS 1.28 33.14": 82 1> 95: '

COLLEGE -. 22 4.54 -.31 2 12">:
S4t v 5 I u) e,:. :

Age
AGELT!8 .12 4.27-:7 -.23 6 . 6
AGE21-25 .10 3.5 f) .28
AGE26 .28 5.I';:,: 4, 7 7 -:

F-value.:*•* l g16.9

The coefficients reported here are the disurimii jilt fUnctiOnl
estimates of the logistic regressioni coefficienits.

Significant at 5 percent level ol signlficance.
""* Data not available.

":*** For significanc- of variables as a group.

JI
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Table 11

Rti;RESS1ON R OS1'fS UN PBLTRAiNING AND TRAINING A17IRITION
FOR THE AFMY NATIONAl, GUARI) 1977 AND 1978 CWHOMTS*

Dependent Variable: BOTIIAT"

Independent Variable 1977 statistic 1978 statistic

Constant -. 957 -1.792
Region of Origin

North Central .28 9.434 *3
South .002 .09
WE st -. 007 2.16"*

F- va l ue;: 63.40:''
Sex: Female .50 12.93"* .36 7.07**

* Race: Black -. 08 3.30*4- -. 10 3.25**
ba~nily Status

SINGDF .05 1.03 -.12 2.00•*
MIARRIED -. 18 1.09 -. 21 .97
>IANRDH' .04 1.14 .11 2.43**

F-va I uev:,:** 1.I0 4.07*7
- tieMntal Sccre.s1Educat jon

:1CAT1HS2 -. 42 3. 12* -. 59 3.12*7r -
'1CAT2{S(; -. 22 2.60** -. 38 3.12"*'
.MCA'fl,2NHS 1 .04 6. 141'* .06 .33
";CAT3'qHS 1.32 15.78** .06 .61
>l(,AT411SG -. 0~5 .31 .07 .34
.I2NH4NiS 1.10 7.40* -.14 .91

-.23 2 622* -.44 2,30**
I-v a lLe ': 56 .12Y., 4.19 .•

AlELTI- .05 .4b -. 12 1.28
A;',L;l_ I-25 .21 2. 82)? . 11 1. 18
A .- ;i2 ) ] .Q0 -. 19 1.44

u *2.9% 1.19

Thlt' con(ffificjents rep-;rtod h,-re are the discrimi nalnt fumction
estimnatc:, ol the logistic regression c;oefficierlts.

' ig9i~ii idILL dt e iPeIUei ie-i ; s.igniliance.
* :' Data nc~t available.

"For sign, 1ficacue of vai rables as a group.

"Bb" -
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The variables measuring mental category and education level have
the highest level of statistical signiticaince as a group, show the

largest variation in attrition levels, and generally have the most

,vonsistencv across y-ars and components For three of the fcur Lohorts

analyzed, there is a high degree of consistency for these variables in

the pattern of statistical significance and the .ign and magnitude of

effects. Only the 1978 Army Reserve cohlort sLows a sLimewliat different

pattern. The differencp in the 1978 Army Reserve may be attributable to

W significantly lower level of attrition (".0) experielced by this .

cohort making sample sizes within some groups somewhat small.

[he results to; all four cohorts how that, other things equal,

CATIHS have the loweL Attti itLion fulo lou.. by CAT2MIS and CAT3MS

enl istees. For three of the four cohorts. ;AT'3NMIS aid CAT4,NIIS have the

highest attrition probability. The results .ire :,OMMt, hat I.o, .M;ibMKq>Wt.-

in distinguishing between CAT3MS (CAf41IS and (;ATI In two of the +1

tour cohorts, the results show statistically significant higher

attrition in CAT4HS and CAT1,2NHS groups than in the CAT'DHS g;rop.

Overall, the result. show that, other things equal, within a mental

category those finishing high school always have lower attrition th-an

those not finishing high school. For those fi'nishing high school,

higher mental categories have lower atr. ition than lower menwtal

categories. For those not finishing high schiol,. somewhat waker
- 4

pattern of lower attrit.ion with higher mental eat,,ty is pre'sett. --

College was entered separ.otplIv and Iroved signii 'MLt in j l tour

i,.gres.•ions. Other things I'na , . l;;.vltg s(omnl 1] e1 e'W at Lt on

decreases the probability of erly attri:tion ,vyr md above the f'se:.t1

of the mental category,/"dueut i un v:i ,aIb] e.

Race appears to have a, consisten t and StLatiat Ie..AII aigiU ifiIemnt

influence on pretraining and trainig attrition acros.: all fowr

regressions. Other things ,qual, blacks have lower ,ittritwie r:l-,:e. Id.n

norablacks, hut the differences, although statistically s ignificaLt, ate 0

relativelV small. For both the National Guard and Army Wh:.rve, other

fl:n'gs equal, wom(er| have higher attrition rates than iner, Howeve'r, only

for thu ;uard are ther differences large anl :,tati:tiala ly significant.

*.

4i

" *
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For the Army Reserve, the age variables wcre generally

insignificant, although the pattern generally shows a higher attrition

for those over 20. For the Guard, other things equal, the results show

statistically bignificant 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 effect of region appeared to be quite important for the 1977

cohorts, although not consistent across the components. As mentioned

earlier, no data on region wee available for the 1978 cohorts. Other

things equal, recruits from the west havc significantly lower attrition

rates then recruits from the northeast. The effect of the north central

variable is inconsistent across the two components, being r.egative in

the Army Reserve model and positive in the Army National Guard model, 4

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(xi) k

1 + exp[-(a + L b xj =1 :1-:-

where P(x.) probability of attrition of a specific reservist i

x.. = values of the explanatory variable j for reservi... i

b estimated coeffi,:ients for the x..

To illustrate this, we have estimated attrition rates from the

model for individuals with differing characteristics. The reference 4

group choseo is a white male reservist, who was single, from the

niortheust region, aged 18-20) years, and a category III high school

gradiiatc. His attrition rate was then calculated for each cohort and

'.ompoiitilt. The attrition probability for an individital identical in all

respects except one characteristic is then calculated.

-4g
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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 all 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 in Table 12 and should be of interest to

policymakers in that they provide a convenient way of summarizing the

regression model effects.

These comparisons could of course be made with a different

reference group in question. For instance, if 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 be 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 im reducing attrition in

the Army Guard and Army Reserve. Since the Army Guard is predominantly

combat skills, while the Reserve is support skills, the differences in

training may favor differcnt selection criteria. To analyze these

questions, we have made st', tistic.al tests to determinie.

1. Whether the set of model coefficients for different years cLre

statistically equivalent

2. Whether the coefficients for mental -,te;ory a;ui educ•t oa

variables as a set are equivalent acroSs years

3. Whether individual coefficients for each mental category a.d

education group are statistically different from all others

within the same model.

The hypothesis of the equivalence of the sets of model coefficients

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

'See the Appendix for the results. While these tests imply that

the coefficients towputed for the 1977 cohorts (differ significantly fromg--

* I 1f



Table 12

PRErRA1NING AND TRAINING A1fRITION PROBABILITIES FOR
SPEC!FIC RESERVIST GROUPS

Army National
Army Reserve Guard

1977 1978 1977 1978

"Average" attrition probability .129 .086 .277 .143

Region of Origin
Northeast .129 * .277 *

North Central .099 .337 *

South .101 .278 *

West .104 .264
Sex

Male .129 .086 .277 .143
Female .137 .103 .388 .193

Race
Black .109 .068 .262 .131
Noiiblack .129 .086 .277 .143

Family Status
Single .129 .086 .277 .143
Single, with dependents .149 .148 .288 .129
Married .103 .104 .243 .119
Married, with dependents .143 .109 .286 .157

Mental Category/Educat ion
Category I/high school gradjrLe 088 .050 .194 .082
Category 11/high school graduate .106 .061 .220 .120
Category IIl/high school graduate .129 .086 .277 .143
Category IV!high school graduate .123 .092 .309 .199
Category I or Ili/nonhigh school

graduate .294 .091 .473 .150
Category Ill/nonhigh school graduate .356 .091 .551 .222
Category IV/nonhigh school graduate .307 .076 .580 .274
College .105 .057 .236 .109
No colleg. .129 .086 .277 .143

Age
Lesi, than 18 years .123 .077 .302 .117
18-20 years .129 .086 .277 .143..
21-25 years .154 .078 .298 .181
2t years or older .141 .072 .337 .212

Data not available.
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limited test across the mental category/education coefficient across

years was also rejected. Tlhese 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 one 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 are large enough to -

actually affect the standard-setting process. To analyze this, we have

tested the differences in coefficients between individual mental

category/educational 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? "

2. 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 arid across components? 7'
.-1

The table compares predicted attrition rates ,iuross groups.

Reading across the row, a "+" indicates that the ittr'!ittCo rate for the -

row subgroup is lower (or better) than the attritB.::i rate for the column

subgroup and, further, that this difference is st-t-isticallv y

significant; a "-" indicates the opposite (i.e., the row subgroup is

statistically worse with respect to attrition than hime column subgroup);

arid "7" indlcates that the attrition rates do riot differ significantly

between the subgroups. .

those estimated for the 1978 cohorts with re.spect to magnitude, our -

findings as to the directionc and sgnificanic- of the effect of the
independent variables on ,attrition still hold.

.1
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To illustrate the results, the 4 pius signs under the column

( ICAT2,1IS and row MCATI,H1S indicate that in each of the -our model.,,

MiCA°l,HS always had statistically lower attrition levels than the

,•CAT2HS group. As can be seen in the remainder cf the first row,

:IC,%TlHS has statistically significant lower attrition than every other

group i,, each model. The MCAT211S group similarly dominates all other

groups in cacti 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 .ICAT311S

group. It either dominates or is insignificant, but never shows a

statistically significant different sign. However, comparisons between

the 'ICAT4I[S and MCAT1,.N1.S group show more ambiguity as both positive

and negative statistically significant signs arise.

A similar ambiguou- pattern emerges for comparisons between CAT3NHS

and CAT4NHS groups. The results are more c0on•sistent for the Army Guard

than the Army keserve,. The Army Guard follows a p-rtectly consistent

pattern from year to year except for the CAT4IHS and CATI&2NIIS

comparison. For the* Army Reserve, the two samples show several
inconsistent results.

I . .- . _°_ " o •. .
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V. CONCLUSIONS AND FUTURE RESEARCH

The rudimentary theory developed to describe reserve training

attrition seems to fit the resuiLs 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 ahead 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 for the selection of

recruits according to training attrition 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

IV/high school, Category I/nonhigh school, and Categor, I-Il/nonhigh

school groups are indistinguishable, as are Category III/nonhigh school

and Category IV/nonhigh school groups.

p

p --
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Table 14

A-TTRITION RISKS FOR RESERVISTS DIFFERING
ONLY IN EDUCATION AND MENTAL CATEGORY

Lowest: 1. Category I/high schoo.

2. Category II/high school

3. Category III/high school

4. Category IV/high school
Category I/nonhigh school
Category Il/nonhigh school --

Highest: 5. Category III/nonhigh school
Category IV/nonhigh school

1

While our analysis implies that education/mental category groups

are the most important ..'ariables 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 proportions by race, sex, or age,

then minimum attrition might not be achieved by following Table 14.

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-Ill/high school having the lowest attrition and Categories

III-IV/uonhigh 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

Army Reserve in 1978, education and aptitude variables--while

significant--distinguished only weakly between those leaving and
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staying. Educat ion and apL itude variables appear to matter less when

attritmLoi levels are low and more when attrition levels are high. Tha -s

would imply that a missing variable--perhaps psychological adaptation--

screens 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 is also strong evidence that service attrition policy plays

an important role in determining the level of attrition. Large

d(iferetILes in leveli of attr t ion between FY7' and .Y78 cannot be

explainueu by ,Thifts iii the composition of tho accession cohort; they are

;:;obably attributable to chaiges in service-dire4 tLed policies in

attritLon, it appears that more stringent screening criteria were used

duriy, training in FY77 than in FY78 and that this change more than

doubled the attrition rate in both the Army Reserve and National Guard. " .. -

O3ie effe-ct of this more stringent policy appears to be somewhat .

ic•=.r p,-sttra~nxng attrition, however, i.t also appears that a

significant number of personnel in the FY77 cohort were separated who

perhaps 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 iu its Training Data and Analysis Center (TDAC) which was

created to examine these arid 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.
4t
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3. Daveloping 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 ittrition models and manpower costs into a niodel

of force manling that allows testing the effects of different

standards, different accession mixes (prior service, nonprior

service), different recruiting resources, and different

economic climates.

a Adding data will allow validdLion testing of the results given here

and, in particular, testing of hypotheses of the effectzý of new prograIms

initiated in 19 7 9-1980. 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 FYO0.

Models of posttraining attrition are needed to develop improved

recruit standards and batter screening criteria during training.

Evidence given in this report indicates a trade-cff 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, riot all separations are equally costly.

Some members separate to join another reserve component or the active

force. These kinds o0 separations need to be identified and included ill

a more discriminating model of reserve attrition. This 'is(:riminationi

is necessary, since personnel 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.

-1
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APPENDIX
TEST OF STABILITY OF COEFFICIENTS ACROSS COHORTS

Tie regression model was fi4 to each service and each cohort year 1
separately. Since we waat to use these models to help policymakers

design tecruitment and screening standards to reduce attrition, the. -

stability of the relationship estimated across the two years becomes an

important question. We used the Chow test to test for the equality

between the two sets of coefficients. The hypothesis that 13 1977 =- ý1978

= may be tested by computing the F ratio:

(Q1 - Q,)/k

Q2 /(m + n - 2k)

where Q0, total of the sums of squared residuals from the 1977, 1976 -

separate regressions 1

Q= Sum of squared residuals from the pooled regression

k = number of explanatory variables

m.n = number of observations in the 1977, 1978 cohorts, respectively.

For the Army Reserve, the computed F-statistic was 16.27; it was i

57.68 for the Army National Guard. The null hypothesis of equality was

theýrnfore, rejected at the .01 level.

Th (,how test was repeated for a restricted subset of the variables

so as to e.daminc the stability of the mental category/level of education

'ariables, aliowing all o hers to vary by year. Once again, the

coriput-d 1'-st atistics caused us to reject the null hypothesis at the .01

level.

tJt
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