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Summary

Tuis paper documents researct to describe and quantitatively'estima;e
the reiationship between the national labor economy and the ability of the
Air Force to retain qualified and experienced personnel to accomplish its
defense mission. To provide a firmlfoundation for the subaequeht empirical
work, a generalized theoretical model is presented to explain total force
retention. This model is then extended to describe retention behavior in

individual career fields, and an equation is developed to estimate the

retention decisions of individual airmen. To support the empirical portion .

of the research, a large-scale historical database containing personnel,
institutional, and market data was developed. The empirical results
generally support a priori hypotheses concerning the direction and strength
ot impact on retention of demographic, rolicy; and wage variables, although
the employment variable exhibits some degree of instability. Several other
variables show varying impacts across first, second, and career term
decision points. .Most notable among these are the positive tendency of
females to reenlist in the f1rst term versus their negative tendency to
reenlist in the second and career tetma and the positive effect of the
length of actxve service on first cerm reenlistment. The effects of
military and civilian compensation differed significantly across career
fields and decision points. The effec:,of reenlistment bonus is
consistently strong across the career fie'ds and terms of enlistment.
'Generally,'demographicﬁfac;ors become less impottanﬁ in the second and.
career term, although they are significant in the first term decision. The
research concludes by suggesting several add1t1ona1 renearch issues, The
results of this research.should make a significant contrqut1on to the
information base which supports the retention and comﬁenoatica policy

decision process.




PREFACE

The research documented in this technical paper was accomplished as part
of Project 7719, Force Acquisition and Distribution Systems and Task 771920,
Manpower and Personnel Models. The specific work uait, 77192011, is titled
Estimation of Air Force Enlisted Manpower Supply. For several years the Air
Force Human Resources Laboratory (AFHRL) has been conducting a research
program to quantify the relationships between the natijonal labor economy and
the accession and retention of qualified Air Force enlisted personnel. The
research presented in this paper is the culmination of a 2-year program
focusing on retention through econometric modeling of the reenlistment
decision. The ultimate goal is a more thorough understanding of the impact
of ﬁages and bonuses, force policies, and individual demogtaphics'on .
retention behavior resulting in more efficient use of Air Force compensation
resources and a more experienced defense force.

Appreciation is expressed to Dr. Bill Alley and Major Bob Rue for their
invaluable assistance and guidance during the AFHRL editing process. Their
comments added strength and clarity to the presentation of the econometric
model and the empirical results. For the corporate authors, appreciation is
expressed to Jonathan Fast, Barbara Randall, and Jerry Hayman for the’r many
hours of data preparation and couputér programming, and to Pauls Altieri and
Karén Hunn for eppiying their word processing skills to prepare this final

copy.
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loto:tian of Aix ll'otca Ealisted Persommol:
An Bmjirical Examisatios

I. INTRODUCYION

The retsntion decisions of Air Force enlisted personnel hava always
been significantly affected by econavic factors that aie outside the direct
control of the military system. Thus, military personnel planners must possess
an in-denth understanding of the scomplex interactions among the emlisted force,
military compensation policy, and the national labor vconomy. As emnlisted
personnel progress through their military careors, tiey gain maturity,
training, and experience, whica makes them excellent candidates for job
oppcrtunities outside the military. In order for the Air Force to rstain a
sufficient number of specialized and exzperienced enlisted personmel to
* sccomplisk its mission, a thorough unnderxrstanding of che skilled labor market
and its occupaticn-specific and experience-specific attributes isc necessary.

. This paper discusses s =etention model and presents the results of
applying the model to the enlisted force by occupational and experience
groupings. Section II of the paper presents the retention model and the labor
.theory on which the sub:zequent empirical work is based. Section III outlines
the development of 3o Historical Airman Data (HAD) Base used in the
econometric work. Section IV preseats tho results of the detailed econometric
analysis of reteation by Air Force Specialties (AFSs) aznd experience
groupings. The analysis also preseants important differeaces between occupation
and experiesnce groupings with respect to civilian and military wage
elasticities. Section V summarizes the msjor conoclusions of the project and
presents suggested avenues for futu.e research. ’
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II. DEVELOPHENT OF ENLISTED RETENTION MODEL

The Air Force competes vith private asd public organizations for
enlisted personnel in two distir.t nationa®? Iabor markets: the entry level
or unskilled market and the skilled market. To analyze Air For~e accessions,
the unskilled market is tae relevant market. In the unskilled market, the Air
Force competes with other employers, as well as with the post-high sciool
education system (DeVany & Saving, 1982). Conversely, in analyzing retention,
the skilled 1sbor market is the relevant market. Skilled Air Force enlisted
personnel possess occupation-specific knowledge which must be considered in the
modeling of the retention decision process. The approsch employed in the
following retention analysis utilizes a model of retention that considers both

- the occupational (i.,e., Air Force Specialty [AFS]) and individual

characteristics as well as policy and force management factors.

Expsrieace Groups

For conveniencs, it is assumed that the Air Force consists of three

‘length—~of-service groups: Groip i consists of airmea with lengths of service

between O and 4 years, group 2 consists of airmen with lengths of service
between 4 and 8 years, and group 3 consists of airmen with lengths of service
greater than 8 years. The use of a three—group framework for the theoretical
development simplifies the discussion and focuses attention on the importaat
determinants of retestion.

The supply of entrants into groups 2 and 3 (Sz and S,), which are the
relevant groups for the reteuntion analysis, is defined as e population of
eligjble—to~reenlist airmen at the end of their term of ea'istment. Since
reonlistment is not an available course of action for those a2irmen who are

‘reenlistment ineligible, they cannot become new entrants to groups 2 and 3

and, thus, are not consido:ed s part of the supply for groups 2 and 3.

The supply of potentisi reenli:toos.',sz and 83. can be rritten as

S3 = 83 (@, 0y, my, m3, c3, 03, Fy)".
33 = 33 (Ql’ 02;.“3- N3, ©3, Fl- Fz)

(1)

vhoro Q , B » and ‘F; represent, respectively, the qulity requirements
(Q;), tho -iiita compensution (m,), the civilian wage (¢;), and the number of
sirmen (F;) ia n-onps- 1, 2, aud, J Increases in. the quility requirements of
new accuiions (G are assuuzed to incresse the proportion of group 1 that.is
eligible to roonlfst and, sccordingly, increase supply to group 2 (S,). On the
other hand, an increase in ;roup 2 or group 3 quality requirements or Q,).
is assumed to reduce the supply of sntrants ( and 83) since fewer will meet
the roquired quality. Increases in military compensation for groups 2 and 3
are assumed to increase tho supply of ounirants ( and S.), while increases in
ci;ilhn vages (°2 and 03) are nsuod to rodnco ] npp'iy of eatrants (Sz and
3 L3 .
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The departures from the first group (excluding premature separations

and ineligible—to-reenlist airmen) form the available omnlisted pool for

second group accessions. The Air Force, in determining its career and quality
needs, affects the size of the available pessonnul pool by declaring certein
individuals ineligible to reemlist. In order to msinfair an equilibrium force
level, the rumber of those reenlisting from the eligible-to-reemlist group 1
departures must be equal to the total departures from group 2, resultin; from
both . reenlistments into group 3 and separsticms to civilian jobs. The
eligible—to-reenlist Jdepartures from group 2, in turm, form <the
eligible-to-reenlist personnel pool for group 3 accessions, Tha nuamber

. reenlisting from this group must equal the total departures from the thisd

‘to fill.

group.

The foregoing discussion illustrates an important aspoct cf tho Air

Force enlisted personnel system. Given force level and quality, the Air

Force must set compensation in 3uch a way that reenlistment goals can be
mets i.e., equilibrium is cttained at a deairsble experience distribution.
This relationship can best be understood by recognizing that quality
requirements ant military compensation are important factors in determining
8§, and S3. If wagez, either through direct pay . or reemlistment bonuses,
are not appropriately set, them either gquality must adjust or the experier.e
level of the force will change. For example, in the event that military
componsation does not ksep pace with relevant civilian job market wages, then
quality and/or the experiemce level of the force must fall..

Individual AFS%s

The Air Force is concerned not only with the quality and experience
distribution of the total force but also with the manning levels of individual
AfSs. The previous discussion can be extendel to handle the manming of AFSs by
disaggregating by AFS. In order to anslyze a particular AFS, several
asstmptions must be made: ' .

1. For each AFS, the Air Force has a desired lovel of authorizationa

o

2.  Across 1ll 'AFSs, Air Force compensation is identical, and the

individual AFSs cannot affect regular military compensation.

3. VWithiu an AFS, airmen are homogensous with respect to quality,
though quality may vary across AFSs. '

4. For AFSs exporiencing shortages im curtain experiemce groups,
Air Force pays a reenlistment bonus which is assumed to vary _1nversely yith

the reenlistment rate,

Given these assumptions, uquilibrius in the ith AFS requires that
ki - Ri("i' Bi. '01; Qi’ Fi) ' Li(-i’ Bi' "i. Qi. ’F’.) = Li ‘ L (2)
. - 3 N . N

e

ek




where Ri reprosents the number of accessions into the ith AFS, I‘i represents
the nmber of losses for the ith AFS, and F, represents the manning reguirement
for tae ith AFS. (Note that the usubsoript, j, demoting experience level, has
been dropped to simplify the discussion. It should be recognized, howaver,
that ths discussion can bs viewed as relevant to a specific longevity group or
to the force in genersl)  For some AFSs, the Air Force is unable to fill
personnel roquirements at a desirable level of quality. In this situation a
reenlistment bonus, Bi' may be offered to increase wages and encoursze a larger
ammber of eligibles to reenlist,

Theoretical Nodel of Individmal Retemtiom - B | d

, To this polint, the developmen: of the onlisted retention modci has
emphasized the level of reenlistments required to mairtsin given persounncl
mannirg levels by AFS snd by experience. The number of airmea actuslily
reonlisting is composed of two compoaents: the number of reeniistment—eligible
airmer leaving x given experience group snd the probability that a rancomly
chosen airman leaving that given group will reealist. Mathematically,

B " PaySy B . - (3

where Ri +1 reprosents the nmber of airmen reemlisting into group j+1 that
are in '1!& i and group j: Pij reprasents the prodability that the
reprosontative eoligible-to~reenlist airman in AFS i, completing a1 tour of _
duty in group j, will reeslist and enter group j+i; and S,. represents the J
number of eligible-to-reenlist dopnrtnron from _roup j in Al?g i per perioud.

The probability of reenlistment, depends on two sets of factors: the

first set roepresents the individnai airman’s attitnde toward an Air Force
career versus 3 c¢ivilian career, as affected dy irndividual-specific factorss
aud the second set represents job-specific aspects, such as pay and duty
assigmment, . :

In order. to model tho reenlistment decisiom, & function which
represents an airman’s sttitude to reenliit is needed. In many ways, such a
function is similar to other fumctional relationships which can be modeled
at binary choices msde by individuale; e.g., whether to buy a ncw car or
house. These problems can be represented and solved through the coastruction
of an attitude function in the following way.

Assume that s variable Z can be defined for esch airmam, such that Z -
is 8 linear fuactiom of spacific factors affecting each sirman’s attitude - '
toward the Air Force {(s.8.. age, aarital status, race) and Air Force-specific
components (e.g., pay) so tkat

Z=a+sxb | | ' - (4)

‘where x is a row vector of individual-specific and Air Fowce-specific
components, and b is a coluan vector of coefficients. Asseme further that
the higher the value of Z, the greater the likelihood that asn individus.
sirman will reenlist; i,e., the more positivo is the aiau': attitndo toward
reonlistment.




Assume thit a crit,ic'cl valpe Z®, for Z. is associated with each
airran such that if the Z of that airman is grester than Z*, the asirman
reonlists, end if Z is less than Z®, the sirman separates. Of course, not
all airmen have the same attitude fumction so the critical value of Z, Z¢,
will differ across sirmen. Assuma that the probebility cGistributioa (demsity
function) across indivilduals of the critical values Z*® is f(Z®). The integral
- of the density function indicates the proportion of airmen with critical values
Z¢ in any givea ramge _Z1 to Z,. The probability, P, that a randomly chosen
sirman will reenlist given the component vactor x is

P = | £(Z%) dZ® = F(2) =F(a + x8) ‘ (5)

y EEEY

where Z = a + xb is the airmen’s predicted Z value and F(Z) = F(a+xh) iz the
cuavlative distridbution fusction associated with probability "density functicn
f(2¢).

The utintioa of P for amy giv a sirman would be difficmit Lecause
*he continuoss variable Z caamot bde observads that is, there is mo iaformation
on the ind’videal airman’s attitude toward reemlistiag. The oaly available
information is vhether that sirmas stayed ia tie Air Force or separsted, and
the individsal-specific amd Air PForce—specific compomeats of the vector k.
Therofore, let R repraseat a bizmary variable which equals 1 if the iadividual
sirman reexlists aad 0 otheiwise. Since F(Z) is the probadbility that a
randomly choséen airmam will reemlist -ives the ocompomeat vecotor x, the
probadility that ths represeatstive cirmei separates, Ps. is givea by

Pg = Prik = 0) =1 - F(2). ' - (6)

, ‘The oconout:io -odol for .umua; this bdinary decisioa is the
probit model which asswmes that Z is s nornally distributed rasdom variatle
- (Amemiys, 1921 Phdycl. & Rabiafeid, 1981). Taus, the probadility that aa
airman will reenlist, givea the. airmen’s vestor of attridates, x, csa bde -
' deduced from the staamdard cumulative. aormal distridution, N(a+xh). The
" valwe P cam be iaterpreted as the probability that an airmaa will stay ia the
Air . Force, siven the sirman’s veotor of attridetes x. The sigas of the
estizated coefficients will iandicate the direction of chamge ia the prodadility’
of stayiangs i.e., the qualitative tohtlouﬁt,t betveon reealistmexnt azd one of
the independent variadles, ssch as military compemsstioan. If the coefficient
has & nmegative value, the indepeandent variasdle is imversely related to
reenliatment, Conversely, a gositive coefficieont, implies a direct
relationskip between reenlistment and the independeat variadle,




Estimation Equation: Specificatioan of the Rsteatiom Nodel

Ia orxder to estimate the parsmeters of the probit model, 1
maximum~likelihood estimatioa procedure is employed. To construct the
likelihood fwaction for a set of separations aad reenlistments, it is assumed
that each airmsn’s decision is independent. If P is the probability of
reeniistmeat and (1 ~ P) is the probability of separation, then the probability
of a givea set of decisions (s.g., separsiion, separstion. reemlistment,
resnlistment, reenlistment, separstion), occourrimg is the product of tho
probabilities of each decisionm; i.e., :

(1~ P)(1-P)(P)(P)(PY(1 - P). : %))

Since P = N(Z), the cumulative normal ovalusted at Z, and (2 - P) = [1 -
N(Z)], (7) can be written as . ,

z, 1-n, -

R
Le = N(Zy) T2 - u(zkn : : (8)
k=) . '

wvhere L® is the 1ikelikood fusmction, 2 is the awmber of iadividuals in th:z
samplo, aad 't is equal to 1 if the iadividusl reenlists amd to 0 if the
individsal separates. . The values are equal to the estimates fru the
followiag squationa uthstod iaitislly using ordisary least squares,

Zy = & v byACED) + byRACE; + byAPQT, + b,SEX, + b,unsrk
+ bGDEPT, + b RNC, + byBONUS,

The maximum-1ikelihool techaique then uses the estimated ovefficiemts ir
(9) ss a base and iterates uatil the likeliboecd of the given set of separations
aad reealistments is maximixed. ,

The varisbles msed ia oqution (9) deseribde tho -uituy sad civiliaa
eavirommeat for eech sirmas at the time of the reenlistment/sepsratioa
decision. A drief descriptioa of the variables is provided ix Table 1. The
first six explamatory varisbles is the table sre bimary variables descriding
tho onnetorutln or ntttibttn of tho !n.uvuul ut-n. The continmous




Table 1. Varisble Deseriptioas

ACED - Acsdenic Education Level

1 high schocl gradustiom (diploma) oz beyond
(some college etc.), excluding GED
or Certificates

0 otherwise
RACE® - Race {
1 zon-Caucasiasas,
0 Caucasians
AFQT - Armed Forces Qualificatioa Test NMental Categories
1 mental categories Is and Ils
0 otherwise
DEPT - Depeadents
1 two or more depeadeats
0 otherwise
SEX - : Sex
1  females
0 males \
MARST - ‘Marital Status
1 single
0 ctherwise
RMC - Real Reguiar Military Compenuatioa

The preseat value of & 4~year inocome stream .
from military service ia real dollars (1967 base year)

®  Por career amalysis, 1 refers to Black oaly, 0 isdicates Camcasian and
" other. ‘ - ' '




RIND -

CiAGE -

Tadle 1. (Consluded)

Employment Rate

First Torm: Esployment rate for 20-to 24-year-
old populatioca,

Second Term Employmeat rate for 25-to 34-year-
and old popaulation. ’ :
Career:

Sslective Service Induction Rate (at time of eatry)

Number of Selsctive Service inductees divided by
the totsl 18 to 21-year—old male populatios.

. Total Astive Fodiral Military SQtyico (in years).

Real Selective Reealistmeat Boaus

Roal bonus dollars (bese year 1967)

Real Civiliaa Vage

The preseat valse of a 4~year inccme stream ia
roal dollars (base year 19€7)




monetary variables, RMC, PBONUS, and CWAGE, are adjusted for inflation using

_the consumer price index. REMP, tha employment rate, describes the general .

economic enviromment confronting the airman at the time the decision is
mado. RIND conmtrols for draft pressure at the date of entry;.
6.5., draft-induced enliscees.

" Once the cosfficients of equation (9) are estimated, a predicted
value can be gemerated for Zy. The predicted value of Zy forms the upper
limit in thc cumunlative normal distribution N(Zk) and is used to evaluate
F(Zt) = N(Zy), which is equal to P, the.probability of reenlistment. Tke
probability of reemlisting cam be interpreted for eachk AFS as a reenlistmen’
rate, defined as th> ratio of the number of reenlistments to the number of
eligidle—to-reenlist airmon making a decision. The evaluction of N.(Zk) is used
to estimate the elasticities Jor sach independent variable with respect to the
probability of reenlisting. The elasticity is interpreted as the percentage
change in the reenlistment rate dms to a one perceant change in the indepeudent
variable. Each olasticity is computed using the values of the other

oxplanstory variables at their sample means.

Before the retention model was tntod. several s priori hypothoui
concerning the expected relationships bdetween explanatory variables and

" reemlistment 'were offered. If ACED and AFQT are quality indicators, amd if

high 'quality pers_.umel dave higher opportuaity costs of remaining in the
military thaa do lower quality personnel, negative reemlistment relationships
may be expected for ACED aad AFQT. If job opportunities are relatively scarce
for females asnd noo-Cancasians, thea positive reenlistmeat relationships would
be expected for SEX amd RACE. The military offers monetary and nommonetary
benefits for married couples with dependents, suggestiag a positivo

reonlistment rolationnip for DEPT and a negative relationchip for MARST.

Reenlistments are expected to de po:itivoly ralated to RNC snd BONUS,
while negatively related to REMP and CWAGE. The selective service iaduction
rate, RIND, is the induction rate that confronted each airman at the time
the airman extered ‘the military. Thus, RIND is a measure of the effect of
draft-induced enlistees oa reenlistment, sud therefore, s negative relationship

.1s ezpected. The effect of ths draft should bte primarily exhibited in the

initial reenlistment/separatioa decision aaﬁ. thus, will not appoa: boyond the -
first term analysis, :




IXI. DATA DEVALOFPEENT

The dsta utilized for the retention analysis of Air Force enlisted
personnsl was obtained through the construstion of s longitudinal dats base
from historical data maiatained at the Air Force Human Pesources Laboratory
(AFHERL) and sugmented with military compensation and policy data, This
information source is cailed the Historical Airman Data (HAD) Base and covers a
time period from 1956 to the present. The HAD Base provided two primary. types
of data for the retention saalysis: :

1. Ealisted persommsl dats
-~ Rotention data
~ Airman demographic data

2. Narket and iastitutiomal data

The HAD Base contains data on more than 2.5 million airmer. who entered ‘the
"Ailr Force hetween 1956 and iho present and includes the relevant economic
and pclicy data for the time pericd. Although the HAD Base provides almost
28 years of daty, the retention analysis usoed reenlistment/separation decision
data from Jaauvary 1974 to March 1932, .

Definiag the Experiease aad AFS Populations

The reteation analysis was pezformed at the five-digit AFS level of
di raggrsgation for three categories of enlistasant: first term, second torm,

and career. First term included sirmea in their first term of enlistment,:

includizg both 4-yesr and 6-year onlistees. Second term included sirmen in
their socond term of enlistment, regardless of years obligated. Career
airmen sere defined as all asirmen beyond a second term of enlistment but
with less than 20 years of service. The Air Force defina: :areer airmen as
2l]l sirmen beyond a second term of enlistmeat. The definition of csreer
used in the analysis was necessecy to avoid confounding the retirement
alternative with other civiliam opportunities. Thus, the anaslysis was
performed on a population of airmen with less than 20 years active duty.
The number of five-digit sarcer filelds analyzed differed for each term of
" enlistment dus to a decline in the number of observations from first term tec
second term. The career gromp tended to exhibit slightly higher numbecs of
observations than did the second term groip due to the greater number of
separation/resalistment decisions which can be sade by airmen during a carser
tern, .

bmtl- Data

Information from the HAD Bsse’s retentiom dsta formed the basis for
the oriteria to determiae the AFS and ocategory of enlistment (first term,
second term, or ocareer) to which each airman belomged. Over 230 five-digit
AFSs exist in the Air Force, and thke Air Foroe Specialty Codes (AFSC)
represeating each of the AFSs have changed over the 1974 to 1982 tiame period,
At the time am airmsn performs s personnel actioa, referred to as a transactioa
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(e.g., reonlistmexnt, separation, or extemsion), the coantrol AFS (CAFS) for that
sirman is recorded, The CAFS st the time of the transaction was used to
determine the AFS population to which the. airman was assigned. ‘The
chronological sequence of transactions was the primary means of itdentifying
first term, second term, and career transactions. Total active military
sexvice (TAFMS) was the factor providing the means for separating
prior-to—-20-y~ars career traasactioans from port-20-year career transsctions.

Alirman Demographiec Dats

~ The information on demographic data was reczoded to the form described
in Table 1., In the case of ACED and RACE, recoding was necessary to insure
consistency over the time period amalyzed. For example, race was redefined
for the career tern analysis dus to gn Air Force change im the defimition
which initially combined Caucasians with others (non-Caacasians and
non-Blacks). The change in the defiiition of RACE was made sufficiently
early, 30 as not to affect the first term sad second term analyses. Academic

sducation was also recodec due to changes is. the definitions of the codes over .

the 1974 to 1982 time period. Infozrmstiom about an airmsa’s marital status and
dependent statns at or near ae time that s transactioa was initisted affecte!
the airman’s cpportunity cost of ‘eaving the service. The dependeat status was
. also used in the computation of the airman’s military compensation package at
the time of the reenlistment/separation decision.

Market and Instituticmal Data

.The la:kot and Institutionsl data fto- the HAD Base p:ovtdod the
following informationa:

1. Employment dats by sge and sex
2. Iacastry wages by Standsrd Industrial Classification
3. ' Military compensation data on basic pay, bdasic allowance for

quarters (BAQ), Yasic allowance for ssbsistemce (BAS), and

reenlistment bonuses ‘
4. Selective Sexvice induction rates
5. Consmer Price Index .(CPI) ‘

Retention data recorded con upaution date and date of eantry provided the |

criteria for selecting the appropriate informatioa for esch unn to determine
' mlc BONCS, CWAGE, RENP, RIND, and 'rums

RNC aad BOWUS

The iaformation collected at the time the airman perforaed the

transsotion formed the basis for the computation of the sirman’s military
compensation and selective reenlistmeant bomus., RNC and BONUS were based on
- & projected 4~year horizoam, discouanted to preseat value terms (a 10 percesat
" personsl discount rate was applied), and deflated by the CPI, Thus RNC and

BONUS were exprassed in resl dollars (1967 base yesr). RMC was & composite
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of four factors: (a) Basic pay, which accounts for 'grade and length of
service, (b) BAQ, which accounts for grade and dependent status, {(c) BAS, which
is basically the same for all enlisted sirmen, and (d) 'the marginal tax
advantage accruing from the nontaxable form of BAQ snd BAS. The marginal tax
advantage vwas based on annval military ircome (Basic pay + BAQ + BAS) and the
marginal tax rate for the year in which the reenlistment/separation decision
was mede., Varisble promotion rates, when relevant, as well as changes in basic
psy due to longevity, were incliuded in the 4-year projection. BAQ is dependent
on grade and number of dependents of the airman, A marginal tax rate was
determined for annual income levels based on standard federal income ‘tax
tablses, :

Reenlistment bonuses are dependent om basic pay, which, ian tura,
depends on grade and loagevity, and on the bonus multiple applied to the
psrticular AFS for a givon time period. Vhen relevant, ssve pay (a
reenligtment bonus paid in the absence of a selective reenlistment bonus)
was computed for airmen possessing a date of enlistment prior to Jume 1974.
Depending on the date of the reenlistment decision, airmen received their
bonuses in either lump sum or yearly installment paymeats, A present value
computation of the airman’s reenlistment bonus was calculated if the bonmus
wss received through an installmeat wethod of paymeat. Reenlistment tonus was
the product of three factors: (a) the basic pay at the time of
roonlistment/separation decision, (b) the obligated years of the reonlistment
torm (gemerally 4 to 6 years), and (¢) the bonus multiple assigned to the AFS
(values of 0 to 4).

CUASE

Since the retention anslyses were performed by AFS, an effort was

" made to dotermime a ocivilian wage from am occupation similar to the AFS of

the airman making the reenlistment/separation decision. The primary source
of civilian wage data was the Bureauv of Labor Statistics (BLS) which provided
industry wage data for several hundred Standard Industrial Classification
industries. The selectios of the industry for each AFS often resulted in
several optioms. ' .

The determination of thn appropriate industry was a multistage
process utilizing Air Force Regulstion (AFR)' 39-1 (Departmesat of the Air
Force, 1984) which defines tuoe occupatioa ia the Air Forco, BLS
Industry-OccupationaZ (I-0) Matrix (U.S. Department of Labor, 1982) which maps
occapation into industries and vice versa, Dictiomary of Occupstionmal Titles

© (DOT) (U.8. Department of Labor, 1977) which defimes occupation and industries,

aad the Depsrtment of Defemse (DoD) Occupational Comversion Manual (Department
of Defense, 1980) which defines DoD occupations in terms of DOT occupations.
The first step required the definition of the ocoupation in which the airman’s
AFS would be categorized. AFR 39-1 provides information concerning the duties
and responsibilities of the AFS, ss well as the DoD occupational category. The
information from AFR 39-1, im conjunction with the LOT, was used to definme an
occupationsl category (categories) for each AFS. The category (ustegoriss) for
esch AFS were matched with the I-0O Matrix to determime which industries

.ptimarily inoclude the occupation. The category or industry with the highest
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occurrence of the occapation was selected to provide the civiliam wage for the
analysis, Vhea possible, the most specific industry wage was used for 'the
analysiz. The civilian wage was expressed ss a discounted (10 percent discount
rate) present value over a 4-year horizon, adjusted by the CPI at the tims of
the reenlistment/separstion decision. Thus, CWAGR was expressed in real (1967
base year) dollars,

Emsploymeat Rate, s.x..‘u.‘. Sexvice Iadustion nu. and TAFRS

RENP is a2 variable which was diffo:onthtod by the sex and approrimgte
a;o of the airman. The first term analysis used employment rates for
male/female age groups of 20 to 24 years of age. Second term and caresr .
used employment rates for male/female age groups of 25 to 34 years of age.
.REMP represeants the proportion of the male/female, 20~ to 24/25- to 34-year—old
civilian noninstitutionalized popmiation which is employed.

The Selective Service induction rate was based oa the sirman’s date
of entry, the date om which the airman signed an obligation to eanter the
military. Thus, the rate of Selective Service inéuction confronting the
sirman on his date of entry was the vaslue chosen to repressnt tha draft
prossure wvhich may or may not have influemced the airman’s decision to enter
the Air Force. RIND is the ratio of the mmmber of Selective Service inductees
to the 18~ to 21-year—old male population,

TAZUS is a cont‘inuus variable expressed in integer ysars., TAFNS was
recorded at the time of the airman’s reenlistment/separation docision.
TAFMS sccounts for the total lotin 'duty service of the airman, :
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IV. ENPIRICAL RESULTS

Section II contains the deveiopment of a testable =model of the
retention of enlisted personnel. The end result of this model develoiment was
equation (9)., Two modifications were necessary to estimate this oquation:
(a) TAFNS was inserted in equation (9) for all categories o2 enlistment,

and (b) the carxeer torm equation was estimated with and withont the demographic

factors (ACED, RACE, SEX, and AFQT). The reasons for these modifications are
discussed in the following paragraphs. '

The theoretical discussion in Section II assmmed that sll sirmen in a
specific lemgth-of-service group made roenlistment decisions at the same time.

. In fact, sirmen =making decisions within a given sategory of enlistment have

differing lengths of service. For a givean category of ealistment, the effect
of TAFMS might be expocted to be direct since it reflects pay, rank, and
retirement values. This hypothesis was true for second term and career but did
not hold IR the first term. First term airmen who reenlist temded to do so
prior to the expiration date of their term of service (ETS). Airmern who made a
decision near their ETS tended to separate, Not surprisingly then,
reenlistment becams inversely related to TAFNS for the first torn, given that
the airman served at least 36 months of service.

RNC includes changes in basic pay due to lomgevity, aud thus, the
estimated effect of RNC was biased downward  in the first term dus to the
tendency of reenlistments to occur at 3 to 4 years active duty, versus
separations which occur at 4 years or more, Including TAFNS in the estimation
equation removed the longevity bias of first term decision—making and resulted
in an unbiased estimate of the coefficient of RMC. In the second term and
csreer equations, the use of TAFMS minimized the bias inm the RMC coeffitcient

_due to the pull of retirement.

- The heterogeneity in the demographic factors (ACED, RACE, SEX, sand
AFQT) 1lessened as an airman progressed from first term to second term to
career, At the cqz"eet level, for example, the enlisted population was
dominated by high school graduates and males. Only a fow career AFSs had
sufficient numbers Gof females to permit any anmalysis. For several AFS:,
demographic factors at were important in determining first term and second
term reenlistment; e.j3.., A&D. AFQT, SEX, had been “iltered to s degree that
their inclusion in th
maximom likelihood estimator. REsseatially, as an experiemced group of airmen
progressed through successive terms of enlistment, the group became more
homogeneous with respect to such demographic factors as scadrmic education,
sex, and mental category. Since a variable must exhibit variation tc have any
statistical effect, ose variables that become more slike (across airmen) lose
their significance for the career level of the AFS, -

The first term rosults are summarized in Table 2. The table 1ndicatos
for each explanatory factor the nn-bot of AFSs inm "hi.ch the estimated
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‘Table 2., Fizst Term Swamary

Nuxber Number Number Number

Positive Significant® &° Negative Significant® &b
AcBD 15 1 0. 102 48 41.0
RACE . 116 113 96.§ 1 0 0.0
AFQT 11 2 1.7 106 58 49.6
DEPT 117 106  90.6 0. o 0.0
MARST ~ 1 0 0.0 116 101 86.3
SEX® 82 48 . 45.4 © 26 - 3 . 2.8
BONUS? 81 65 156 .5 1 1.2
RMC 114 83.  70.9 ' 3 0 0.0
TAFNS 0 .  0. 0.0 117 113 96.6
RIND 12 2 1.7 108 18 66.1
CWAGE 4 1 0.9 13 94 8.3

REMP 40 ' 15 12.8 77 ' 39 33.3

. Statistically u;niﬂcsnt at the 90 percent level of confidence

b "117 AFSs hkad snfflcitnt obutvations for analysis; potoont of 117 AFSs
which are sl;nilieant.

'€ Only 108 AFSs had sufficioit iu-bot of females for anslysis.

4 Only 86 AFSs had bonusrs (SEB).
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coefficiont effact was positive or negative and also indicates the number of
these sstimated coefficients that were statistically significant. The estimated
effects on reenlistment of the explanatory variables ACED, AFQT, MARST, TAFMS,
RIND, and CVWAGE were generally inverse while RACE, DEPT, SEX, BONUS, and RMC
were generally direct.

REMP was a notable exception to the goneral rule that the results fit
the a priori kypotheses. The estimated effect of REMP exhibited a significant
degree of instability. The expoected offect of REMP should be inverse since
better ociviiian employment opportunities should reduce the probability to
reonlist smong first termers, The estimated effect of REMP was inverse in 77

. AFSs3 however, the estimated effect was direct in 40 AFSs. This finding seems
to suggest that increased civilian employment opportunities actually incrense
roonlistments im certain AFSs, This unexpected variance from a priori
expectations was mitigated somewhat by the fact that only 12.8 percent of the
direct effects were significant, while 33.3 percent of the inverse effects were
statistically significant, Although the primary impect of REMP was as
oxpected, the relatively large deviation from the hypothesized norm does require
an explanation, The intervening impact of two factors, donnses and retraining,
are offered as explanations, The precise reason for these impacts and the
instability for REMP are discussed later in this paper. '

The predominantly inverse and statistically significant effect of

ACED and AFQT on the probability of reeanlistment indicated ths high opportunity

cost of remaining in the military for high school gradastes and above, and AFQT

mental categories I and II, The estimated effect of RACE on reenlistment in

first term was direct in over 99 percent of the AFSs and the estimated effect

of SEX was direct in over 75 percent of the AFSs with females. The propensity

" for reenlistment by females in the first term may be cansed by several factors,

such as insufficient job opportunities for females, relative to their military

career options, or enmhanced promotion opportunities for females in the military
as compared to the civilian sactor.

The effects of the family status variables, MARST and DEPT suggest
that those individuals with familv responsibilities are more likely 2o roenlist
as evidenced by the estimated inverse effect for MARST and direct effect for
DEPT. 1In over 99 percent of equations, the astimated effect of the family
status variables was consistent with this interpretation. This overwhelmingly -
consistent ostimated effect of the marital status and dependent variables is to
be expected. The military offers married couples with deperdents pecuniary and
pon-pecuniary advantages relative to the private/public sectors. For instance,
BAQ is higher for airmen with depeadents. In addition, base amenities such as
childcare and commigsary benefits inctease in value with incrc-scs in the
number of d.pondents.

The TAFMS variable strongly showed the expected inverse relatioaship
in the first term, where in each of the 117 AFSs, the probabilit~ of
rsenlistment was inversely related to TAFMS., As indicated above, this inverse
offect is the result of the fact that most airman who reenlist do so before the
48-month point. Thus, as reenlistments increase, the average TAFMS for first
term decision makers will decline. : ‘ '
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RFC and BONUS exhibited the expected direct reiatlonship to

reenlistment while CWAGE was predominantly inversely rslated (over 96 percent

of the AFSs). The impsct of RIND —as inverse (over 89 percent of the AFSs),
though only the early part of the iime period analyzed was affected. An
analysis of the relationship between the magnitudv of the RMC and BONUS effects
is discussed later.

As with the coefficient results just presented, elasticities for each
AFS equation are too cumbersome¢ to dis.uss individually; comsequently, for each
term, elasticity findings will be summarized and highlighted. (Results for two
sample AFSs are prosented in a later scction)., The olasticity of = variable,
the percantage change in the reenlistment rate for a one percant change in the
variabie, is useful for determining th: sensitivity of the reenlistment rate to
changes in the variable. Across the 117 first term AFSs, the elasticity of RNC
averaged 4.490 in the first term while ramging from s low of 0.888 for AFSC
511x0 to a high of 10.733 for AFSC 30:x1 (based on 83 positive, statistically
significant coefficient values for RMC). This 4.5 elasticity indicates that a
one percent imcrease in the RNC variable increases the probability of
reenlistment dy 4.5 percent., The variance of the elasticity of RMC across AFSs
was 3.697. CWAGE had a2 average elasticity of -6.20 with a variance of 10,97
(based on 94 negative, statistically significant coefficient valua:) indicating
that ¢ one percent incroase in CWAGE redrces the prohability of reenmlistment by
6.2 perceat. .

Second Term Results

In the second term, the demographic variables tended to play
statistically weaker roles in the eoxplanation of reenlistment, az well as
exhibiting some reversals from the direction of their predicted effects. Table
3 presents a summary ¢! the second term results., The demographic variables
having the largest pr portion of statistically significant coefficients were
ACED, RACE, and DEPT with a direct impact on reenlistwent aad AFQT, MARST, and
SEX with an inverse relationship. -The estimated effect for bath ACED and SEX
were reversed in sign from their first term estimated offects. BONJS, REC, 'and
CWAGE provided the same relstionships as theiz first term counterparts (direct,
direct, and inverse, respectively). RENP displayed slightly more instability

in the second term than in the first termn with over 16 percent of the AFSs

showing 'a direct and statistically significant relationship. The ostimated
ef foct of TAFMS completely reversed itself from an inverse £} ¢+ term offect to
8 direct and statistically significant effect in over 83 per. _.c of the second

term AFSs. For each oxplanatory varisble, the proportion .~ the AFSs with
statistically significant estimated effeots which agreed with a priori’

predictions of direuticnal impact declined frca the first t.rm results,

ACED was statistically significant ‘s aboat 16 persemt of the AFSs
and exhibited a positive relationship in each statistically significant
AFS. Non-high school graduates overcome their competitive disadvantage
in the private sector through military work experience and sdditional techanical
training and schooling, The roversal of the cign ou the SEX coefficient may bde

the result Of a change in job opportunities dus to the experience and training
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Table 3., Second Terx Swummary

Numbe. Number ' Number Number
Positive Significant® P Negative Significant® %P
ACED 27 6  16.2 10 0 0.0
RACE 36 30 81.1 1 0 0.0
AFQT ) 13 1 2.7 24 , 10 27.0
DEPT 36 23 62.2 1 0 0.0
© MARST 6 3 8.1 | 31 22 59.5
SEX® 1 0 0.0 9 7 70.0
BoNTSY 16 16 62.5 0 0 0.0
RNC . 33 21 56.8 4 0 0.0
TAFMS 35 | 31 83.8 2 0 0.0
OWAGE 6 1 2.7 31 20 54.1
. EMP .21 6 16.2 16 4 16.8

® Statistically significanf 1t the 90 perce'nt level of confidence,

b 37 AFSs with sufficient obsér'vatiom for ‘mnlysis;-p:ceat of 37 AFSs
which are significant,

'€ Only 10 AFSs had sufficient numbers of femsles for analysis.

d’Only 16 AFSs had bonuses (SRB).
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in the military or to the additional family éraa:uos because of s larger

proportion of fsaales with marital intentions, spouses, and/or children. The

estimated effect of TAPMNS was positive in the second term, imndicating the

importance of longevity in the decision to reenlist/separate.

In the second term, the average elasticity of RMC was 1.483 with a
variance of 0.799 (based on 21 positive, statistically significant coefficient
values). The RMC elasticity varied from a low of 0.319 for AFSC 645x0 to
high of 4.644 for AFSC 305x4. The average elasticity for CWAGE was -1.70 with
a variance of 1,38 (based cn 20 negative, statistically significant cosfficient

" values). Both the slasticity of RMC and CWAGE in the second term were marisuly

smaller than im the first term indicating s decreased sensitivity of
reenlistments to the wage variadbles.

Careoor Rosults

In the career term, as indicated by Tables 4 aad 5, thy proportion of ‘

AFSs in whick each of the demographic variahles wore statistically significant
doclined from the 33comd term prcportion. The direction of effect for the
demographic variadbles in the cazesr term squations (reported in Table 4)
coincided with those estimated for tke second term. BONUS, RMC, and TAFNS
exhibited the highest proportion of statisticslly significaat rolationships and
all were direct. The proportion of statistically significant CWAGE effects
vith sn estimated inverse relationship was compcrable to the second term
proportion, approximately 53 perceat (Table 4). ACED, RACE, AFQT, sad SEX were

.then excluded im the estimated equatioms dme to the homogeneity displayed dy

careor airmea for t:iese characteristics. VWith these four demographic variables
removed, the estimutioa technique comverged to a solutioa for five additionmal
AFSs, Table S preserte the results of these 39 abdreviated egmations. The

proportion of the .sl:usted effects that were statistiocally s!gaificamt in

Table 5, as compared to Table 4 results, decreased for DEPT, MARST, REMP and

RMC; increased for 148 and CVAGE sad remaised comstant for BONUS, In the

full equation, the TAFWY effsct was direct ia 100 perceat of the AFSs and
statistically sigmificant in over 97 perceat of the AFSs (33 of 34). The
impact on reealistment of the opportunity tc¢ retire at 20 years length of
service was s predomisant factor ia the oareer term, as reflected by the
importance of TAPMS asc the high reemlistment rates. '

Ino carner term exhidbited the lowest average elastiocity f'or RNC

(full model), 0.728, with a variasce of 0.011, iadicatiag a lower level of

dispersion amomg ‘the career fields (based oa 29 poutlvo. statistically

~sigaificant coefficient values). AFSC 291x0 had the smallest elasticity,

0.069, with AFSC 306x0 providiag the highest, 0.467. The low elasticities
for RNC in the career term cam be sttributed to the reductiosm ia the importance
of RMC versss roetirement. The mean value for the revalistment rate averaged 94
percent over the 29 AFSs with positive and statistically :igaificant
relationships for RMC (varisnce for the reeamlistmeat rate was 3.18), ranging
from a low of 90 perceat to a high of 97 percest. Few Jsareer-ters peoplse
separate from the force prior to 20 years of sexvice. Thus, the impact of RNC,
thosgh importemt, wes mot large. Bonuses aze samcll ia the career term and ars
used infrequently among the AFSs, but whea present, the BONUS variable was
statistically sigaificant in five of the sevea AFSs (Tables 4 and §).
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Table 4. Carser Swmmary: Full Eguation

Number Number Number Number

Positive Sigaificant® P Negative ~Sigmificent® P

ACED 22 s 147 12 0 0.0
RACE . 32 16 41 2 0 0.0
" AFQT 11 ) 0.0 25 5 14.7
DEPT 24 6 11 10 0o 0.0
MARST 8 | 2.9 26 8 23.5
SEX® -3 ] 0.0 8 3 27.3
BoNusd « 5 71.4 .1 0 0.0
RC 34 29  85.3 | 0 0 0.0
TAPNS . 34 . 33 97.1 o 0 0.0
CWAGE s 0 0.0 29 18 . 52.9
RENP 1 0 0.0 16 3 8.3

s Stat!:tic:lly sigaficant at the 90 porcont level of confidence.

b 34 AFSs used to amalyze full equationa ln rnroot: Jerceat ot 34 AFS:
which are uiglliocnt.

° ouly 11 AFSs had s-ffie!oit ammber of females for ssmalysis.

4 Oaly 7 AFSs had bozuses (SEB).
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Table 5. Career Summary: Abbreviated Bquatioa

Number Number : : Number Number

Positive Significant® P Negative Significant® 8%

DEPT TS 5 12.8 13 1 2.6
MARST s 1 2.6 . 8 20.5
BONUS® 7 5 71.4 o 0 0.0
RNC o 39 32 2.1 0 o 0.0

' TAFNS , 30 39 100.0 0 0 0.0
 OWAGE : 2 0 0.0 37 22 56.4

REMP 22 S | 2.6 17 3 7.7

® Statistically significsat at the 90 perceat level of coafidesmce.
Y 39 AFSs had sufficieat obsotv.tiots for nnalyslsz percent of 39 AFSs
which are si;niticnnt.

€ Only 7 AFSs had boauses (SEB).
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Sample AFS Results

One aspec’ of the empirical results which reqrires more formalized
exsmination is the differemce in the elasticities of explanatory variables
scross AFSs and across categories of enlistmeat., While it is not practical to
presont results for all the individual Air Force specialities, Tables & and
7 display anm example of first term findings for AFSCs 272x0 and 305>.4. These
represent, respectively, Air Traffic Comtrol Operators and Electronics,
Computers, and Switching Systems Specialists and illustrate the differences
that exist among the various specialities. The elasticity of REMP for 27220 is
-13.706 while only -5.450 for 305x4, Other variables with considerable
differences in elasticities were TAFNS, ¥iC, BONUS, DEPT, and MARST. The
t values for the coefficients of the two career fields are statistically
significant at the 90 percent level of confidemce, with the exception of RIND.

for 305z4.

Two variables, RMC aand BONUS, are of particular interest to policy
makers. As previously stated, elasticities of both of these variables differed
consideradbly across AFSs indicating that people im differemt AFSs reacted
differently to pay and bonus changes. Tables ¢ and 9 give further evidence of’
those differences. First term BUNUS elasticity exhibited a standard deviation
across AFSs of 50 percent the size of its average versus over 60 percent in the
second term. RMNC reflected a similar pattern, though the standard deviations
as a perceat of the average tended to de smaller, approximately 42 perceant for
the first term aad 39 percemt for the second term.

BEmpirisal Results Requiriag Further Study

An unexpected aspect of the empirical results was the difference
between the effects of reenlistment bonus (BONUS) and regulsar military
compensation (RMC). Since both represent pay, their elasticities might
be expected to be the same. Tables 8 and 9 which provide sowe statistics from
the first and second term analysis indicate, however, that the average ratio of
the elasticity of RMC to the elasticity of BONUS across AFSs 1is 15.3 in the
first term and 21.3 inltlo second term, instead of the expected 1.0.

Elasticities are used to compsare the differeat effects of several
iadependent variables oa the dependent variable. For purposes of assesising the
value of dollars inm BONUS or RMC, the elasticities are mot nseful unless the
mean values of the variables are comparable. Usfortumately, the mecan values
for RMC and BONUS asre so radiscally differeat, 1.07 sad 0.36 for BONUS (first
term and second term, respectively) versus 18.52 amd 20.68 for RMC, that the
differences im the elasticities reflect the differeaces in the mean values more
than dii'feremces in the effects of a dollar incresse oa reenlistment. Because'
of the disparity ia the mean valuss, the margimal effects of RNC versus BONUS
will be a better indicator of the relative merits of bdonus pay versas regular
military compensetion ia affecting reenlistments. Ia faot, for the first term,
the average ratio of the marginal effect of RNC to that of BONUS ecruss the 40
statistically sigaificant AFSs of Table 8 was 0.84, although, im thy second
term, the average ratio acrcoss the 7 statistically significant AFSs o/ Table 9
did decresse to 0.27., :
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Table 6. First Term: AFSC 27220

Variable . : Sample | t ‘

. Name ‘Blasticity® Mega Statistics
ACED -0.398 0.939 -6.140
RACE 0.072 0.139 . 10.600
AFRQT -0.144 0.562 -1.721
DEPT 0.083 : 0.238 ~ 8.017
MARST -0.152 . 0.447 ~7.427
SEX 014  0.082 C asm
BONUS 0.268 2.877 4,206 .
mC 1.961 18.636  4.700
TAFNS : -0.851 4.000 ~10.306
RIND . -0.036 0.044 - -3.231
CWAGE . -sa01 25.271 -5.616
o . -13.706 0,982 -7.417
Neater of Observatioas | = | 4916 |
Reonlistment Rate _ e 47 Perceat (2346)

Perceat Smccessful Prqdiction - = &7 Percent (3337)

® Elasticities: perceatage chamge ia zoonlhtnont rate for ome perceat change
in the variable. : : v .
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Table 7. Pirst Torm: AFSC 305x4

Variable Sample - t
Name Blesticity® Mean Statistics
rSTANT 4.956 ' 1.000 2.824
'ACED . -0.320 10.932 -2.929
RACE  0.045 | | 0.072 5.404
ARQT -0.186 0.831 -2.766
DEPT 0.036 0.260 1.788
MARST ‘ -0.218 ‘ 0.436 , " -s.098
SEX 0.014 . 0.066 1.748
BONUS. 0.357 1.460 §.800
RMC 4.228 18.595 4.448
TAFWMS -0.402 3.984 -2.288
DD -0.011 . 0.048 ~0.455
CWAGE  -3.588 13.854 . -2.821
RENP -5.450 0.386 -3.412
Number of QObservations = . 2561
Reenlistment Rate « 33 Percent (853) .
Perceat Successtul Prediction &' 72 Percent (1864)

® Blasticities: percentage change in reenlistment rate for ome percent change
in the variadle, ' ' : :

- 24




Table 8. Summary Statistics for EOMUS aad RNC: First Torm®

, Standard
Variable Megn : Deziaggqg

Elasticities:? |

BONUS g 0.3374 - 0.1702

RMC . 4.3459 . 1.8318

Ratio (RMC/BONUS) 15.2785 9.1868

Mar inal Effects: ' ' -
_BONUS 0.1141 ~ 0.0576

RNC 0.0739 0.0301

Ratio (RMC/BONUS) 0.8373 0.5275

Mean Valnos:d

BONUS 1.0761 0.5151

RNC . 18.5247 0.1404

Ratio (RMC/BONUS) 20.4669 8.0373

® Al1l summary statistics are bnsod 03 40 AFSs, where both BONUS ;nd RNC
wero statistically significant (90 percent level of confidence).

b Elasticities: porconta;o change in roollist-oat rate for one potccnt
change in the variable.

¢ Marginal Effect: umit chaa;o in the reemlistment rate tot a unmit
change in the variable.

d Mean Values: sa-plo mesn of tho variable across all obsotvctions in .
the AFS. .
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Table 9. Swmmary Statistics for BONUS asd ENC: Second Tern®

Standard

Yazisblp Mean Deviation

Elssticitie _:b

30108 6.0799 0.0508

RN 1.2201 0.4792

Rstio (RMC/BONUS) 21.8139 16.6438

Mirginal Effects:©

FONUS 0.1780 0.0651

RNC 0.0407 0.0157

Ratio (RMC/BONUS) 0.2718 1 0.1571

Mean !qug:d

BONUS 0.3604 0.3160

RUC 20.6771 0.1996

Ratio (RMC/BONUS) 82.2042

35.4921

SRS

* A1 summary statistics are based on 7 AFSs, where both BONUS and RNC
were statistiocally significant (90 percent level of confidence).

® Blasticities: poroonfa;o change in reenlistment rate for ome percent X
‘change ian the variable. . : '

o Marginal Effect: umit ohazge in the rut'll.ht-ontluto' for' a oait
change in the variable. ‘ . : .

o 4 Nean Values: ssmple. mesn of the varisble scross all observations ia |
the AFS, ‘ ' :
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The difference between the effects of RMC and BONUS could be due to
many causes, including using a personal discount rate (10 percent) which
overstates the perceived value to the airman of bonuses which were normally
received as lump sums as opposed to RNC which was received over the life of
the enlistment term. A 3econd reason could be the oxistence of additional
factors that are not included in the model (e.g., other demographic factors,
assignment location, job satisfactiom). These results, although partially
explained, provide a fertile area for additional research. .

Another unexpected empirical result which was briefly introduced in
the earlier section on first term results is the relationship between RENP
and reenlistment, The reenlistment rate would be expected to go down when
employment is up due to the availability of civilian jobss conversely, it
would be expected to go up when employment is down. However, the zelaticnship
is confounded by the effect of bonuses and retraining. The Air Force may use
bonuses to mitigate the draw, of civiiian employment. Also, personnel may
retrain into a high employment career field hoping for future bonuses and
enhanced post-military earmings. Several linear regressions of RENP and
percentage of airmen retraining into an AFS on BONUS were run, and these
confirmed the expected strong relationship between BONUS and RENP, as well as
betwoen REMP and the measure of retraining. Airmen facing reenlistment may not
be viewing the current employment rate but rather may bde considering a
projected RENP at the time ' of separation, since sirmen genmerally canmnot

separate prior to the expiration of their term of enlistmont; they may only

extend or reenlist. Investigation of the exact nature of thess
intorrelationships is beyond the scope of this study.

Goodness of Fit

Some additional insight into the robustness of the economic results
. can bo obtained by analyzing the accuracy of the econometric model., As
shown in Table 10, the model estimated retention rates across the 117 first:
tarm AFSs within 1.28 percentage points of the actual mean values. Sacond
term results across 37 AFSs were within 0.81 percentage points. Career term
estimates for both the full and abbreviated equations averaged about 3 to 4
percentage points greater than the actual mean rates. This difference may
be explained by nmoting the lack of variation in career reenlistment and the
fact that actual reenlistment rates for the career term were above 90 perceat
(Amemiya, 1981). Both these factors tended to cause the estimation equations
to predict very close to 100 perceant career reenlistment and thus the ‘mean
values across the AFS. were larger than the actual rates.

'rwo additional statistics orton used to evaluate an sstimated dinary
choice model are & chi-square statistic resulting from the analysis of a
contingency table and the likelihood ratio (Theil, 1971). The chi-square
statistic is used to test the null hypothesis that the model does no better
than a baseline prediction of sctual reenlistment decisions versus am alternate
hypothesis that the two models are different. (See the Appendix for a sample
calculation.) All estimation ‘equations or models were different from the
baseline model at a 90 percent level of confidence. The mean and standard
deviation of the chi—squn values for each tor- of onlhtlont are presented 1:
Table 10. :
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Table 10. Accuracy of Ecomometric Nodel

(0.82) (72.

Predicted
Retention Retention Chi-Square Likelihood
Rates Ratos Statistics Ratio
First Term® 36.17° 34.89 382.15 430,72b
: (9.26)f (10.99) (454.31) (521.55)
Second Tere’ 73.70 72.89 248.90 183.37%
(5.32) (1.28) (313.41) (228.00)
Carser Term 95,34 98.27 90.06 - 164.04%
(¥ull Model)® (1.39) (0.78) (75.66) (160.34)
(Abbreviated
Mode1) 4 , 95.22 98.15 32.45 142.82J
. (1.44) 78) (142.25)

Based on 117 AFSs

Based on 37 AFSs

" .Based on 34 AFSs

Yased on 39 AFSs

loaﬁ Value

Standard Deviation
Chi-square critical value
Chi-square critical valus
Chi~square cr :ltical value

' Chi-square critical vatﬁ.

at thc'9olporcont level
at the 90 percent level
at the 90 percent level

at the 90 percent level
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of significance is 2.71
of significance is 18.55
of significance is 17.28

6! si;nificanci is 12.02




The likelihood ratio also is chi-square distributed and indicates how
well the estimated probit equation fits the data. The likelihood ratio was
s¢: “istically significant at the 90 percent level for all estimating equations
for all three categories of enlistment.
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V. SUMNARY OF CONCLUSIONS AND RECOMMENCATYONS

The empirical results support several qualitative and quantitative
conclusions and raise some new questions that are beyond the scope of this
paper. The research effort performed produced a set of empirical results
concorning reonlistment decisions smong first term, second term, and career
(with less than 20 years active duty) airmen.. In gemersl, the qualitative
results producad few surprises, with three possible oxceptions: a) females were
more likely than males to reemlist in the first term amnd less likely to
reonlist in the second term amd career, H») the TAFNS varizbie was inversely
~related to the probability of reenlistment in ths first term because of an
operational peciuarity of first term rzenlistments, and c) the estimated
employment relationship was not consistently negative; possibly due to the
ef focts of reenlistment beaus and retraining programs.

In general, the signs of the estimated effects of the explanmatory
variables matched the a priori hypotheses of Section II. The robustness of
the estimated equations is indicated by the consisteat significance of the
estimated coefficients through first term, second term, and career. This is
especially true for reenlistment bonus, military compemsation, TAFMS, and
civilian wages, where most of the relationships were statistically significant
with the expected sign. The demographic factors fared well, but varied in
importance across categories of enlistment., Race was the most consistent
statistically significant demograplhic factor through sil thrse categories of
onlistments, with dependents and marital status following closely.

The quantitative results indicate that there are differonces botween
AFSs and experience groups. Though not directly tested, it was observed that

the effects on reenlistment of military a-d civilian coapensstion differ:

substantially across AFSs and across categories of enlistment.

These findings suggest two operational uses. By employing a marginal
analysis approack, it was noted that the impact of bonuses or reonlistment
across AFSs and categories of enlistment wos greater than that of RNC.
This result implies that bonuses, not across—the-board pay raises, should be
used to achiove reenlistment im critical AFSs. The second operational
implication is that targeting of bonuses to specific AFSs at the three decision
points is an effective use of limited ﬂunchl resources to improve the
experience level of tho force.

Several avenues for future touitch are suggested from tha‘:ulytieal
results: ' . .

1, Investigate the rolatibmhips between 'o-hloynat and retraining,
ss well as omployment and reonlistment bonus for each category of eanlistment,

2. Rolato reenlist-ont to retention. which includes the
ineligible—~to~reenlist population. . '

3. Relate reonlistment to length~of~service continuation rates,
e.3., the proportion of each leagth~of-service group which advances to the
next length-of-service group, ,
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4. Investigste other factors which may affect retention:
denographic. duty-related, ard. locat‘on-oriented.

5. Determine the qualitative and quantitutive differences caused by
 aggregating five-digit AFSs to the three-digit ievel. or higher, especially
with respect tc the reerlistment bonus,

ot 6. Formally test for the diffsrences in variable effects scross AFSs
and across categories of enlistmenz.

7. Examizz the diffarenco tetween the effsct of regular -1lif:qv
compensation zzad reenlistlent bonuses.

These recommendations are vieved as the most significant questions to be
addressed in subsequont study.
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APPEDIX: Exawple NModsls for Chi-Squars Statistie

One method for evaluating the effectivesess of an equation or model
predicting retextion decisioms is to compare the model with a baseline that
assumes the actual retention rate can be predicted but szisc assumes that an
individual’s docision is independent of the baseline model’s prediction. A
chi~square statistic is used to test the null hypothesis that the model does
no better than the baseline versus an alternste hypothesis that the two
models are different. :

For example, consider the data in Table A-1. The reenlistment
equation (model) correctly predicts 520 of 700 reemlistment decisions and
220 of 300 separation decisions for an overall 74 perceant accuracy. For the
baseline model, a 70 percent reemlistment rate is used but predictions are
assumed to be independent of actual dociclons. Table A-2 gives the results
of the baseline model. - -

Table A-1. Retentiom Equatios Exsmple Resslts

Predicted Docisions

Reenlist Separcate
Actual Reenlist 520 180 700
Decisions Sepazate 80 220 300
600 400

Table A-2. Baseline Nodel Results

Predicted Decisions

Reenlist Separate
Actusl Reemlist | 4% — 210 . 700
Decisions Separate 210 ‘ 90 300

700 1300

The baseline model correctly predicts 490 of 700 reemlistment decisions and
90 of 300 separstiom decicions for a 58 perceat accuracy. . The ohi-aquare
statistic for this example is 274.4 compared with s oritical value of 2.7 for a
= .10 and onme degree of freedom. The aull hypothesis is rejected thus leading
to the voncimsion that the reteation equatiuu’s prediction is different from

" the baseline or "chamce” model., Aa examination of the individual ceils

leads to the further ocomclmusion that the retextion model performs bdetter
than the baselime since it predicts more actual reenlist/separate decisions

. than does the bdaselime model. Table A-3 furthez illustrates the acosrscy of
. the predictioan equations developed ia the report by giving the meaa and

standard deviatioa of the perceantage of saccessful’ predictions for each term
together with the mean sad standard deviatioan of the successful bdaseline
predictions for each term, : o ‘ '
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Tabdle A-3. Predictioan of Retention Decisioms

Pezcentage of

Pexcentage of _ Successful
Successful , Predictions for
Predictjons Bageline
First Torn® 72.98° , 55.24
: (3.411f (3.73)
Secoad Term® : o m.31 59.88
(7.97) (6.11)
Careor Torm 94.64 91.15
(Full Model)°® (1.39) . (2.53)
(Abbrevisted - 94.74 91.01
Node1)d (1.37). (2.61)
% Based om 117 AFSs
b’Blt.d on 37 AFSs
€ Based on 34 AFSs
d Based on 39 AFSs
® Mean Value
f Standard Deviatioa
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