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SUPPI V R\I’ F AN1) E Q L l L :~ R f l M  IN VI -Nl ’O R V OF AIR FORCI t N t  IS I I I )  PE RSONN E l
.-~ SIMt t I \NFOL S MOt )L - I 0t~ 1 111- ACt I-SSION ~~~ Rt : fl:N tlON MAR ~~I1S

IN ’ORI ’OR.•\ I ’ING IORt ’t I I \ ’ t - L  (‘ONSI ’RAIN IS

I. ~N I R O L ) ( s i K i N  5~~L) S( MNA R~

Reseamch cenlenng on t’stimna t mug the  suppI~ o I emi ti s t ees to the mnth u ,~ began assuming mncmea snig
unp om tauce as early as a decade pim o m to the el immu n a t io n ot th e di at t  , Amitid the cu ir ent sug~~stions th at a
r eturn to ~imne fom mu of di at t muss he nect’s~,als . this Iest’.iI ch once .u~, imii takes on an im p or t an t  mole . the
problem is hasicalls O u t ’ of i amsmg th e nect’s54m S mila npo u em tom th e nmili t ar ~ at a ,tm u ect cost that the
American public us willing to b e _ mm It is s%ell kum o ss ml th.u t the tlm, i t t  medu ces the dir ect cost nt maiti ng the
required m anpower hs- t omemmi g those et ’mi sc umpted to ~~ .im m mmmdmmcc t  I.i ~ Ihe tlma ft .tlso m5mst ’s oth em Issues
the most umnp ort . in t  ~ t whic h is how to ~kcide s~ ho is tlm ~i I t ~~I

Assunung th at the all vol unt eet t om¼e ~V I i’ . ~ con Imu~’ it is mip em ~umvt - t hat a coin ~~~~
understanding of the mn thi am s mmianpo we m mn,n ket be tlevi ’lopt’d. the Past w o m k on this suh;ec t has
concent i ated on the cam-eer choice prohkmu I l ia t  is . rote ntm.ii  emtli st ee ’. 11.151’ been viewed as m aking theim
decisions based on a comparison ol the pr esent aloes of este em e .unmngs in the mni l i t ams  vi’ISUs euvili,u m l i t e  .~
Give,i tastes for the m ilitary it is am gued th a t  an in t h s - %dual opts tom a mmi i i i  t . t m c,i m cem when the pm i’sent vahie
of military earnin ~ re lativ e to the pres ent .it tie of ~iv tit an e.u ii tugs is I_ i mge m th . imm \omut ’ t i lt ic.it s _ m I nt ’. this
critical sam e depeiids on the individual ’s taste s ttu time nulit ;mrs -

rhis tr a d itmnimal theory result s in pr edict mon statt ’ imiem ns ss litch ,‘ami .mmt , l  im:tse been test ed - In these
tests , the rate of enlisimueuit has been related to re lative wages . the quslm ti ed mumIi t ~ m s .ts amIab le (,i popuL itmon
estimate), unentp l o~-m n en t .  and recruiting effo rt .  the ur ’sul t s obtained t m o m u  the  t’t t o m  i h a se been mni ~t’d but
on the whole , at leas t fr omi~ outward appearance , satist actois t tu the pt’m mod b e fom e the end ol the di .i t t  - hi

highly cited Lxsst AVE study, Cooper found wh at seen~ to he mea son able mest i t t s  u simig sen mi-a nn ua l  data
rhis present studs’ considers the imaket for Air Fome e enl isted pers onnel. l lm ~ appm oa~’h tak en . tht ii igh

well grownled on econom ic princ iples, departs suhstantiaI I~ tromu t u e  e~ ist umg l i t ema t um e on muil i t ams
m anpower supply. this existing literature has attempte d to estimate the mt ’lation ht’tweemi suppls .mnd mis
determinants prune considerat ion has been given to the effect nt wages and unemu plo s t o e mmi on the suppi~
of enlistments through atte m pts to est ima t e supply elast ic ities , the pmoble n is sstt l i  t h is h i em a tu me  ate
manifest to a care ful reader ; wage supp ly elasticities , as es t ima t ed , ohes no ordemls pnncip les lime d ied of
the m ilitary w age on enlist m ents is as ottcmi negative as positive: it exhib its no st .mbrlmt ~ os’em tr ue , pUce ,
service or manpower poo1, ;umd is extremel y sensitive to the to u m of the chosen e s t m m n a t i m m g  equam ton . It is
literall y possible, through j udicious selection oh’ the study cited , to find a muagmmmtud e ,rnd dmmeetmo n to
support an~ point of view.

Umi s unsat isfactors state is due to a well-kn own problem the mden tit l ea t io n pmobknm . 1 \ustm n g
studies have t’amled to account for the fact that observed enlistments are .iotnt ls determ ined l~s denma n d .in~i
suppls considerations and therefore have failed to identify the suppi y curve. What h as been es t mt i i ,it , ’,i is .imI
impro perly spectiletl reduced foru m equation which represents the equilibrium of di’ummaim1i ,ind supt’ls - While
~~mne authors have realized they have an identit leation problem in their studies, it tma~ n ev em bet’n cleat hoss
to specift the deman d and supply sides of the mili ta ry rimanpowet mila m ket in ordt ’m to mr ’s,~lm t ’ (hi’ puo b l e mmu

~~ e~t eIkni ~~~~~ t ’l I t ,hcr (1~ h~ ) 
~~~~ .~ It*.~I~~II ~ t ittit view.
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Another importan t problem with the previ~ us work results from the treat  mmme nt oh the militar y en l i st mne m mi
decision as a decision concerning career choice In fact , only a sums!! ~x ’rc en age of ermhi stees ev er m ake time
m ilitary a career or ever intend to do so, a t~ct well known to Air Force recruiters who enmp lmasite the
civilian value of Air Force training in their recruiting programs.

This study att em mm pts to advance the analys is of these issues through formula tion oh’ a new mimodel that
links force level require m ents . i~ rso mstmeI inventor ies and the retention and ace essi omm m arkets in a
simuult ai ieous s\ sit’mu. In addition, a new model of the enlistm ent decision wh ich treats the duration oi

service as part oh ’ the enlistment decision process has been developed.

This report comms msts of six sections. Section 1 contaIns an introduction and a su m m t m m ma ry of the project
In Section II the theors of the enlistment decision is develope d 1m m Section III  the results of Section II are
used to develop a general muodel of the equilibrium militar y force. In Section IV , the theoretical structure
(developed in Section II and lll’i is related to the Air Force manpower experience . In Section V . the
empirical evidence relating to previous work on the suppl y oi’ enlistees is presented. Section VI contains time
tran sition front theors to emiipm nc :il work and rep orts the empirical work.

Summ~’v
I - The’ .41, 1 t ree enlistment ,It ’eisit ’n . The tr aditional career choice theoretic appr oach to the Air

Force enlistmuent decision fails to . . . munt for the fact that the mean lengt h of service is front 4.5 to 5.2
years. That is. the mean oh the ti nme fro m enli stment to separation from the Air Force , for whateve r reason ,
has ran ged from 4 5  to 5.2 sears for time 1969 to 1976 period . Thus, the median enlistec treats the Air
Force not as a caree r hut .is .m signifIc ant work experience in a working life cycle. A model of indi vidual
ch oice is formalmied in this report which yields the optimal distribution of total working life between
militar y and civil ian aIt~ntatives , In this approach the typical individual has a planned working life that
encompasses both u m il i tar y  and civilian employment.

The theory has two importan t properties in explain ing observed enii stmermt behavior. First, it mima k e s
the enlistment decision more than just a matter of companng the present values of alternative career
earnings. In fact, given that an individual has a positive desired level of mil itary service his enlistment
decision depends on the relation betwee n his desired length of stay and t i me m inimum enlistmen t period .
Any individual with a desired length oh’ umilitam y service greater ti tan time mm m in imu u mu will supply hi~ services
l’hose individuals with desired lengths of military service less than the n ri m m i mnum enlist mmlen t immus t make aim
all or nothiimg decision between no mm m i l it ar y service or the minimum enlistment period .

The second inmp ort an t property of the theory is its ability to explain the meamm length of mili t a m )
service. This aspect of the theory is impo rt ant because of the crucial role played by the mean service time in
the deter miminat ion of the demand for enlistees. In fact , it is shown that the mean length of service is
positively related to the military wage and negatively related to civilian wages and the prob ability of ’ finding
civilian employment. Time greater the mnean len gth of service , the smaller time h ow of mm ew enlistments
require d ho mmmai nt a in any given force level.

2 The .4ir h ’re ’c munJ s) we’r ~nar1~e ’t. the Air Force mammpower inventory is j ointl~ determined itt
IWO markets the accession m arket amid time retention market. A stuclma stie i roeess model is develope d
whicim characterizes each of the mmm ar kets .  Viewing the allowable force as the number of servers in the
j rocess allows the mean lengtlm of service to be treated as the inve rse of’ rite service ratC i c , one over the
mmmcm length of service is the expected number of tim mi es a particular position turns over im m a mmy given year
For the Air Force each position turns over approximately 0.2 tiiues per year immmp lyi ng a hive year expected
length of service.

The mean leng th of service , as pointed out above, is determined by mmmil ita r y and cisil i amm w ages. l’he
allowable force level . on the other h:umd , is mimandated by Congress. Tlmese two factors tog ether de t ernmine
the Ai~ i:s rce demm iand fot enlistees. Ilmat is , the total r mtr r tmbe r tmf lXtS (tiOrmS tunic s the nunmbc r of times per
y ear each pe m si t mon m turns  over yields time mmumm mbe r of mmew emml iste es that lutist he found it ’ the force level is to
he mm ma int smncd .

6



On the supph sade~ i .e. . the accession nm ar k et , the rate at winch new potem iti al eumliste es ,rm n s e is also a
function of military and civilian wages . Since losses fmommm the exts tium g tom~’e do mmol occur at a comm stan t rate .
hut rather are randomly dmstnbut ed aro ummd a fixed mmmcm, the den mammd for repla cem im ent s is also i .mmidomim In .m
sm mmm mla r fashion potenti al emilistees do not ar rive in a constaiit stm eam . hut sucim a m mi sa l s  are also r and tmi m m .

As a resul t of mi sts un cert amn t~ on hotim sides of time imarket , not all Im ote m iti al etmlistees will he able to
eimt cr the Air Force at the particular tune of th e i m chixising. Iii addition, time Air Force mi ma s not flm md
cnlmstees alway s wait ing to till sacium t slots. The imupli cat itmi m hollow s that the act usi fort e level is m mo t .1
constant. Also, some p ot emmti al e mm li s m ee s air’ lost because t I m e s c am m u mot e imtem time .‘~tm Force .it their lutist
pmele rred flume . r e. , Ilk’s balk hs me t u s im mg to wai t for inducti on .

These ideas have been uti lized to derive’ ti me’ t’qui i ibnum level of access i ons. l ’hm s eq imil ib ri um mi level of
accessions ms not a supply curv e ot emmlist ees . hut  is rat imer ai m equat io mm descr ihimig time equ ihhnu imm of suppl y
am i d denmand. In etTet’t the Air i’ t t mc t ’ trad e ofh ’ he tw eem m wages. expt ’e’tetl teirce level and qualit y can he
developed Im im po rt ant ls  , time Air l o r ce  can ch oose oni~t 15% o 01 mi i t ’se t lmr e e im i m p o m ta u t s’armah les and time
m im a r ke m determines the third. The Air Fome e ca nt t Ix wages amid expected force lesel and t lm en accept time
result ing qual mt ~ of personnel. 0mm time either im an d m i me Air I om c e c.in lix sm ages amid quah mt ~ .me! accept t Ime
resulting expected force level.

3. The’ t ?reorm ’ wtd actual h r  I ’t ’ree mwm(u m% ’c’r e vpe’ric’~meY. A great m a!my studies hav e’ esti mim ated time
elast icity of supply of ermhste es in order to estimat e time costs of opematmnmg ai m all mol rmnte ’e’r force. All of
these studies lmavr ’ failed to rectigm mi:e time joi mm t det enm mim ma tio n it time d emmm a r m d for amid suppl y ot enlistees 1mm
(act , once account is taken of this j o int dett ’r imm i natiom m it is apparent ih~i previous e’ s m mimi at e’d eq uam i om is an ’
actual ly e qu am mo mms dep ic t irm g time equilibr ium oh’ suppl y and de’i~..iim d fom ~ t’~ . Aeco r di m I~ time estimuat es of
srmppl ~ c’tkct s ant ’ not dmrectl ~ att rmht z tahie t o supply at all

What is done hen’ is to derive time expected sigas of time coe f fmc iemm ts of time t’q rui l ib n immn equ a t mo rm s i o n
exammm p lt’. ceinmsider the effect ot amm imscrease in time m m m i f itars sva t’ omi ti me leve l of enlistm ent s F mr sm . ‘c i  a
change Incte ,~es time mime ,um Iemmg tlm oh’ stay 1mm the nmi l it arv thereb y red u cimmg time demmm antl I t t  enlist e~’c Second ,
the ch an ge also increases tIm e’ rate at which potent ial r’mmi m sir ’c’s arrive. Thrrs . the .-~ir Force can mmi .sInlai ,m its
preslous t iuce level witim a smi ma l ier nummm be r oh enh iste es or c. tm m im as e a large r force level ss i t im t ime saute or a
greater ksel of en iusimm m enits .

;~ I ‘te ix ’mmd imm g on time ch am mg e ti m t ime fom cc It’s- el . t i m e ime t mmmi pact o ciman ges in t lme m i m u t  ar svage om m
enlis t mmmcmi t s c .m mi ~~~‘ positive om mm e g.i t ms e As it hma pp em ss . t t m ~ rt’riod cos ci ccl ‘rm s t ime r mi.u l o rm I of i’ .ism st ud ies
ss .r’. otm~’ ti m ~ hu ch th is mmcm effect se .is lx~~m m r s  e lime AV I period see m m m s tt . he a j~’riexI m m  es im ic im the m m e t effe ct
of milit ary wage cimitngc s om m nmes ~ cubs ’ m e rits is r me g afmre ’

4. S~ ‘pi ne cm ’ ““ c u t s on i’asr c ”j ’rnea l mu ‘r ~c Somue detailed comm ipam -isons he tw ccm m the the ory
developed rm m timi s report anti time enmp inca l work done by Fisher (I%O’h ,i mmd Gri ss mm men .~~mmme s . Armm m s , ( luek.
lmimpemial . K , ei e mmi . Moore. Sica. and Si~ mm m a,ms.k i I IQ ’4 ’i was p erto rmmm ed as a prelummimmar test of the use’t’uh mm e s ,s
of the approach. Fish er used data from I’~5’ to t QtiS , a period for svlmi clm th is tlmeorv svould suggest a
mmegati s’e e t tec m omi ac ce sss m omms fo, isis wage van maNe (civ ili amm w age divide’d by m m mil mtar  wagel . Fis imer ’s
equation was re~ru mm lot time 1Q69 1976 period, As suspected . (or this la t ter period , tim e’ effec t of Fishier ’s
wage’ vari ab le’ on .iccessmoims was signitl cammt ly positive immmplyi ng that decreases iii Air Force wages increase
supply -

flme mmmo slel tics elope d in tin s repo rt ca mm .‘xph ai timis reversal iii Fisher ’s results c on c er - mmimm g the et’t’ect
of the mm m i litars wage on ,iccessio mms. The actu al level of acc’esslomms camm he on tlme supply schedu le’ or 0mm time
de imma n d scimedule depe mm dim sg oms the level oh’ mm iil itar v and civ il i am m wages, force level r equi ire mmse nts m m md time ’
arr iv a l rate of enlistees. Thus , time seeming pam atloxi cahlv Positive immipact ot ’ rising civ ilu ami svages r eIa t is~’ to
mim i lita r y se ages us exp laine d h~ time t.i ct mi ni m t ime t or c e level was being redue’ed so tim a t e mm his t m mm e m m t rates
repre se’mm t et i p o mmi m 0mm .m s t m m t t i mm g demand se’lmeduk .

5. Pm.’ eu m/ ’m n . ,zl r . v d r  s , lii circler to use time ’ available data to t’St mm mm a t e list’ mmm odei , time ’ n’lat ion of mime
rmiodel o misc data .us .ulahle’ sI he der ived. It is possible to relate ’ the thm eom ci meal st ruct tim e ’ developed to its
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eu i m i ~ r i~al t ’ u i i l e ’ m p a m i  in do r mm g so th~ imnpo m’tar mc e of time level of mmm ih it a ry wage s r elative to civiianm wages for
the k% el of net acce’ssm omm is demimonst rated . Throug h sonic s i mmmp l ifyimm g as Surm ipti ons time entire i~a im mm e d
s~e kin g  hi t e ’  eanm in es pattern can be collapsed into a fu m mcti on m dep ending onm only time he ginnimmg i mm il i h ary and
~i . m l m a m m  ~~.ic ’ .’s Thus , the supply ol enlistees can be derived as a fu nm ctiorm of the mmm ih itary and civi h iam ; wage .
mime re lt’s ant popul ation of em m rr ~ age individuals and the em m m p lovmmmem mt rate. 1m m addit io m m . time expected k mm gt l m
cii mmi ih it ars scm-s ice is a lu mm ct io mm of these sar mme variables wit h rise exception of time pop u la t ion  variable.

( s lu g m ime steady state results , derived in Section IV . time time on etica l work c a mm he tr a mms l ’ornm ed into its
erm ip mn c a l c oummt e rp ar m. As a result of this t ranst ’ormmm a ti or m time r elar i o mm between time e stim n ated co eftlci enmts of
time eq u ario m m s describi n g equilibriu m amid su pply and d emmmam md sch edules is apparent In fact , it can he shm owmm
m i m a t time coe t tIc tc mmt of , for example , time mmm ih i ta r v wai~e in time usual supply equatiorm is actually mim e result oh
two ofi setm ing t o mc cs .  Onme , time tend eimcy of im igime r nm mi l i tar ~ wage s to in crease time m uea mm force level due to
increased supply . Two , time decline in t ime de n mman d for accessions because of increased re tention of
per sommm m el .

The actual est im mma t es ss crc per for m mm ed onm tim er’ mmme a s um r e s oh time accession rate each of wh icim has a
sligh tly dit Terenm t inmt erpr eta ti on . Fj r~t . accession s were mmme a sur e d as time ra i e at wh ich in dividual s (sv im os e
pay dai r’ was time sam mme as m imeir service date ) emmt c r e d the Au Force rhis measure of a~ essi omms is onm lv a
fraction of all timose wim o emmter time Air Force amid us time closest timing we in’ to musea sur insg l ime pr op or ti o mm
of ’ the unme time sv s t c imi  is ri ot full . i.e .. there is nm wai t for e msh is tm i memmt.  Sec mm d . ,r c ccssloums we re mimeasured as
the rate at wimicim individual s si~ume ’d up for time Air I:orce regardless of t h eir se rsice dare . Time secommd
m easure is time best esti m ate of ’ time mmet supply of emm h iste e s . Tlmird . accessions ss crc umme asured as time rate at
which m individuals entered time Air I’or ~e. Th is las t ume asure us the best est iu mma le of time Ai m Force repla c emi me ni t
denuand.

Because tlmese three es tim m m at es are tu mmd anien t ah ly dmffere mm t , we would exp ect  time e m m m i sri cal results to
differ and t imd ee d this is the case. For examm iple . time efl ’ect of clmam ig e s 1mm time wage rati o (Air Force ss age
divided h~ civilian wage ) on accessions is consistem it l y rm ega t ive for time paydate = service date and service
date regressions hut positive for time payda t e regressiomis. Iii general , h owe ver , the results are as expected amid
c onmtIrm mm the act t h at time equations esti muated represe mit e ’qc mi l ihn iu mm m eq ua tt om m s . ‘l ’imt ts . time est i lm iat es c a mmm mo t
he’ used ~hrc ~ tl ~ as stupp I~ or dem mian d equatio n s. The pro cedures developed do . h oweve r , pro vide a basis for
a t tem m mpt s  to estimate supply and deman d . hut a good deal mi more svork is requ ired to acc ommmp l ish this.

Conclusions
l’his work ima s developed a signi l lcam mt class of ’ models wh ich provide a nmew way ol’lookimig at nmih ita ry

mmmammp ower ‘imarkets. Fmmmpiri cal estinmates reveal that  time observed accessioms rate can be explained h~ t hese
mimo dels . hut only h~ viewin g enlist m ents as a result of immteracting deman d and supply forces.

This work has eni mp hm aslied time importance of time demand side in the determination of the net rate of
accessions, Omme nmajor factor in t ime dermm an d side’ is the force level. In fact , the empirical results indicate ti sat
ch anges in the force level are one of time ’ pmimi mary sources of explanation for the Air Force mimanp ower
expe rience during the AVE period. The second mim aj cm r factor oms time denman d side is the retention rate whicim
is related to time Immeam s len mgtim of stay in time m mi ih it a ry . Our enm p iri cal results confirm the immm port axmce of t is is
aspect of de muammd in th at even after time e ffects of force level cimam ige s are remmmoved the effect of an immcr ca se
in time u mmi l mt a r  wage aim accesssions is nme gativ e .

It is clear from time enmpimica l results and time commsist emscy oh ’ time t imeory developed that time ret unm s to
additional work rising this approacim will be substantial , The pr e iinm inary em pirical work rmm zmke s it clear t h at
a ,jo inmt estimating technique mus t be used to estimate the ret em mtiom s and the accession mmma rk et s. Wi l ls time
results of th~ joint estinmiation , reliable estim mmates of time supply and de imm ammd wage ell’ects , sviti sout svl mic im a
sensible Air Force man power policy cannot he devised. sh ould he available.
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ii. l i lt’ ~‘~f l f l~~ 1)1’ (‘AKI ’ l ’ K (‘IilHt’I AS Ai~Vt.tI ~t)
TI) )‘iii I’Nl.ISi’ Mi’N’i’ I)i’(’JSION

hi th is sect iomi , tim e t h eoretical svork is b eg utu m by im mo de l im mg time p r ob len mu of caree r ci; ‘ik:. ‘ib is is a
ma cessary first step itt u he v eht mpimm g time supp l~ sid e ut time Air Force emm li s t e d pc rs ommuei market.  Mor enve m , th is
analysis is required because the cxish imm g t lm eo r~ ci t  th e  c iv i h i anm ’ ummuhi t a m y  career choke is d c fic i cmm t i i i  several
respect s and umui t adequa t e for purpose s oh ’ t ime sin ntultance m u s t’onsidcraf iomm umi ’ time accession and re t c nt i om m
mi m a rk e ts. (H particul ar comm eer il is the fact th at f lue ove nw i ie h m mm mm ig bulk ui Air l’orce enh istee s do mm i ii spend
tlmeim emm l ir e wor kimmg l i fe iii t ime Ai r Fom ci’. I f r ome looks at time uh i st r ih u t iom m of ’ d epart tire s ~ om ms time ’ Air Force
by length n t ’ serv ice, time mm ic ; uu u oh fb i ’ k ’i ig t im of service at timm ie of separati omi m m  time Air Fcmr ce has ramm ged
between 4.S to 5.2 years (see A pp emm u h ix A) . ami d less t h ma um 0.04 p er eelmt ot ’ immdiv idu al s iii time Air Force
coti ti n ue ti m rough lime mmm am m da tory re ti reim m e mm I age .~~ ‘l ’imus . ammy amm ;ul y n a  uI tIme nmih it ary •civ ii ian clmuiec mm mus t
con front tim e fact t h at vir tual ly all imm di vi uiual s wh it emm l ist will spend a substantial p ar t .  amid 1mm imm os t cases time
d o m i mi m mam i t  part, oh ’ their  wo r k im mg lives iii t ime civilian sector.

An oth er issue t h at mmm misl  be addressed (ii  a realistic amsalysi s oh’ tIme enhi stm n ems t ulecis iomi is to be
obtained ) is time fact that enlist mim e mmt comit ra cts are for a del ’jmmitc m m mi num mm ui mmm tour of ’ duty. 1’Imosc mm md iv idua l s
for who m thi s mm mim mii ui u mm i is aim ei’l’cctiv e cum mstrai n t wil l he imm fl u etmc cd by time level at wh ich time specitleei
m mmi rmi m mm m ini is set. lor  sommi e , t lie mmm immimm i t i mmm e mm i ist n ieu mt will ind uce t lm emm m to cmi i ist for lommger t i m aim t h ey
otimerwi se would. For o t h e r s , time m m mitmitm s un s nmay he so h i g h as to um mak e t lmenm elect must its enlist. I a sfiy.  time
ami iu um m I oh’ I r a imm ins g to be received au md i ts even tuml use i’i i lmme s s 1m m t I me civil hum sector c’ em-s iii! o lime enm list n i i cnm I
decisiomm. (leanly , ii a u mm i mm g is r el evam it a s ’,imm c mm li st mm m em mt i m m d u c e mmm r ’mmt only to time ext en t th at  t i me prospect ivr ’

ra im m e c in t emids to apply t h at hr aiim imig later iii c i v il iamm cmii ploy mmm e mm f . Timere (
‘or e, it is e’ssenm I ial tha t  t he n m i l it a my

e mm h is t u mm e mmt elecis iomm he Ii eated ;ms c ommst ituti i mg a ch oice of emihi s f mmmcnmt du r a t i ot m to be followed by a civilian
career, ra ll ier t h an t reating it as arm all or n oth ing careen choice . The relevant choice is time optimal
d i str ih uti om m of time w ork inm g years betwee n both um mihi la my ai mul c iv ih i amm cmmmplo y m ime rm t , mm ei t hetweem s exclusive
m m milif any or civilian careers.

$ Time p r o hkmmm canm be trea cd amma lyti caf ly by a ssn n m ui n lg th at in dividual s mm m ak c ch oices over goods , years
in time nmi l i t a ry amid years as a civilia n . A ssmm m mme t h at aim indiv idua l ’s ranking over 1m m clmoice space camm he
su rmmmmm m a ni t cd i i i  time followin g indirect u t i l i ty  fu nct ini mm.

U U(g. M. C) (I)

where g is interpreted as time shream i s of ’ goods available for conSu iiitpl lois r iver tIme immdividua l’ s l ifeti immc. M is
years of immi litary service arid (‘ is years j i m c i v iliau m eimmp ioyn me m st . 5 I’ xpucssion ( Ii is a sIsorh~imaim d way of
pr e scm sti um g time idea t h at immdivi dua ls caim raimk various humid ie s of goods. years imm time m m m ii i lan amm d years as a
civilian as to wimicim hummd le timey i refer . In t h is dec isiomm it is assu immed t lmm m t consumm mp fioim of goods represents
time same level of ’ coi msmm , m spti on for every year of time imsdiv idua l ’s life. i:iir conveniermce this level of
c om msuum mpt io m m is labeled as permanent consm4m, ’tiof l. For any cdvemi level of pe r m mmami e n m t goods eum sumpti on
time locus of comm mh imm mu ti nmms of m im ih it a ry and civ ihia mm year s rm f en i mpl oy imm e nmf for whm ic h m time imm eii vi ehna ! is
in ih it ’t ’cr er m h camm he constructed. ‘I’lmese foci, or indiffere n ce curves. are concave to ti me ’ ni rigi um. lii Figure I, a
set of su icim curves for various levels iii p e r m mm a nicnm t t’n n ms u m ) mpt ion is depict ed. 1mm tIme ti gure u s e  imori t ommta l axis

Event those imxlivid miais who continue to time umm umnd uu t or y r ct irenmicnm t age gr ’nenuuil y pursmm. ’ civihiami careers upon
n cflne ’ mume ’umf ,

5 ilerdn goods oimuuiun p f kin is I reumtcd mis a p enmi m a m m e mi t ccm m isuim m m l itlom m sireu mu im . i ’Iiuu t is any planned variation In
e’.’n’umrmsption cx pendltum re (a ignored . Such j ’hmnncd var lat ion cou ld 1w at ’counird ~ liv expressing g as the present vatuc of
planned consumptlomm CXimCflciit iirCS. ‘limB mmpp nriimci m ni nes limi t stie d time anaty tis to follow excePt to add to Its complexity.
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I ’~~z~n’ 1. ln di t’hi’reumci ’ curwa iwtwecn years iii t h e  nm ilhtan ’ annl as a civilian ,

un easen us’s cams it t time c is ul uam i I ah t ou h t ml  Ci’ a u md I Imu ’ in ’ m I i~’ iii a ~ is mm me ’astl m e ’s e’aI a in the ummul it a m~ I ad i
m d  it ’i’ere iuce ciii xc ii’pus ’seum ts, fur a gis ’ciu level ut cn s ul suui m m i t t lou , sa m in ir u e’oi m mbin at b its n i t m mi ll t ha i  and cmx ifi , n m m
e’iti ishn m~ lilcul 1 wli ~e’li 11w intl ivid intl finds a it ’ e’n~ u iv a hemm t Siii~’t’ to ta I t’a mx n i l  w i i  k mx ii ’’Imaul ’’ mat  li t ’ m t i i aum a
‘‘gntue l ,‘‘ the gi eate r I itt ’ ii m t  &unct’ Ii ~t mm m t ime omlgim m a give ’n m d  i l l  ci ‘mi ce ci m i x e he’s , time ’ gi ‘a teu mit ue sm lit’ I lit ’
pe’n m i ;u m eu m i e n s m m s ui mmpt lu mm level shmce the gm e ’auer is flue ’ total ui u u mmb e m ut ca ms ut wum k ~

l ime c’oimn ’ ;uv uts ot tiu e ’ tnd it ’teteu m e e c’ uu%n ’s mm sspiit ’s t h at time im ieliv mduai ht’lmext ’s th at ‘‘ s ;mimn ’1\ is flu ’ si’ mc ’n’
n i f  l i l t ’ ‘ ‘ limese c i i i  Sn ’s l i i i  pt v t im a t t im e immthix ’i nl ui al is xviii iu mg it t nle ’x’ nm t t’ mmm ii e’ oh I m is u k ’  wom knm g i t  l i t ’ c a lm th i xinht’
his c ins hetwecmm tw o n’~’ c’ ii pat i~ i mm s t im a im i f he sim t’c’m a im it ’s l i i  t’it I mt ’ i omm i ’ An m m m d iVl n l  Oil I. 5% h o  lm.is a d ix m mxl i ’ t om

a mit ’ is . won iii ii axe ’ ~t im mx n’ x mmiii l i i i ’ in ’ nn ’ c ’ ~‘m im S n ’s trim gis e’it ht’vels n i t g r i n d s  Co mm s n u immp t in ~i i h ’ii t’ h i t  i’ m ccit t n i l  thin ’
cui st’s gust ’s us ai m melt ’ ;u of tim e ’ in dividu al ’s m t’hii ivt ’ Iee’llmm ~ towum i d li me m m m ml m m a ix  xn ’ I suu s em s m l m .imi l i f t ’ flue’ gm i’at e ’m
time em s iii i i i  ti m Ic rt’ept mx what lye to time u mmi I i i a i y l u m t e’rceph . th e’ gi eat n’ u I itt’ pie ’ It ’ i t’mit ’e’ Iou n ’m vm t 1.1mm l i l t ’ am i d I t t ’
se ’ m\ ; i

Gmv~ii tim e wage’ strue ’fuin’ mum time nu ililamv ant i c m x i l i ~um i oc cupations xx t’ c alm t’oums t m OC t t hi n ’ is ’Iatiom m
bet wecum umibhi t  an ~ e~m is , ~‘ms ii m a im s t’al anti ~srt ela ~‘onsii uwni . I e~t t h is m el at totm lit’ summ i t imiiu m i it’d im~ the’ un p1 mci
I uisct un it

4 +
ilf ~g , M .fl 0

sx lmt ’ mt ’ time signs ot t ime ’ pa mt m al d t ’ um va l m s t ’s n it  I I  a i r ’ iumeh u~’aIetl above lime ’ ~~~~~~~~~ aigrn m mi ’i m t I 101mm 1) ml mx
t’asml~ shown I li m i t l im e I east’s in cut ime i m ul l 11am ~ 01 c’iV ii iii it xviii k t’a iS l i l t ’ it ’ axe thin’ les’t’l nil gunstls e’sm mm su m mi pt m u m

A go cm i leve l n il fb~’i t iS  c’n i mmsmuu mm t ’nI pci S n ’.h m xx iii m t ’qu i iis’ a p m t ’si’m mt x m i m i c  n i l  da m mimn gx that  xx iii x le’lnI t i mi ’
i t’x e ’ui ti e’ ms’nl nil red t~si I lie gn m n xi s t n  tu Sh m m m l i i i  ~u i m ( nt ’ m m I lie im i t e’n’si m a t e ’. I he’ level n it ’ god ‘n Ix i i i  i xli i i  it ’ni xx il l be’
pm impo rt in i m im ul Ins time pm eseim t xa l  u n ’ n i l t h e ’ Ii let mum m n ’ t’a in  lo gs e lm t’imm m m lii mis , ( 2 c’Jui lie’ x x i i i  it ’ll .15

i i  
~ I liii ic ’lalln i i m t u n ’t x% n’n’mt i i h i i m i i  d i tch m m mmmiil i t ’i , ‘l i ~‘ ,ui ii n i i~~n’d l, ’f l , ’ss I ’i ’ , iii ~ * ’ imn ’ iiittl Iii ’ n’t l miiif tui l i i i i i  i dl i i i ’ In ’ m s i i i

l imue sm I t i m i ’ ‘, ‘ s m l j s n ’ n u t ’ i u i , i i  n i t t i l i t
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+ +
g ‘yim(M , C’) (.1)

where h(M , C) is present value of Incon ie and ‘y >0 is a factor of proport iona lity. 7 The positive sigtms above
M and C’ in (3) indicate the assuimmpti on 11mM Increase s j im either mt ii lita ry or civilians we rkiimg years increase
goods eoussuusmpt ioim.

Now if civilian mind military wages are fIxed and equal , then im( M . C) will be linear In M anti C’. On the
other Imand , it ’ training ins the um slli t am ’y raises civ illams alternative wages thmen hs(M , C) becomes strictly coumv ex.
Time strict convexity of h(M , C) immsp hie s t imat time total labor input required fur a given present value will be
smmsaller titan If an imsdividual specializes in civilian ei tm ph oy u mt ent. 5

lum Figure 2, aim imsdift ’er eisce curve for giveum perm imane nt cons umim mpti oms g° and aim opp ortUmsity locus,
wh elm consists of the conmb inati orm s of years of mm miiita ry and civilian work required to generate time prese’itt
value necessary to purc imase the comssunspt iois stream is g° have heemm superimt mposed. For purpo se of
illu str at iomi, it has been assuimsed th at time present value t ’unction is linear itt M and C. it will he useful to
relax this assu u mmption ius the following analysis .9

— 
_ _ _ _ A

C

Figure 2. The optimal rnlLitary.civll ’ian labor choice ,

Time equilibrium iii Figure 2 is at a point A wit h years of mmt il i la ry service and ~
‘ year s of civiliams

work. Note that t h e  budget line (opportu n ity locus) repr eseumts time lowest number of working years
necessary to allow consumption g° . There are two important feat u res to he imote d, First , the mtu ums her of
years in the military depends on the relative wage in the military . In pa rl icumlar , time greater t ime ni mhii tu m ty
wage relative to civilian wages, the flatter the budge t line and , accordingly, the greater the panned number

7 tn nithar words ‘y Is a numb er such limit a dollar amount equal tnt h( M , ( ‘) invt’slt’ ni at ihn ’ mi mm irltel ma lt ’ nil’ l i i m n ’ i n ’si
would just be exhau sted at the lmmdivklual ’s expe~1,xl t immt e of d emi t im .

the mUttan y wage is smaller than civilian wages then the t ’unuu t ra int Is t ’niflcifl’c amid nralnlng han nbc cited nit
reducing concavity with the sau te result that ii both M and I,’ art’ posit ive, b us t t .ubo m Input required for a givemm h nit ’xc mi m
value wlfl be smaller than If the Ind fvinlual speeluillin’s in either M or (‘,

9 rh e linearity nimisunm p lint n (a minim mmt ’ce ’nsu iry for ui m mv rut the results nlcnivt ’nl hu t sll ilpl ’n iIi ~mk e s the l’lgumrc s easicn In
follow, Wimui t is requtruni is f h m ~ nti t ’ cnins tr uml imt tie’ less nx u fmn ’uivi’ than the lnnIh tTcrt’ne’t’ ciurv u’ . mii in un ’rior su i ltuiiuu im . I t ’. • mu
seiluit iomi with positive val ues t~w both N ,,usl ( ‘, is tnt res ult.
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Hof sears  tt t ’ imm i itary service. Secoutd, t h e  individual ’s preferences for mu t ilu tary versus civ iti a um life are reflected
t i m t ime slope ot ’ the inm e l i ti’eretm ce curve. The steeper time imm itia l slope at time ho ri zo mmta l axis , time gr eater wil l be
time imuims be r of military years cimeisemi , it ’ es’ers t hm i i m g cisc r eu miai m m s time sa mmie.

Bet’ore proceedin g t’urt imer wi lls this aimalys is arm imsmport anmt issue sh ould he addressed. This issue
involves time etTect of cimanges in the level ol’ wages , which cimam ige time opportunmity locus . Th ese chmautge s h ave
two e ffec ts, ant inconme amid a suhstitutioim ch ’t’ect. Because time problem deals witim a three•good world of
perutm ancu st consumimpt ioms , years in t h e  nsilit ary, and years as a civitiams, the imsdit’t’erence map u s  Figure I
repm ’eseimts a siusgie level of ut i l i ty .  To clari fy tim is poinmt conssidcr Figure 3.

L

- I
H

4

__Li_ ~~~~~e~ ~~ , HI i t  I Li U”

Figure’ ,‘, The effect s of ~~mge changes.

h i m Figure 3 time in elit ’ferermcc cuirve s ar e ei raw im it ir a simmg le level n i t ’ l~~rm iiai m em1 t co t msm tmmmptin su m ,
Accorei inmg ly , t i me mm c arer time ori g imm is ammy i imdi l ’t’e’remmce curve , time greater the level of u t i l i t y .  That is , it is
assum imed timat over time relev an t ra imgc that work is a “bath” tsr that leisurc is a “good.” Time opportutmity In scuis
in Figu re 3, RB , is time ctxm smhin ati om s of years in time mmm iiitary atmti years as a civ il ia,m tisat will yield time presemmt
value of im sconme required ttm purchase the level est ’ I~enum ~une nt e’esmssuu sptinx is assumed u s  the cons tru ctiomm ut
the indifference map .

Consider nmow aim increase in time muilu tary wage. Such aim increase results in (lit ’ opp ortumm ity lemc uu s BR
becoming flatter; t h at is , the n mi m mm b e r e’it ’ years oh ’ u m mi it m mry service required te” yield time assuimmed I~ rum ma im em m t
consumption stream im imas been reduced. This miew e’mpportuusity hesce ms is hims e BR’ its the figu re . If time optimal
level of permima nent ceinsumm ipti on re imta ints un cimatmge el , t imeim time immdividuia l immoves to lx)imst A’ and increases
military service while retimmcii sg years as a civilian.

• The implication of th is equuhib riu im t . h owever, is that time immd iv ieiu ai imas coimsumeth all of the cimange in
his opportunity set as increased leisure It should he expected t h a t  in reality time cisange in time opportunity
set will he used up in increased goods consu immptio n and Ici sui re . Accordingly the relevant opportunity set
must be consistent with a high er permm m an ent consu mtm p t iomm level. This new opportu imsity locus is dene~ eti as
limme R”B” in the Figu re 3.

12
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Siusce time etr igum al imtd it Te re tm ce map was coisstructed for a coimstam it level of pe rimma ime ist e’en ts u immmp t iesn , a
imew inditlereutce ussap ummust now tie drawn m . It is assutm scd tim at time dashed inditi ’erenmce curve is the relevant
oime for the itew isigimer level of pe r nm uam me n mt consu mpti on i. According ly, time imew equ ilibrium Is at point A”

with greater years in both civilian and nmilitary thma is pesimit A’. Point A” , however , still retains t u e
subs t itu t I emn of nmilitary tinme for civilian t immme relative to time original equi libr iuum m poiitt A.

Whuit has been develope d abov e is a tlseory which deterim mimses the optim isM mix of nmii itary and civilian
life’. Fu nda mmsen t aui y this opt immial cem mmmb inatiou s is a funct iomt oh’ the opport eim mity locus. Time opp ort umsity locus
is itseit’ a fun cti e’ium of time w age structure 1mm immi hi t a ry versus eivi h iamm occupations. lms fact , as sisall be shown
below , cert a ium aspects of mtt ul itary trai isiu sg cuu mi result ium aum opportunity locus that is par ticularly conducive
to time ee i u i ihih r i u mm m cluoice conmtain iin g a t osit ive anmn unt  of im m il itary service ,

Time theory so far lm’as con cen t rat ed onn t ine desired length of slay in the military for those w h o  desire a
positive ai mm oum mi of militar y service. Equia liy impo rtant to time military are time det er m mmim m a nts of the numm sbe r
euf ummd ivi du als who desire a positive level n u t ’ ummi l itary service. 1cm discuss tlsis question time previous discussiomt
ru ’ ti me’ cim ri ~ e l’unct ion ( I ’) as ii relates to individual tastes for mmsi lita m’y versu s civilian life must be extended.

Figure 4 Ihium st rates two sets of h t u etcr emsc es fur u mm il itary versus civ il iamm life. Hotim time indi ft ’eremsce
curves are concav e amtd constructed for the sant e level of pe nm san emmt comssemn spti omm but t h ere the simimila r ity
ends. ”’ Indifferen ce curve I I depicts aim individual with tmi g tm preferenc e fur the military as indicated by
t lue fact th at the m mu nmmbc r of years this individua l will spend in tIme istulitary . if he specializes. is
ap pr tsximate ly four timis es time special izing clvi liamm yea ts . lmmdiffere ncc curve II II depicts an imsdividua l with a
relatively low pr efere itc e for time mim ih itary since it sitow s tite opposite speciali zIng preferences. (‘iiven equal S
w ages in time two sectors , time opportunity locus will be a 45° lim se. Tlte individua l wills hu iglm preference for
the military will specialize in time imm i itary while time relatively leiw mm iil itary pr efere itc e ind ividua l specializes
imm civilian lit ’

~,.

I
’ 

I t  C

F4~ure 4. Ind ifference curve s with cotmtra stin g military propensity.

Consider at tim is pesiust time em mhi st m m m em st decision. Fi rst , the oumIy cam sdi elmmt es for etstlstnsent are tlses~ wills
a positive level of desire d military service. But , will all individuals with I’mositive desires for thse military

IS 
iO~thIs figure hears out a P0m b imma nte earlier. N iinmtil y , the untimn ’avjty ut the indit’t ’e’rencc e’um’ves does not nkb t ’rnm lime

the ias b t’t b ’or military vis~ ’vis civilia n life. Rather , bit e relmitiv e pr r ’t cr enmt’e fnir the se’ two oce.emt uuuliunm is represenbed by m itt’
r a tio or the Interecp b s t it ’ the iimnhitlenenec curve’s.

13
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enlist? Clearly not , since the military imposes certain minimum enh ist imme nt periods. Th us, if a nm ln i immumi m
enlistment is four years, an in dividual with a desired military service of one year might not be expected to
enlist althoug h all those with desired military service of four or mmmore years will enlist.

Figure 5 Illustrates this problem. The graph depicts an ind ivid ual whose desired m ilitary service M0 is
less than the minimum enlistment M (for pedagogical reasons M was mad e quite large ). The individual mus t
now make an all or nothing decision. He opts for some nsiiitam ’y service; i.e., muoves to point B In Figure 5
and is on Indifference curve 33 , or specializes in civilian life and is on indiffe rence curve 22. Since
indifference c’uve 33 lies above indifferenc e curve 22 , it represents a lower level of ut ’ility and the opt ’im al
decision is to specialize in civilian life at point D.

‘I

3

1 ~~ i C

F igure 5. The enlistmen t decision and minimum terms of enlistment.

It is cheat that the lower the immininmumm i enlistmm ment period the fewer the nummmb e r of immdividua ls that are
forced to make the decision to specialize. In fact , for the individual (Figure 5) any immini mm lu im m enlistment
period smaller than M* will result in enlistnnent since the mininsum enl istmm sent , even thoug h it is greater
than M0, will still put the individual on a lower (therefore preferred) indifference curve than indifference
curve 22. 11

An alternative to lowering minimum enlistmmsent is to pursue policies whiclm affect the opportunity
locus. The most obvious of these is increasing time military wa~ structure. As has been pointed out above.
an increase in milita ry wages flattens the oppo rtunity locus and increases time numbe r of individ uals wit l~
positive optimal military service . This case Is illustrated in Figure 6. 1mm Figure 6, the opp ortunity locus B’W
represents a higher ratio of nti lita ry wage to civilian wage than opportunity locus RB. in equi libr iumt m with
opportunity locu s BB the individual specializes in civilian employment while with opportunity locmis B’B’
he chooses a positive level of military service .

Altern a tively, the mimiitary can offer training which can affect the individ ual ’s future civilian earnings .
Such trainin g will change the relative wage in favor of civilian occupations after it is received . Accordingl y,
this training makes the opportunity locus convex to the origin . Figure 7 illustrates the effect of the milita ry
training individuals in skills which Isave civilian value. Consider point A in Figure 7. This point is the

~ Note that ind ifference curve 22 represents the ind ifference curve the individual will be on it ’ he specializes tim
civilian employment .

14
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F igure MIlitary training and optima l military years.

optimal combination of mimi lit ary amsd civiliamm years, given time linear opp ortummity locus. Now introdu ce
training which , after its coimtpleti on. enhances civilian earnings. In effect this training reduces , for any given
number of years of military service , time number of civIlian years necessary to mumaintain the desired
permanent consumpt ion level. Accordingly, time training opportunity locus is represented by the convex
opportunity locus and time new equ tl ibr iunm is at point B on ind lffer emmce curve 22.  Now the individua l
optim izes by choosing a positive level of milita ry service .’ 2

~~~~ c(t ’ecu ~‘b iiii t lt.t r ’. tra imt ii t g omi th e coumsImInt i~ tI1*t~immimied further in Sc, m i ~’n V t  ~‘b b imu report.

- I  
Is
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The intpact of the nminimssuns entist mmmems can be supe rimposed on the training effect Capt used lit Figure
7. him Figure 8, the relevant aspects of Figure 7 have been reconstructed and added to the ti min inmu n t
enuisti mm em m t period constra int. As is readily di scernible fr ommm Figure 8 the mi msi m mmu mu enl ist mn ems t required to
induce the individual pictured to enlist is M~ with training, and M’ wit h out , As expected , time introduction
of trai rmin g that has value itt civilian life increases the pr tsbabilty that amsy given individua l wil l eimlist if h i s
desired ievel of nmili t ary service is below the minimum en listm mm emmt period . Of course , all those whose desired
service periods exceed the nm inui mmuns enlistment period will enlist in any case .

L \ N

~ “

Figure ’ 8. Training ausd the enlistment decision.

In view of t Ime above theory military recruiting effort serves two functions. First, it alters tastes for
the milita ry ; i.e., it alters the relative intercepts of the indi fference curves by disseminating information
concern ing time military. The impact of such informmmation is a function of the perception imm div idual s have of
the military . Second , it alters the shape ot’ the opportunity locus by pointing out to individuals tlse
advan tages of the military includin g the value of the non~pecuniary aspects oh’ military life and the value of
the training received.

Wh at has been done above is to deviate from the accepted view of time emsli st mmient decision tsma ki mmg
process. Past studies have concentrated on the caree r choice aspects of the enlist memmt decision . This
approach, while yielding fruitful implications, does not account for the fact that for airimost all its imme mn bers
the military is not a iif c t im mm e occupation. The approac is developed imere imas been 1cm view the relevant
choice set as the distribution of the expected worki n g life over military amid civilian years. Timis allows time
simultaneous discussion of time enlistusent and length of serv ice decisions .

The ultimate nun mbe r of individuals who present thenmseh’cs for enlistment , time suppl y of enui stees ,
ari d the expected lengt h of military service depemmd on the distribution of inmd ividuals by tastes and
opportunities . As the theo ry has show n, the greater the military wage relative to the civiliams wage tlse nmore
likely is any individual to have a non-ic ro desired length of military service. Thus, the smmpp iy of enlistee s
will be positively related to relative wages. Immc re nses in time nmiitary relativ e to civilian wage also increase time
desired lengt h of stay in the utilitary. The imm spo rt ance of this latter result will he show n in the subsequent
section s of this report . Sufllce it to say h ere that time increased desired leimgtls of stay decreases turnover and
thereby reduces demms an d fur entistees,
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Mathematical Appendix to Section Ii

Consider the utility lunctiorm

U = U(g. M, C) (4)

and the opp ortunity set

g = H(M , C) (5)

The maximization of (4) subject t o (5 )  requi res that

U8 
= A  (6)

Um = ‘~~ m

Uc = ‘
~

‘11c ‘ (8)

where A is the Lagrangian multiplier. In this case A has the interpretation of being the marginal value of
permanent consumption. Thus. (7) and (8) can be in terpreted as requiring that time marginal disutility of
military or civilian time equal the marginal gain in utility from the additiona l permanent consumption
available because of the additional nmiitary or civilian time. In addition it is required that the matrix of
second derivatives of the augmented function bordered by the first derivatives of the constrain t (the

- - bordered Hessian) be negative definite

U
55 

Ugnm Ugc —l
D =  U U +XH u f All H (9)

m nm m m  inc mc nm

‘I U U f All U + XH Hcg cm c imm cc cc c
—I H H 0m c

where U~1 and Hil are respectively the second partial derivatives of the utility function and opport unity
locus. ’ ~

From the system (5) through (8) the equilibriunm values for permanent consumption , desired years of
military service and years in civilian life as function of the paramsmeters of the system cami be derived.
Assuming that the function H is simply the present value of the military and civilian income stream . (5) can
b- ~written as

M M+C
H(M, C) = fe ‘_t tW (1 j9 )dt + f e~~~W,~(1 nt ,~)dt (10)

o M

where r is the rate of interest and 8 and 0 are shift par amete rs to be used to reflect wage changes. li lt Is
assumed that 0 and 0 are proportional to the initial military and civilian wages then g. M and C can be
written as

g g(W,.1~, W~) ( I I )

‘3The rea~~n for the second der va t lves of the constraint appearing in the IIesliian proper is because the constrain t is
non-timmear.
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M = M(W ,11, W .) (12 )

C = (‘(W . W )  (13)

The derivatives of ( I I )  through ( 13)  can be obtained by totall y differentiat ing the fI rst order
conditions and the const rain t and solving for th : de rivatives. Th ese derivatives are

ax1 I). . D .
= --XhI .~~ .JL + ~~ ~~ 

(14)

whe re i = g. M, C :j = M . C; D~j is the co-factor of (9) associated with the ith row and jth colummmn amid ~~~ is
the co.fact or associated with the border row and the jth colummmn . In effect the derivatives can be separated
into two effects , a substitution effect and an income effect.

The substitution effect consists of the t crnm 1—X H ~ D!j / lD iI and for i = j  nmus t be positive since iI~A~
> 0. A > 0 and (Dü /I D I) <0 by the negative definiteness of 1). The income effect consists of the term (IL

’D0J I DI) which is negative for ij = M.D anu positive for i = g and j = M ,C. The signs of the inconme termm m s
require the assumption that perm anent consunsption and less years working in either occupation are normal
goods. That is. it is assumed that as individuals become wealthie r they consume more and work less if their
alte rnative costs remain unchanged.

To illustrate . Figure 9 shows a graphical representation of the income and substitution effects. In the
figure the initial equilibriunm is point A on constraint b0b0. La t the military wage rise so that time new —

constrain t is b0b 2 . Now the subst~tu tion effect is the movenment from point A to point A’ on the orig inal
indifferenc e curve.

~~
. C~ C~ h 0 b m C

F igure 9. Income and substitutio n effects.

The constraint at this point will purchase a higher level of pemtanent consumption than originally
consumed. This higher level of consumption represents arm increase in incormme and will be comssum msed partly
as an increase in leisure; i.e.. a shortening in working life, so that both mmmili ta r y and civilian years decline.
This decline Is shown as the movement from point A’ to A ”. The indifference curv e associated with point
A” has grea ter permanent consumption and lower working years than the original eq uilibrium position. This
higher consumpt ion follows because the constraint on which point A ” lies (b 1 b ,) intersects the C axis to
the right of b0 which, wills constant civilian wages, implies greater present value of earnings.
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Now if it is assumed that substitution effects dominate litcomise etTe cts , then lime derivatives ~ue

-~ — > 0 ; ~~~~~> 0aw aw
Ui c

a~ aM
— > 0 ; —< 0  (I S)
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ac ac
—
aw awmit c

The distinction between the appro ach developed here zumd the usual caree r choice theory is now apparent.
In the life cycl e approach an increase in t isilitary wages increases desired tinme spent in time nsl litary vis-a-vi s
civilian employment. Addition ally, an increase in the military wage increases the prop ortion of all
indi viduals who have ison.Ie ro desired mmm i l i tary ti mm ie and ttm erefore are possible enlistees. F limsI ly, an increase
in the military wage increases the probability timat an indivi dual with a positive level of desired muilita r y ti m m ie
will enlist for any given mini immum n enhstnsent period.

in contrast, the usual way of viewing enlistment is as a career choice. in this approach the present
value of military wages is compared to the pr esemmt value of civilian wages. Once the mil itary present value
relative to the civilian present value exceeds sonic criti cal number , the individual enlists~ i.e. , chooses a
military career. The career choice approach does not e~ piain why the mmmea i m lengttm of stay in the mms iitary is
a small portion of the expected working life amsd accordingly the approach is in need of anmending.

lit. A MODEL OF THE At R FORCE ENLISi .1) PERSONNEL
ACCESSION AND RFT ENT % ON MARIC El’S

The Air Force invento ry of personnel is determ ined through denmand and supply forces in two
inter-connected imma rket s — the accession nm ar ket and the retention mm ma rket. The overall demmsand for
personnel is deter immin ed by force level requirement s. This is a stock denmand ; i.e., the deman d that a cert ails
personnel inventory be nsaintained. Losses from the inventory occur randomly but at a miseams rate which
depends on the decisions made by individuals completing ter ,mms of eislistments. These individuals immay retire
(if they qualify), extend , reenlist or opt out of mmsilita ry service and the ir decisions to do so deterus ine the
suppl y of experience d personnel. It will be convenient to call time market wher e this supply is relevant
the continuation or retention marke t. The demand for continuations is treated as prinmar ily depem sdermt orm
the force level requirement and the desired experience mix of the Air Force enlisted personnel. A high force
level requirement or a demand for high levels of experience woul d result imm isigh comstinuati on dem isand.

The othe r market — the accession market •— is linked to the contitsuation imsarke t throug lm the deimmand
side. New accessions are denmanded to replace losses from tlse personnel inventory . Since these losses are
random , the demand for replacement will also be random. In elemental terms think of the system as a
one-for-one random inventory model. Each time a loss occurs a demand for a mmew accession is created , thus
losses fro m the inventory are replenished on a one-for-one basis and time demand b r  a cessions is related to
the supply of continuations. The supply of accesssions is treated in a fairly conventiommal mm ian ne r here and
depends on relative military aim d civilian earningi prospects. The only departure fr orm s tlse standard accessioss
supply analysis is to let the accession rate be a ramsd ommm variable and to allow sonme proportion of wlllimsg
eniistees to be discouraged , and hence withdraw , if the wai t to be inducted is too long.

The definition of an equilibr ium in the model differs sonsewhat from time usual one which says that
the quan ti ties demanded and supplied are equal at time equ llihriu imm wage . In the pre semmt context this mmee d
not be the case . A steady state equi l ib m iummm exists if the personnel inventory stabilizes or has an expected
value greater than zero and less thasm infinity. Tha t is . the t’orce level , while It is a random variable , msmus t
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have ais average and can not fall to zero or beconm e in finite through time. If ti me force level shows no
system isatic tendency to shrink or grow without limi t and fluctuates am ound som mm c avera ge level, then the
system is in equilibrium. There is no need for the quantity demanded to equal the quantity supplied in the
accession or retention muarkets to attain equilib rium. In fact , it w ill be argued that t l m eir equa bly implies
that the Air Foice , in that situation , cannot invoke amsy quality standards such as AFQT scor c .,mmmini m i mu n ms.
Under the approp riate definition of equiibriu nm there imsay be an excess of applicants in one or both
nm~irk ets , with quality rationin g mmsaking the quan tity taken in either mm m at k et equal to the quan tity demanded
so long as there is an excess supply. Provided only that a steady state exists , the markets are in equilibrium.

There are a variety of equilibr ia which are deter immined by the wage struct ure. A high turn over-low
nmean experience regime would be achievable through a system of wages that did not provide a large
prensiu m for experience. Altern atively, the sanme m ean inve n tory could be achi eved with low turn over and a
high proportion of experienced personnel by paying a greater pr er m miu imm in the retention ti m a r ket. Time
optimal experience mix would depend upon the productivity of exper iemmce and its costs.

There are two essential components of the Air Force man power market , the rate of arrivals of
potential enhistees and the rate of withdrawal of existing Air Force man power. For any given Air Force
manpower level the nuns be r of arrivals who enlist in the Air Force must exactly equal time nunsbe r of
withdrawals from the existing force. The Air Forc c controls to some degr ee both of tlmese groups since it
can , by altering its minimum standards for both enlistees and re-enlistees. affect the m su nmm be rs of searcimers
who stay with the Air Force and the number of existing Air Force personnel who leave .

The Supply Process
Consider a world las which individuals interested in the possibility of an Air Force career sea rch at Air

Force recruiting stations. Let the t inme that elapses between the arrival of successive search ers he
exponentially dis t ributed ; i.e.,

t~\~ o e
_
~~t ( 1(i )

with expected value equal to (I/a) . Thus, the probability that the ti n m e between a rrivals I is grea ter than t is

P(T~~~t) = ~~~~ ( 17)

which Is a declining function of t. From the assuimmption that the timmse between arrivals is exponemstial ly
distributed it follows that the nunmber of arrivals in any timm ie interval of length t will be distributed Poisson
so that ,

(at) ”
n~”~~~~ e~~~t (18)

with expected value equal to at. Essentially. it is being assunsed that the arrivals come fro m a
time-independent stochastic process with an expected number of arrivals per period of a so that in t periods
one expects at arrivals, or in an interval of unit lengt h the expected number of arrivals is a. In the queueing
literature a is referred to as the arrival rate.

Let a be a function of the Air Force wage , the civilian wage, the probability of acceptance in tim e
civilian market and the quality requirement of the Air Force ; e.g., the ininimuims AFQT and schooling
standards. Thus , we write a as

+ —

a = a (WA. W~, P
~

, Q) (19)
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where the signs above the argunmen ts of ((9) represent the assum ed signs of the derivative s o f ( l 9 )  with
respect to that argument. ’’ The probab ility of a searcher’s acceptance by the Air Force depends on the
standards set by the Air Force an~.. the rate at which the Air Force inducts candidates.

On the demand side the Air Force has an allowable force level mandated by Congress with the advice
of the Air Force. While this allowable force level is not necessarily that level most desired by t h e  Air Force ,
it is true that the Air Force does influence Congress in its choices of the force level. Give n the allowable
force level, the rate at which the Air Force can induct enlistees depends on the rate of quits and fires. Since
the Air Force can influence both quits and fires, it follows that th e equilibrium in the retention market and
the accession market are simultaneously determined.

The rate at which Air Force personnel leave time Air Force can be modeled by considering each
position in the force to be akin to a server in a service pro cess. in this manner the Air Force consists of F
servers where F is the allowable force level. Let the expected stay in the Air Force be (lip ) and assun se that
eac h fire or quit (where quits include all re asons for leaving the Air Force other than fires) is independent
and that the tinme timat any individual spends in the Air Force (S = service time) is exponentially distributed
so that

S “ a P~ (20)

Now assume that the allowable force is of size F and consists of F indep endently distributed
individuals whose service time is distributed exponentially as in (20) . In this case, the number of quits and
fires (m) during any inte rval of length t will be distributed Poisson.

(FP t)m

m “~‘ n~! e ’~Mt (21)

The expected number of departures from the Air Force during an interval of unit lengt h is from (21) equal
to I~.z. In the queueing literature F1.i is referred to as the service rate.

The rate at which a given position in the Air Force turns over during a unit interval is equal to p. The
inverse of this rate , as pointed out above , is the expected time of service before departure from the Air
Force. For example , if the unit interval is a month the n p is a number smaller than unity and according ly
(lip ) is gr eater than one. ln fact evidence suggest s that for 1976 p was approximatel y 0.209 inmsp (ying that
the mnean service time was 4.78 years .

The rate at which positions turn over in the Air Force is a function of civilian versus military
opportun it ies. Accord ingly, this rate will be a function of the civilian wage and the probability of finding
civilian ensployment on the one hand and the military wage and quality requirements on time other. In
particular , increases in the civilian wage and/or the probability of finding civilian ensp loyment will increase
the turnover rate and increases in the milita ry wage and /or decreases in the Air Force quality requi r emeimts
will decre ase the turnover rate. Thus, p can be wri tten

— + + +
= P(W A, WC.PC. Q) (22 )

where the signs above the argunment s of (22) indicate the sign of the derivative of (22) with resp ect to that
ar gument. ’5

14 Th~~, the expected Tate at which potential enlistees arrive is treated as being det emminc d by those’ factors whic h in
Section 11 were determ ined relevant for the enlistment decision.

5Thus, the expected stay In the Air Force is a funct ion of those variables which were developed in the theory of
the mIlitary/cIvilian choice probtem discussed in Sectio n II  above.
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The Air Force Ma,i~et
( t s c m m  t h at  arnval s to and departures front the Air Force ar e nan do im s there will be t imes that . t t~r a ny

g iseim level uf manpower quality (Ar immed Forces Qualitication Test!AFQT score or other qu al it icat ion s) . the
Air Force will not be able to accept all arrivals and other (lines that  arr ivals will riot he suf fIcie nt to

immaint ai n t ime t~sr ce level . lim effect , a ~lU~U~ of potent ial inductees will develop at so imme times and at others a
queue of Air Force Vacant positions will occur.

‘rise willingness of arrivals to tolerate queues will differ hut on the average th ere will he a posit ive
probabil ity that  an indiv i dual wil l balk. i.e., refuse to wait in a queue of a given siii~. This pr obability will
depend on the expected length of the wai t in time queue. Use civilian wage. t ime military wage , and the
probability of ohtaini isg civilian eimmp loy ims ent. The expected wai t in the queue depends on the km mgch of the
queue and the rate at which Air Force positions becoimie avat (ab Ie~ i .e . .  tim e service rate. The expected wai f
(~~) given that there are n j im the queue is

(...‘l mm ) = (23)

Let ~ he tise km sgth of ti t mme prospective recruits are willing to wai t in the queue . t h a n  w can he wri t t en

(~
) = 

~
)(W A. W c. Pc.Q) (24 )

so that  the higher the Air Force wage the longer prospec t ive recruits will wai t and time isigh e’r the civiliat m
wage or r im e probability of obtaining civilian emp ky n se i m t  the less t im e prospectiv e recruits are w iltimg to
wai t in the queue An increase j im the Air i orce quali ty requir ements affects the ti !lm e p io spe ctive r ec ru its
will wai t in time queue because it restricts the queue ,m mei mm be rs to tlmose w it i s  b et ter  eiv m iiaim opp o it t l i m itto .
thereby incr eas in mg time alternative cost ot ’wait in g. 1

(;iven ( 23 )  and (24) the nsa xi im sui mm queue length B can he wri t ten  as

B = 
~JFp = B(W A. W (.. Pc.Q. F)

The deriv~tives of (25) depend , except for the force level , on the diffe rence between time e’las t rcm t ~ of the
waiting time id service time functions. in particular

~B ~ p F

A 
= 

~~~ 
+ (2 h)

~B wpF
= (

~~w 
~~~ ~~~~~~

ai e~pF
+ Wl~(.” (2 8)

aB ~~xF

(N)

16 l’he ust of wai t ing is the earnings tort bccaus ~ perm an ent employment opp..-~rt uniiies must be foreg one. lkn ~e .
t he hEher the ~t Q r  requirement the gre ater th e cost ,mnd accord imigl y t ime shorter the tolerabl e ~s ai r

22

________________ 

~~~~~ ‘ _-. -_
~~~T__ --- 

— — —.—.-— ,~~ - - u--, - -.



— ~ . ,~~~~~~~.. - -- ~~~~~~~~~~ -~~--..‘~~~~~~~~ —-—~ - --~~ -- ..---~~.. ~~~~~~~~~~~~~~~ “~‘_~~~~‘
• - ~~~~~~~~~~~~~

- 
~~~~~~~~ 

••—.—--‘t .

aB
— p > 0  (30)

From (22) and (24) it follows th at Epj and ~~~ are opposite in sign for all i. Lssermtia lly time direction of time
effect of a para immeter change (say aim increase in time Air Force wage ) on the ba lkii mg queue length depends
on h ow nmuc h m time increase in Air Force wage i,mcreas es tlme t it m m e po tential enliste es are willing to spemmd in
the queue versus isow immuc im timis sanm e chaimge reduces time speed at whi cis the queue im movcs .

The solution for the expected force level and the expected queue length can be derived using the fact
that a Markov ian birth-death process (las been assumed .’’ Give n that a is the rate at wh ich prospective
enlistecs arrive at time Au Force and th at the immea n le imgth of stay j im time Air Force is ( l ip)  tlmc probability
that time Air Force imas exactly mm enlisted personnel is

F BF!p K ~~

K ~K F >  n~~~() (3 1)
‘~ n!a nm

where K is time immaximutm s syste t mi size; i.e., the sum of the allowable force F plus time im m axin m u m n queue lcimgt lm
B. In addition , time prob ability t imat the Air Force is at n ma xi m u mlt al lowable strengt h aimd that a queue of
potenti al ettl istees exists ; i.e. . time probability that time total sys t et mm si,.e (queue plus Air Force personn el) is
exactly n is

Fp K—n
P~ =(

~
) 1~K K > , m > F  (3 2 )

Note tlmat the probabilities in (3 1)  and (32 )  all depend on time probability tha t t ime system is ( t i l l .  (mm
fact PK ammust be positive for a system stcady state to exist . Timat is , t lmere immust exist a positi ve probability
tlmat the Air Force would be at t’uli strengt lm and that the queue of potential er ml istecs is at time bal ki n mg queue
length. The above dcpetmdence on PK could be tra nslated into a dcpe mmd cnce oim any arbitra r y system size so
that p~( would t lscm m represent the largest systc nmi size lmaving a positive probability. ’ ~

Sinmce time set 
~ 

pi I = 0, . - . K } represents a probability distr ibutio ts , ~ P1 = I . Thus Iro n t (31)  and
(32 )  it follows that the probability t lmat tim e systcnm is full is

B 
F — I K—n K K — n ~~

= F t ! ~ ~~~ (p/a) + ~ (Fp/a) (33)
n n. n F

Front (33) it cant be seen that pm,~ is a function of time allowable force level, time arrival rate , time nmeai m service
lit tl e and time balkitmg queue. Thus, from (19), (22) and (23) it follows that PK can he wr it i en as

= P~~A, WC, Pc.Q. fl

wimere the expected ‘ilgns of time derivatives of (34) Imave been writt e im above time appr oprim~ -
. 

~mn iei mt .
I’roimi the earlier dr scu ssiotm of ba lki nmg it is apparent that  the probability t l m a t time sy s( etmm is fu ll is

exactly time probability tha t  time next potential recruit arriving will balk . l’hat is. ps,~ rep re semmt s time

7 A Markov ian hj rf h~~c itli  Pr ces:~~~~w in w imich i t  ‘I one entry (birth ) or departu re ( dea t h )  occurs at m v

5 1f ba lking does not Os cur ti m eir t h ere ic ito fin ite nm axinmun m size to the sysi cur l . In t hi .. CflSC tile mto rt 1ms tlzj, ~probability is usually the probat silit y of mi t e sv 01111 being empty.
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proportion of time t inme that  the sv sleit t  will he Ittli  so t hat  ml p~te’ii t iai enlistecs arriv e al ia ,mtlomit  t t m t e t s  .i ls
the probab ility tisat aim aniv a l will balk will he equal to time pmi spsmt ti on of ti tHe ’ that  ti m e ’ s~ st ei t t  is f ull ;  i s ’ ..

PK . Aim itserease itm time Air Force w age af fects the t’ull s~ ste ’lt i pmoh ab il ity um several me a~ s Fir st , iim c t eame’ st

Air Force wages increase the expected lemmg tim of stay in the Ai m l~~ii cc ant i thereby rcduce ’ p. SetIslid ,
increased Air Force wages increase time desirab ility of the ’ Au Foice and th ereby tlmc iease ’ a m tvalri . em - l i t imil .
it the Air Force is more desirable the ar riving imote’imtial cmmhistees art’ will imsg to watt hestige r, hut as h a s  been
shown the et’f’ect of t imis itscr ease its the i mma x i , mmttnm wait om m the ha ik itm g qt lt’tie is inde t er tui t iamil hecetimee’ of the
reduction in p.

It ’ it is assutmied ‘‘mat the effect of changes iim the At t i~~m cc wage , the civilian wage , time probability of
civilian ensp loy immetmt aimd quality nim time h a lk ui m g queue are simma li because of’ th etr smi t sef iing ef f ects nit
willingness fo wait (to ) aisd speed of time queue (p), it m ei m t ime derivatives of (34 i can be’ sohwd ft ~

umma nthi g or isl y. In this case time derivatives are

~A “A
= t4(— ___ _- _—r -’o  ( i s )

p cm

~~~= (4(~~ - —b ‘.- 0
- aw~~ p a

a
PK pp a~,

— = ~44~ _4 ~~Ø ( I _ _r i

aP(. p a

P Q ~
5Q

= t4( —-‘;- ) ‘.~0 (1$)

wh mere

2 B 
F I (K mm) K n K K nt_~ = p ( F F! ~ 

‘‘

~~~
‘
~~
‘ (p/ cu  + ~ (k it) (hp / a)  1

k n~~ n i -

l im e ’ bracket ed t e rnm u t  (4 is exact ly equal to ((K S)I wim er e’ S is the expected system size which is
necessari ly less (m ai m time , m max in m u , m l s v s f e t t r  site K . Therefore, (4 is less t i ma i m zero.  h u t  lr oims ( Ii)) atsef (22 )  it

follows that  t ime diffe rence in , (35) t itr emu gh (38) is neg ative t~ r tile’ mimil i t an y Wage’ anti positive’ fist all time ’
other para imleter s . Siimee’ *4 is imegative, t ime sigims of (3S) t imr n ugh (38) ar e as indicated.

11w ef ’feet of chman ges in time allowable force ’ si/t’ on the probab ility of time system being th u is time
result sit two e’f ’t’ects . First, n t ,  t mmcre ’JSe’ u t  the allowable force increases tim e ’ sciv ice’ rate. Acetsi dtmtgiv , the ’
systetu wilt he I t mil  less s i t b ’it sintee it cati work off queues mot c tapi d ly . Se ’ctmimd , ti m e’ mim cre ’ase ’ it s the Ser Vice’
rate results itt aim iimcrease’ ii m lime queue’ le ,mgth that will he tolerated. Because of ’ time nature ’ of ’ time t’tmn ct to t t
descrihiimg PK . time actual derivative ot itmK wit i m respect to F will imof he evaluated , lime derivat ive itself is

ap~ it 2 B
— — ( I  + I n( Fp/a)l 

~K 1 K 
(Fp/a) - (3(1)

F I F’ m K F mu K F m

~ 
(i~ ( F ~ I ) + F! I n(p/a)) ~ — (p/a) + — ~ (F ,mfgFp /a) + I n(Fp/a) ~ (Fp /a)

im~~ ~~ F IS =i :
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wi mere l°(F + I )  is time der ivative of time Gaim mi mm a fuimetion . The sign of (39) ca imm mo t he evaluated ana lytically
hut it is reasonable’ to assui mme that (39) is tsegali ve.

Time expected force level cn ’n he derived using (3 1) and (32) and is

~ ‘ it K ii K it
f = t F BF! ~ — (p/a) + F ~ ( F~/~5) 1 p~ 

(40)
n= L

whic im can be written as

F I K im K I K mm
I ’ = (pf em) ftF t I ’! ~ _L (p/ cu) + ~ (I”pfcm ) 

~~~~ 
(4 1)

ii= 0 ~

Now by adding atmd subtracting PK ’ the t eri mm inside time brac es o f (4  i i  tiecotnes

f = ((a/Fp~~l 1~~) ( i  (42)

Tlmus , tIme expected force ieve’I is pr emp ortio imai to t h e  allowable furm ce level w ith  tim e fac t or  ot
proportional ity depending on t ime arrival ra te of recruits . (l ie tt ir im ov e r m i t e ;  i.e. , time service’ ra te’, and the
probability tim at time sy st e t im is full ;  I s ’ . , l ime tia lk inu g i r ohahil it~ .

Time derivatives of time exp e ’cfe’el force’ level are ’

at ’ tm A ~A
.—

~~~~~~
‘(- - ‘~j -4~

> 0  (43)

~f (t ( !‘~‘
= i~(— — —) ’~ 0 (44)

aW (~ 
a

a~1 
~p

~
j =

~~
-
~~

_ 
~~~~~~ (45)

ar
— = ~t(— -- — ) < 0  (45)

cm p

ar
_ = _~~

__
~~~, >0 (47)

aF aF

where 0 (p/a)((I PK) PK (K S)I . Time bracketed term in 0 consists of t ermm ms timat are opposite’ its
signs ; however , the values of PK anti S are riot indep eisdent. in fact , time larger is PK’ time greater ~~ . Timat is ,
the greater the probabi lity that the sys fenm is full, the less the difference hetmveen time maximum system site ’
and the expected syst eimt site. Assume that 0 is i ositive sitsce stability of time decision process used later
requires timis assum mmpti o n.2° Wit im t i mis as suinp ti ’m im time expected force level is positively related to l ime Air
Force wage and time allowable force level arm el negatively related to the civi llaim wage , time probability of
obtainin g civiliams cn m p loytmm etmt aimd time quality mequir e d by time Air Force.

9 fhe eval u at isi um of (39) r eq uir e ’s numerical analy sis. I’imis analys is was ~wr torii m e~t Isin a Ium mit e ’ef range ui tite ’ value ’S
of K , I . ~~

. and a must t’o ,tflrmne’eI mite t iega tiv e sig n of (3 9) . A s’onmpl e’te’ ~va 1iiat lon . hium s’ms ’n , has imsit been pt ’rt ornmcs t
20 Nu mt w r i~at analy sir on a ll it mils ’d rm t ig e’ i s i  It , I , ~~, anil ci co ntini mms t h e  0511111 pt loll  that  ~ i’. positive. “t e’otim t4ete

analysis has Imcii been j x ’r lorim mus t.
25
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The expected number in the que ue is from (32)

mm
= p~~ ~ ( B - n X F p / a ) ( 4$)

n~~

witere t. is time nsumhe r in time queue. After sou se algebraic mmm an ipu lat io u (48) can he wri llenm as

13+ 1
I = 

— ~(i  + 13)11 — (Fp/a)J - (I  •— (Fp fa) I I (4Q)
(1  — (Fp/a))2

SO long as (Fp/c~’) � I .  Time expected queue length is always positive sitice for (F p f a ) > I , time (eros its
braces is a nm esm m ot on e itmcr easits g I uimct ion of (Fp/a) witis a nmini nmun s of 0 at (Fp/a) = I , and for (F p/~ ) 

~~
_ I

the terimi nut braces is im m omm t on e decreasing with a minimuiti of 0 at (Fpfa ) = I .  Time derivatives of ’ L ure as
follows

ai etA ~A
— ‘I’(—~- -~-) > 0  ( 50)

al Qç Pc
— 4’( - —) <0 (51 ’)
aW(~ a p

at. cup Pp
— = ‘l’(—— — 1’.. 0 (52)

a p

at aQ ~AQ
— = 4’(— — ~~~~~~~ (53)

a p

(iL P ‘in
— 

K 11+2 13+ 1 L~~’K
= ~(B+i ) ( . ‘~~ ‘ +11( 1 S) ( l + ~l ln ~I) lS( l +t~)J +.— — ‘-.0 (54)

ai~ ( I  ~5 ).5 (: 1’K ai~

13+1 II I — —

wherc~ ( Fp/a ) anmd 4’ = — 1 ( 1  €5 ‘I — ( 13 +1 )  (1 
~)I — j s i  ( ls jK S)I + 14K S) }

(I is)’ ( I  lS ’~

Time evaluation of expected Ietmgtim itt queue’ derivative’s r e’qui r cs time sigim of 4’. For \~~ I . the tmonn tnd
case, the first (cmi on the righ t ‘hand side’ of 4’ is tmega l ive and st mtzml l wim ile’ time se’coimd lert im is positive’.

~~~ ‘V positive time derivative of’ time expected queue witim respect to time’ Al t hii~e’ wage is i s sms tt im e and
wh im respect to time civilian wage , time prohahi lity of ’ fln el imt g ‘ivili a ,m eim mpl ov i t mem mt atm eh Air Force quality
reqtt ireni ent s is negative . The derivativ e of (lie expected queul . i t i m respect to time allowabl e’ force ’ is time ’
sum of’ two effects both of which arc time sau te signs. Thus, aim incre’ase its alksmvab le force’ level reduces the
expected queue.

2 t 1 ~~~ ~ ~ ~~, (t  a) ‘ I) and li m e flr st t er u m in ~ bee’si,tmes positive and t h e ’  secsrimst ten,, ne~atim ’c N mm , mme ’rj ccml , l , L l I5  SIS
IllS a limited ra nge Of values oh H . I S . u. and a abt iws ~ t € ’  lie posi t ive ’
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Equilibr iu.mm u s  the Air For ce Maim power Market

It follows front the foregoing analysis that of ’ the three va riables (Air i’ i ’ ne ’e wage , expected force level
and expected quality), time Air Force cats onl y contro l t~ o For a go s’t l  level el f time Air Force wage’, tim e
civtliamm wage ntimel time probability of fl mm e l i img c iv il ia im ettm p lo y imm e ’mm t time ’ Au Force can cimoose’ e’ t ibe t  t ime ’
expected force or time expecte d quality of ’ the f’orce’. lime Air For ce. hsmwevi ’i . catmu sot select bou t of t h ese’
variables.

As caim he se’eim t’resumm time ’ expressismmm lot time expected kit cc’ lewd (42 )  a clte ’ i ~e’ ~i f .i given quali t y
statmdarel determmmi umcs bo ils time arrival ta le’ ol pote’imtial emmli stees a imsi t ime um m e ’ a m , lc’u mg t l m of st,t~ iii time ’ Au i c i t  Ce ’
Time imsean lemmg th of Slav dc’ Ic ru sitm es t h e  service rate wh elm in torts ~le le t  ~nume ’s time ’ balk ui m g qmu e’ue. l’hmu s , time ’
cimoice of ’ a quality standard dete’rum siises time halkit sg probability and t im eme t ome time e xp e’cte’eI force ’ level. ( )i m
the esthe r hand the Air Force’ cat , cisexise a desired exp ected fs i i  cc is ve ’l Ibis de’suueel force le’ve’l c . m t t onls be’
ach ieved by accepting time quality of per xotm ume l th at us cou m si % t e umt wit is fl u e’ foie’e’ level cl ms tst ’n.

Under th t e’se cu n c mui tmstau m c ’e’s it utm o st he assuut se ’ei tisat time tra d e’ oi l  bs’t~ s’s’mi qmmaii tv ausei ts’rce lemc ’l is
umm a de in a ratio m mal mmt amm ner if ’ its iummpact on time Air Force ’ ummaump uwc ’r umm at ke! us to be muu md crs tooei . It se’eulms
reasotmahle Ici assui mm e that time Air Force seeks to u m m axium ti/ e It s ! ‘ c tu vc ’t s s ’ss For t lmis 1 ur i~~se’ as%tlt mm e’ t ime
Air Force u mmaxi um mi / es t ime following ef ’f’ect iveumess tu umct ion

+ +  +
F = i ’ j t ’, Q, ( I / p h  (5 5)

wimere I’ is ef’t’eetiveimess. I. 0 mmd p as pr eviotus l y ele fItte d .
Assuumme that time fmunm cti o tm F is itsere’asiimg aisei strict ly C , ’ t l , . i % e ’ ins its a r g u t i mem m t s . ‘rime ’ ave’rage’ leisgtim of

slav in t ime Air Force a ffects Air Force’ etiect iveume’ss beca u se it i\ ixis utiv e ly relaf ed to time e’xpe ’r ieumce ’ level of
t ime force . lkstit time (‘si re.’ level and time mm m e at s qu al it ~~.ui e’ .u ls s c is ‘~tt u ’ c’l~ re ’lak ’t i lit CtI e’e’t iVe’lteSS . li t iuddit ioim .
assut ime timat w title eac lm .ii gunmen I has a po~ I ire iii ii iIei5 e e’ i t  A ’  1 cI rce’ e’ t I e’ c t  tvC item s time u mm ag it il  titl e’ et f lists
efi’ect is diiumium isimius g .

As time iir ohie’ l m u is set tip, time Air Fs i t  c s ’ t t t a s~ t , Im i.’es ( S ~ I~s ci uoo s iumg I . 0 mm d p subIect Its tIme ’ force’
level t’un ct i omt (4.~ ) a n d  t fi ~’ func t i on  for p ( 22 ) .  Sub stit u t in t i  2 .’) a im n i (42) i n t o  (55 ) vk’Ids

+ + 
I = I~ t(W~ . SVc. Pt ., Q, I~ . ~~~. p (\V 1, W (~. I (~. Oil  (5t~)

wimer e t~W A. W( .. P( .  0. I )  is t i me ge’ne’rat e’\pr essioum for l im e ( tim cc level e’e l m ia t i o nm (42 ) . l ime ’ signm nme itati e m nm
esvcr time .u r gmtu mm e ’u mt s of ’ time force’ Ie’ve’l equation are ’ take’um fmoumm (431 t i sr om u g hm (47) . lime f i rs t -or d er  coimditi esn
for a itma xiu m mmu ttm of (5t~) Is

( l/ p ) P ~ 
~uQ 1 1l0

(‘s’i me hi t ioim (57 )  re’s lmu i ic ’s t im at time ’ Air Force’ i t asIc o i l  I sit  cc ’ level mm cl s i lt  .ul u t m so I lmat time immargi u m nu l gaits
in c t ( e~ t tm et te ’%s f ’r o tmm ai m incre ’asc’ i i m e lualit ~ (I  

~~
) e’\j c ’t I% epu als tim e t mma r gi im a l limits hi m e’t’t ect ive’t me’ss due’ (i i ( tie ’

- 
~ reel O ct b u m  h im I t le’aum le’itgt Is of st .15 au m e l time ’ t s it c c ’ ic~m CI. lime pret b le’mm t ea ut  he’ ill mist t a t  e’cI v ia h ig t ui e 10.

l’ise coimvex cui r es Ill  l ime ’ fi gure ’ r epre se ’;mt iso-c f Is ’e t  IS t’UCSS coi mte itii s. Afoi mg e’acim sit the’ C t I t V e ’S time
si li.ul tt Y of pensou mum e l aime l t ime total  i’sti ce level are’ v a t  it ’d fst r iuxe ’d h ’isgt lm ~iI st .o mum time’ Au l sitce’, so as to
ke’ep ef le ’e ( iv e iuc ’s,m ct€ t m ml j t , t  . lime’ fli rtis er ,,was a i ms t ’ei i t ie t t i t  is Intuit time ’ stu ig uu m . time greater lime ’ e’I fe ’e’ tu v e ’nts ’ss.

2 t h i s ’ ce ’ n smv Ii ’, €. t u t ie ’ tpi - s’fI s’c i  jvt’ne~ss e~iuiiu mi r s t € ‘ll€um I rt iiii the’ assmm nmp t Io. m sit s l i l e t  c’siit c’avlt ’s s’I this ’ s’ t t e ’c t I t t ’
less I h u e  h ill
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Time concave curve repr eseumts time force level eqeuati ous for fixed length esf stay lit time Air Force ’, lime ’ Ixt ium i A
tnt time tIgure represents time greatest attainable effectiveness given time force level equati etn .

Figure ’ 10. F~quu il ibr imummt u s  the force level -quafitv imlaute.

lime simape of time force ’ level f’nnct iomm (Figure 10) follows fr oumm time t’acl timat t isere is a qeua l ity level
such lim at ixtteust iai eumlistee s svill vatmis i m aumd timat even II ’ lime ’ Au Force woul d lake ’ all cetumm ers , time ’ force level
will he finite , In f ac t ,  in the latter ca.se’ F > I’ and presumably once 1 = I’ S’urtht ’t ~ dudions in the eiwmli y do
isol iumcr ease time force level,

lntcrease’s in lime ’ allowable ’ force imas two e’ff ’e ’cfs , First, it siu it ’ts etmu fw arcl time lint’ Ii’ (et r t 4. Seeesmsd , it
lu icre ase’s the’ um max i mmm uu n force ’ f ’rt t um m F to F’. l ’iuis cimaum ge ’ results in a umme i v e to e’qu il ih ri uu mm p et imml A’ atm d
iimcreases time ’ opli ummal force’ level ammd qu ality t o? mmd Q’, respectively.

l ists smite ’ d evice’ ca um be’ tu t ihii e ’ il  to u im dc r st aum d time iumm p act of ’ atm ium cre ’a se ’ j ut c iv ih inm us opp or lmu imitie ’s. lum
Figu re I I  time basic cmuu ’ce s i t t  Figmure ’ 10 lm av e he’eus reproduced. Aim immcre ’a se’ its civ iiia ts ut pp nrtu imi tie s sh ifts
t lte’ 1

.1’ curve’ towar d time orig ium. That is . for a n m y give ’us qmial ity of per soms mme’l time Air Force’ will imave ’ Itt settle
for a sim mall e ’r force, Or, aitermma t ive ’fy, for a uiv giveis force time ’ Air Fesrce svill lsnm ve ’ Itt settle for lower quality.
In f’act as simowim u s  time Ilgur e’, the ’ mt e’w e ’ q mm i h ibr iu mm m is at a lower level for both time force ’ level and quality.r aumd Q”, respectively.

L
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Up to this t iumse time disceissiots Isas been at a level of abstraction that has little value to the Air Force.
However, if it is assuummed that time ’ Ai; Force reaction to time cimaitge s ins civilians opportuinilies is to nma in l ain
quality stauselards for re -en listust ents , then the result will be’ increased turnover. if time Air Force also desires
to maintain the force level , tise um quality levels of incoumsiis g perse t imnu el tmi us t he reduced , Th is set of
circuimistances would lead to increased eusl istumsents coincidiimg with increased civil ian wages. ilowever, for a
givers quality, en li stu um etuts wutt id have fallen.

In Secf ion IV , time imp licatio ums of time ’ mmmdcl for Air Force procure umment are presented in considerably
nsore detail titan the simple example giveus here ,

IV. ThE (‘ONNFCl’ION BETWEEN TUE THEO RY
ANt) THE AIR FORCE MANPOWER EXPERI ENCE

A large niuutmbe r of’ studies isave estinsated tIme elasticity of seupp ly of eniis tees to time various military
services. All of I imis work has strived to get results whicim ium dicate that tise effect of increasing imiiii tary wages
is to increase’ etm iist ns e’nts, Unfortunately,  the previous studies did not deal witlm the je mint determination ef
the denmand for mmd supply of enlistees, and as a resul t , failed to identify time supply eqtuat ion. Essentially.
all the studies cited h ave purported to be estimating supply schedules although no theoretical justifications
for this assuit tptie n was presented. In fae’t, once time retention aumd enlistnsent nmarkets are considered
siums eullan e’ousl y it is seen that what investigators have previously estimmtated are reduced foms solutie ns.
Thus, the elasticity estim ates reported are not supply elasticities at all,

To see the connection hetweets time umsodcl presented above’ and the identification problem consider
the following graphical repr ese ’ntat ious of time itsodel. First , Figure 12 depicts time relation between expected
force level amsd time Air Force wage (schedul e t’f in the figure), given civilian wages aumd quality of personnel .
As cams be seeus fr oumm t lte fi gure time expected force level approaclses the allowable force as the Air Force’
wage rises. This simply reflects the positive derivative of the expected force’ level with respect to the Air
Force wage as reported in (43).

U,5 f 

-

Figure ’ 12. Expected force level and the Air Force wage .

For each point ott if there Is associated an arrival rate of enlistees ans d an expected service tinte for
ex isting personne l. Figure 13 shows these two schedules as they relate to the Air Force wage for fixed
civilian wages, quality of iwrsonnei and allowable force level.
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F igur e’ 13. Equili bri uumm itt time accessioum u mt arke ’t.

Time curv e’ Fp Fp relates lime re’pi ac e ’umme m m l de’u mmanc l lot use’w e’islus te’e’s 1st the’ al is iwable t ot  cc ’ fe ’vei I aum d
time i mme ’aum teurnove ’r rate p . i~~ a give ’um i , utmaiu mtaiuse ’ d with ce’r t a ius t~ , I p  is tI me ,u s~ i i t ’ t at e  a wiu tci t  t i c ’St

emmli ste ’e’s would he useeded to repla ce ’ those ’ euslis te’et per sotm nm e l who leave’ l i he ’ Au h o t  c c ’ ,i t th ~ itc aus I . t t e  p. A

U lsig lme ’r wage red uces tunmov er mmcl re’duce’s replacentenl det isan el . Titus . list ’ Au I ot cc’ u e i’ Ia ce tmte ’um t de ’mssanel .
or demand for new acce’ssions, is de’rive’ch l’r oumm time sempp ly of ’ umm a um ea ts  t’u cuts Ilsc ~ e’~ m sutusg stock of
Ime’rsetumtme’l. Put aut e ithe ’r sma ~ , de’mmmatsel jut t ime ’ accessioms um m arket is lime ’ c ot m mpieuu e ’t ml ci t supp l~ t i m t i me’ re’t eut tt e ilm

um ma r k e ’I .  Recal ling Figure ’ 12 . f c a umimot equal i but approacft e’s it cud~ it s time i t i m m u t  .is w age’s appr oa ch m
uts f ìum

~
t - limos . t ise ’re ’ is aim e’f’t’e’ctive accessi on ele ’um t amm el curve lj.utp . wlmich lie’s (Se’fO w l-0 F0, re’t li ’ct itmg ( lie ’

pr operty th at  I ~— I OVe’t tile’ r e ’le’vai m t n aum ge of ’ Air l e i t Ce’ wage’s. Re’c.ulIm n tg  e qu tat  t out  1

• I ~m !i p $  I 
~k U ( 55)

it cats he’ sects tlsat
I.

— = ~( ~ P~
) 

~
‘ .- . I

I - .

where’ p - e~/Fp is the’ rate ’ of ’ arrivals relative to time service tal e -

Now to cou m strm tcl lime ’ supply curve ’s. assmuutt e ti m a t gu siss aru’ m s’als , o . e’ \cce’ci lise ’ set v uc ’c ’ c’apahui it ~ .
tisis is tatmla nm om uumt to s.m~ iimg t im at time ’ flow of all app licai sts . re’ga t clie’ss ssl ’ c 1 u i a i i t ~ , e’xcc’s’sfs l i l t ’ I , t t c ’  at wi ti c’Is
aiip lj cants cmi he ae’ce’ltted. In (isi s case. p = e m - I -p ~ ‘ I .  I ci gross appi ucau fl s  lit’ siust wn by I l l s ’ emit s L I I  t t ~ As
th sis curve inmdi cate’s. time higher the’ Au Force’ wage’, (hue ’ gueale’m I lie rat e’ of applue ’at t t at i t s  , mf ~ I ~~ ne’I flow of
ai ’pl icanst s to time ‘i i i  Force is the ’ gross flow le’s,s those ’ appl ic ammts who balk because’ time ’ sv aul to L’c’gtim Ss’t ~ sc’s’

is too iesu mg. l imi t  u ’~ I flow o’ us

= (1 ~k~ cs (1’O)

sv f m e ’ m e’ p~, ~S lite ’ ‘ ii .mh m ml i i  (he’ Air Force ’ h a s  ito cu t r i c u t t  VJt ’,IIl c i t ’s au ii lime ’ u l m i e ’mie ’ t ’t 1
~
i pf k .~ II  ‘. .155 ai lin g

j nel oct h i t  u is at (i ts ’ f i ,m ) k ing valmie’. list ’ mmcl .u u u IS al c I us cii ass us .ts ~l ‘iS ’ tI m F igmut t’ I I f  Ic ’ e S O  lie’s
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every wlme ’re ’ abetve’ mm d let th e ’ left of t ime aa curv e , reflect ing the’ fact tim a t at any given wage umet arrivals are
less tlsan gross arrivals.

At the equ ili hr iunmu wage’ w~ t u e  a’a’ and fp fp  curves intersect .  This reflects the steady state propc ’Ity
ti sat time ’ ummean throughput aumd arrival rates ismust be equal. This condition is readil y derived front equat i on s
(58) by cancelling F , mmsu i tip lyi img by p and usiusg tI m e fact that a’ = a(l -— p~ ) to obtain

a’ = fp

This e ’qua ( ior m slates t h at time tusc an accessioum rate ’ equals the Imm e ’an torce level ti u mm i ~ time un eaus service
rate or tunmew er rat e per positio n . in the steady state it is also tri te tha t

((t2)
p a’

as can s he readily deduced t’r ot sm (55) . Tlmis result is sit mmp ly Utile ’s law and it iu se iic’ates th at time nm e aum leumgtis
e f s t a s  in the service equals the’ nsean force level divided by time accessioum rate.

Al time equiii hmi u imm wage w~ the es lu i i i t t r iut s t  accession rate a’* eqmials f*p*, hut a exceeds Fp. Figure
13 is cstns lructed to shmow t i mi s particular eelui l ihr ieunl wisich seems typical for the Air Force. Atm equi librium
does exist if a is less tisan or equal to Ep anm d h a s  all t h e  central properties of u s e  equilibriu m chosen here
for purpo ses of ’ ith mu s t ra t ie mn m , The important point exhibited by (lie figure ’ is tha t  the process is in equilibrium
wimeus time accession u smarket is in equ il ibr i etnu ; i.e. , a’ Fp. ansd at th u s eq ui l ibrim ut im gross arrivals need not
eqmua l the gross ine lmi cti ons capability ; i.e., a -� Fp or a = Fp are possible. Thus, it is not possible to conclude
that the systeum s is its or out of equilibrium by dire ct obse rvat ion of appli cants relative to gross iisd uct ioum
de isman d or recruiting guotas Fp.

Souse Comparati ve Static imp lications of the Empirical Model

At this poins i it will prove usef’ul to investigate time impact of changes in the various parameters whicis
underlie the imsodel and gain further understanding of the behavioral eleumments in the systent and tl meir
re l ati oms to the equi iibr iummi of tI m e process. h ere the discussion considers time impact of clmaimges in t i me level
of ’ the Air Force wage , time level of wage s in t h e  com peting civilian ummarket , the autisoriied force level. aumd a
nme asm ur e of tIme ei mmpiey mn ent opportuts ities in time civilian ummarket.

!~I ’ets of Change in the Air Mire e Wage. Consider an increase its the Air Force wage fronm W 5 to
w 2 as depicted ins Panels a and b of of Figure 14. The ummean force level rises in Patmei a aumd appro acime ’s tise
aut imori ied force level F. in Panel b the itigher wage elicits a larger supply ot’ applicants frosts a m I o 02 .  It ’
the tLtrno ver rate p were to stay constant , then the net suppl y of accessions a’ would rise also aioumg time a1’

curve. However, a isigimer issilitary wage reduce s p. As a result of larger gross arrival s and summa il er tur ne sver

rate, the m ean force’ level increases and p j ’  rises, thus leading the syst eum s to be f’ull more em iten wisicis

tsmaterialjies as ass increase ’ in Pk’ Theus am’a~ shifts back as time ~ oss supply a is processed int lo service less
rap idly because of the t’ahl in the turnover rate. Eventually, time a~’ a~’ curv e shifts back I c-i the ’ 02’ 02’ curve
wt sich is the um ew equitihri t t smm accession curv e consistent with time smaller lur imover u-ale ’ inmduc ed by time
higher Wage.

At the mmcmv equi ih riu uim the following arc true; f2 > f 1 . J.L~ < P t .  f 21.12 < f 1p 5 , a 2’ <a t’. a m “.. a2 ,  i~p2
< F P ~ P~ > P m .  P~ 2 > p~~ . The remarkable immmplication of

’ time analysis is that tI m e ’ mmew steady state
indu cti mn rate ’ a~’ is less tb m t ist’ old rate a 1’. Timus , an iumcrease in time Air Force wage. while increasing time
ross supply of applicants, act m izull y red uces the accessions rate because’ it increases personumel retention , thus
lowering th e ’ rate at w fuic h accessions must occur its order to replace losses , 4

aa rhe. large etieua n c ’e’ t ie ’tweet i th e et ’n ’ and act cur vt’s in nh e’ Ii~,’tire In it s) Way re’tle’ci s an actu al situation. These curve s
wer e etrJm% n in th i s 7tI;tnflt ’r f . r  ~~‘hlsigt~ Lie ;I) purp oses only.

Al l 5it ’ ttieme c’one’It , s toi , c .jrt ’ t~~r the t t t’jtt ~ t at e’, i t ’ , whe n the’ Ai m I cire’e’ reac’fmcs a mtc ’w eelu iiih r iui mm . In astetution ,
t he A If I -ores ’ e’I moomem let ~‘I5~imge’ t Ime elualit  y eu re’t’nh it s t h e ’ abov e’ il tsjxle’ns ut as he’ ~ t ise’t

31



‘
~~
=-

~~~~ ~~

t . 1’ A

S e s e 5

l’,,~- t’1 a V ,i r ,r l

Figure 14. The effect of changes in the Air Force wage .

It is instructive to consider a narrower nsodel of the acces sio im/ reteumtio im , umsa ump owe r flow us ma r ket.
Suppetse that the Air Force always nseets its force level constra int exact ly . To do this , the Air Force’ nmiUs t
accept app licants Irons the highest AFQT group compatible with a flow of accessioums just ad equate to
nmai ntain the force level. Such a situation is depicted in Panel a of Fi gure I S where tIme suppl y curves c-if femur
AFQT groups are labelled as I , II , Ill , and IV. At the force level F , the nuus mher of persoumumel in the Air
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Fzgmi? ’t’ 15. Personnel qualit y and Air Force wages.
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Force its cad s uu te mst al group is read ctft ’ as f’~ . f ’a . ft .  ausd f .~ . In s paisel b time i p  curv e simows turnover wimems
time force level is always at F~~ ith time um m ean little in service = l/ p~ Now , let be the total supply ot ’
potential accessions of all nseumtu l groelps. 2 Tlmen s . time quantity of accessiorm s takeim by time Air Force is Fp =

a 1’ corresponding ic-i the wage ’ W i .  Rejectioums equal time differemsce a~ a = a t -~~ Fp 1 .
Coimside’r imow aim increase its time Air Force wage froim s w u to w 2 .  Time force level reummains at F, but time

usew steady state usmeista l score cetusspositiois c-if’ time force’, as iisdicated ins Panel b, sh ows increased
proportions us the higiser AFQT score’ categories (I , Ii , and Ill  relative to IV). N aturaUy , it will take time
for this umew steady state ’ to eusmerg e .

itt time accessions and reten stiou s markets the ’ imig her wage elicits an increas e in time gross flow of
potentia l applicants . but a decrease in the accession rate ’ because of the lower personnel turnover , Clearly,
with 02 exceeding Fp2 = a2 ’ by a substantial auimou is t . time Air Force can select app licants frosts im igim er AFQT
cate~ tr ies and tisis e ’v emstu afl y ch saumges time ms t en mta l com l mp o sitio um of time fe rce to timat sisowus in Panel a.
Augn se ’isting this process is aim ab ih ily to int lueum ce time ’ qmu al ity of recnhi sting and extensdiumg pers etu mumel by
raising eligibility standards ,

2. tJ t ( ’( ’ts of (Ywnge ’ ~U th e ’ ( ‘in ’iliw: k’age , Tiue ’ ansalysis of this case’ will he faci l itated by begin n ing
wills time ’ sinmple ceul ai ts ty immesdel whereins time Air Force smma int a i im s a fixed f’orce’ le’vel , aumd t lm en m ext endinmg time
discussion to tise ummore cettmmp l icat ed stocimastic nmod el . l um Paumel a of Figure 16 t ls e’ supplies of time t’our
mm m ent ai categories are slmown at civilian wage C i .  When (isis wage rises to C2.  h u ol di i m g all ou ter para ul melers of
u s e  pre h ie ts s llxed , llse’se ’ supply curves shift back froums a j t  a~ u . u (.1.5 , to 0 m 2~ a 2 2  . 1 , (.14
Assuummi m mg time flows its l ise’ accession/retention nmmarket are adequate to sustain s F . time force level rei mt aiu ms
unchanged , he u t time uss ental gromi~-iings arc altered with higher pr op ort ionms e f  iV’s and s im malle ’r pr op ortionms e f ’
l’s, I f ’ s. ammd ill ’ s.

Its Pa,mef h time flow supply of applicants sim i t ’ts hack fr c t u mm a 1 to (12 .  h u t addit ktn. r c t e ’mtt  ion is adversely
affected ansd p~ rise’s ic-i Pa shifting t ise Fp curve etUt Ic-i Fp2 . its tise sit u atioum depicted time Air Force eimj oys
a iti gim app lit’au mt rate relati ve Ic-i timeir rep l ac e ’um se ’nmt deumsais d anm el time slm ift s in time a mmcl Fp curves do nmot put
it out of equih ibrium si . At e ’qu ilibriu im s. wills Air Feirce wage w . lime um ew acce~sioum rate is a j  = Fp2 wh ic im is
higimer titan the ’ old rate a t = Fp 1 . Tlse new app li canmt rate is less than the old appiicamm i rate aumd lime Air
Force ummust reje’ct a lower proportion of applicants if it is to mm m a intaiu m the force’ level ,

/ /‘~, 
/ 

~~~~~~~~~~~~~~~ H
- e l  a I _ i ,c t ’l I?

Figure 16. Personnel quality and civtha mm wages: Certaint y case.
2 5 rhm c an e’urve s~n have two dist ine’l in ie’rprclatio its , I iest . a c’aim he inte ’rprc ’te ’d as the’ arrival rate’ of quali fied

personne l so that as quality demanded decline’s an would shlt ’t right . Second , it e’an he inn e’rpr e ’t e’el as th e arrival rate ’ ot all
those who desire to enl ist rcgard~ess 01’ qualification s. Il ls th is latte ’r inte ’rpr e’tati on that is used in Figure IS ,
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A nsore extrense state of’ affairs nmigh t occur if time initial rejection rate is low , This situation is
dep icted in Figure 17. In this diagram the Air Force expe riences a low rejection rate ~a 1 — Fp5 )/a 1 so that
when the civilian wage rises the shifts in a and Fp take it out of equiibriuns in the accession ma r ket.
Applican ts a~ now are less than the flow neede d to replace losses Fp2 and the force level declines. As can
readily be seen , accessions decline , the rejection rate goes to zero and personnel losses exceed gains. In this
case the new observed accession rate is a point on the supply curve , whereas in the former case , where a
new steady state exists , the accession rate was a point on the ‘leman d curve . In the present unstable case a
higher civilian wage reiiuced accessions because observed accessions junsp from the demand curve to the
supp ly curve. In the forutme r stable case the higher civilian wage increased accessions because the Air Force
rep laceusent denn iand shifted to the right and the equilibrium point remained on the demand curve since the
quan tity ~iemanded was less than ol’fered .~~

~~~~~~~~

L

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1
2

F igur e 17 . Equilibrium accessions at alternativ e civilian
wages with low rejection.

A comparable exercise witis time stochastic model yields sosssewhat m u se - ire deftus ite results because time
nmsean force level adjusts to maintai n equ ih ibriun u m so long as ouse is attainsab le. Figure 18 exhibits the results
of an increase in the civilian wage assuu tmi msg a new equilibrium exists. In timis exam pl e time Air Force’ ns eaum
force level nsust fall substantially in order to bring t’~p~ back and below f~p 1 — t h is ins spite of t h e  increase
in p - and the equilibr iuism occmirs at time inter secti c-iss of ~2

’ ansd f 2Pa .  The new accessions rate is therefore
less than the old accession rate , and unfllic ’d vacancies increase .2 ‘~

The arguments which have been adduced to det smotmst rate time impact of a clsange u s  time civi liams wage ’
also convey the major results c-if an iumcrease ins civilians eu ssp loy iss enmt espportt unit ie s. While ’ it has beets
conventional to use the un employ isseu sl rat e U or its con msp le tsmc is t ( I  — U) as a n steasur e of weakimess or
strength in the civilian labor unarket . if seemmi s umsor e reasonsahie to use time labor force partic ip atio n rate.
Whateve r nsmeastare is used, it can be seen that time nutode l predicts a non .conventi e-inah resuit for chan ges in

26 lt is j ust th is shiftit~ of the cqci it ihrium nunt her of acces.cions front the de’nt ammd st’htetlule tet the supply sdtedulc’
depending on market conditions that results in the lack of identit ie’ation ot ’ th e’ pre ’viously est i m ,iit ’tt siipp ty %e’hCdult ’s .

~ 1To u nderstan d thi s sec ’nuin g lv aflornale )u ,c rcsufl it :)1Iast he’ kept in ntind that th e’ iimt ’rt’a~cc in c’ivi hia ii ~‘agcs red uces
uh e mean feurce level for given quality. Ace’orel ingtv. the turnover rate at the new tower imme an force’ level is tower , It  eleu e’s
not follow that rejections increa,se. In fact , they wil l , in general decline.
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Figure / 8 . Accession rates and civilian wages:
The stochastic case,

the strength of the civilian labor nnarket. Suppose, for exam ple , that the conventional view was adopted so
timat an increase in the unenmp loynsent rate signified a decrease in civilian ennp ioynnent prospects. Under this
conventional view accessions are on the supply curve and an increase in accessions should occur when
unemploynsent nses. in the present model th is is not the case. First an increase in time unemployment rate
increases retentio n thus shifting the Fp~ curve back to Fp2 .  Accompanying this change is a shift outward in
the accession supply curve frons a~ to a~. This is shownm for time certainty usmodel in Figure 19. The new
equilibrium accession rate is smaller than the old rate , not larger. The Air Force rejection rate rises and the

~

Figure 19 . Accessions and the strength
of the civilian labor market.

mental score consposition will tend to rise as standa rds are raised. The nsovenscnt at’ observed accessions ~~
‘

to o actually reveals a supply elasticity for extentions and reenlistnments rather t iman any supply heitavi or in
the accession market. it seems reasonable that in ligh t of the better retention supply the Air Force might
declare a slightly larger fraction ineligible for reenslistnment thereby improving the AFQT distribution on
both ends of the experience distribution . This would be revealed as an increase in p so thsat the final shift in
p might go from p~ to p~ rather than to p~. Of cou rse, any sk inmussin g of time AFQT dis t ribution at time
retenti on snarket reduces the skirnnming that nsay be done in the accession market.
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Further analyses of the instp act ot time ’ civiliaus labor ismarket sim ply follow time lines iimdic ated for time ’
e ffect of the civilian wage. To generalii e thmis wage umsay be’ tisough t of as ant expected wage pWc , wisere p is
sonmte niseasure of the euspioynset st probability in the civi liams nn ark et. 2 $

3. Effec ts oJ ’a Change in f/it ’ Required l ’orce I.evel. Consider ti te deternumi r mistic ismodel and exaussine
the consequences of a decrease in the umsandat ed force level. Figure 20 exisibits tisis chmange with F 1 shilling
back to F2 so that F5p shifts hack to F 2p , assuming turnover p is uisaff ’ected by time force level cha mge . Time

supply of app licants also shifts back , and if the Air Force is a perfect conispetitor its time labor usmarket .—-~ 
=

so that the chan ge in a is prop ortional to the c!~an ge iii F. At time new steady state , accessions a2’ equal

F2p and are less than the initial accession rate as’.
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F igure 20. Accessions and the force level: The certainty case .

In the stoch astic niodel the story is m u d s the saisme and is told by Panels a and b of ’ Figure 2 I .  Agai;
the conclusion is that the net accession rate falls when the force level is reduced. Timis description is a
simplification in at least one important respect. It indicates isow one steady state coisspares witis another .
but ignores the path that may be takens to reach the new steady state. One notable aspect of the adjustmenst
process may be the Air Force ’s ability to fire personnel as a usm eaums of pauitsg down the force level. Thus,

~ rather than shut down accessions to zero and let normal turnover bring the force level down to time desired
s:/e, the targe t can be achieved niore rapidly by flr insg souse c f  the existing stock of persot mnse l . by cutting
reenlistnmsent bonuses and so on. Such a policy speeds tIse adjustimm eu st tc-i equilibr ium ansd preve umts sisutdown T
of the training schools , recruiting offices and other par ts of tIme accessions pipeline , which would be required
if accessions were to he frozen at zero until the required lower lorce level is acimieved. More over , if tim e Air
Force selectively fires to speed time nsovement to the new equil ibriun s , it ustigist be expected thsat time AFQT
distribution of the enlisted personnel in the Air Force would inst prove.

21 Bot h nhe long run and shor t ru n employment oppo r tuniny in the civilian markets ar e relevant l’c~r the enh i t nmc ’nS
and desired lengt h of stay decisions. The short run rat e r esult s In a cyclical effect on ret entions and arrival rates , The’ ne’t
effect of th is cyclica l effect depend s on whethe r or not the Air Fore’e uses a cyclical quality sta ndard . At c’ofls t a f l t  qu a lity,
as pointed out ab ove , the level of accessions will be inversely related to unemployment ,
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i”igure 2!. AccessIons aimd the force level: The stochastic case .

V .  A PRELtIDF TO Tll~ l’Ml ’lRl ( ’At WO RK

Before developing ti m e detailed etm mpiri cal m od el , to he estlmn at eel , It ustay be’ advisabl e lo establish lime
cuimpi rical rekvatscc of time approacls takeus (mere i-iy cxa u niumlumg Its int mp licat lonss f( mn earlier studies cif itt il i larv
nssumpower supply . Because time uut odcl d iscussed here h usks tIme ’ r ete i m l i smi m au m d accessiotm ism ai k e t s  and
incorporate s quality rationing (by AFQ’l’ category) . it (t at slgs mlt)csmu mt iuttp llcations lou t imese caulie m s t u d i e s
t im a t did ntot conmsielcr tisese aspects of’ time usmllilsmry utmauspcmwer tmttsrket.

I ‘ Earli er sludlcs h ave focused on eith er the accessions ussa rk et or tIme retenstiots imsarket . but have not
linked tlm cts m togetiser In a simu ltanm eous system . lim time accession studies , time I’ocsus isas beets out est iums ati um g
tIme supply function for new ssccesslsmuts wislcls relat es time aceessloum rate to time uss ili taty wage , the clvihiaut
wage and oUter dcter smml naumts of labor supply such as tlu~ uu scus mp loyt ms eumt rate. Fre’usm lime precedlutg sect lout it
sisould he clear t im at tim ere are serious doubts as to witet imer tisese studies have id cumt lfled a supply I’utmc li ot m at
sQ owltmg to the fact that t Ime accession ra te is re lated to supply and dem~vu1. ‘l’huerc arc essentially t iur cc
Issues that insist he addressed l um ant cxt stts lsmsm t io um of tisis work: (a) Is time suhilly t’unct is sus ideumt lt)ed ’? (h)
What analyt ical trc atum m eu mt Is accorded to qual ity ’? (c) I low do time ismodels st s sum d up to time rcce umt exp eri cum ee
wlt im Mr Force enlisted personnel’ ! itt t lm ls dlscussiout , at teustiou s Is cussfltmcd to tw it studIes . sm ite ’ tRIn g
tinne-scrics data and tim c other using cross-se ctloummsl data . slutce tisere smre no subs taimlive dli ’fer cumc’es its time
nsmodels specified in the other stud ies of’ uss ilit ary utmaum pow er supply .

The Fisher Study
lit a respected study , I ’ tslm e ’s ( I  ‘~(,9) c xa nmli m cd the relat i ctum

F We A
— + 0 1 I n(— ’ . )  t~~, I n( I ~ ~ 

4 a ~ 
‘I us( I “S”) 4 a4SI’ 4- a6StI 4 c~, At ’ ((s3)

where F • total Arutsed Fore’es e umhls tummen ts I ts n meum t ai categories I , II , m m d  Il l . I’ utm smh ’ clv lhlmtim jx -ipulatio ut
age I 7 througit 2t) , We’ • civ ilian wage . W M mnihl t ~ ry wag e . U uume ’tt m p hs y u mte utt r ate, umm ale s age 1$ timrough
iQ . A t otal accessions ( ens hlalum meu s t s plus clr al ’t s) , mmci in  indica t e s time ’ l ogsm r it tmn m of ’ time variable. Sc isotud
duun ummy var iable s lot sprlmsg. suusmnm er antI ant u ummtm were also Iumcluded au md are , resp ectively. SP - - spriusg. St I

t 7
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sui mmtmscr atmd A t I  = Autum ns.  Fisher i’ouisd a t ~—. 0, a 2 0 , a ‘— 0, a 4 ~— 0. a 5 0 , a~ 0, with al l hut time
cue t’tlc iemst ut (I  — ( I i  signit Icaust (t ’r at io ~ 2) . The elasticity ut th e eu m l ist i sm e ’umt r ate with respect to military
earnings was est iussatee l to be 0.4t .29

I l u t ’ Fisher immodel was estim ated w it lm Air Force data fun the period July 1%’) ( ts907) to June l’)7h

~7t 0t~) to see’ if t imis later exper iemmc e accorded well with the umsu de l . Time results of the e’ sl i m m u a lui ’ I m arc
preseusted in ‘fable I - It is clear that lime t isud el does nest orgamsi/.e t h e later data.  The coef lIcieumt ~~i of

Wc
l i i— , which was mme gat ive in Fisher’s estinmiates , is positive for tIte later pe r iemd and highly sigisit ’icaumt

Wits
In cus ploy um ent does nut iustlueu sce e ’ni istms sents jud giu sg front time ex t rent el y low I ‘rat in of its coe fficient .

flmis result agrees with Maimer’s es t imm m a tes its ti ma t tIme coefficient of ( I  — ( I )  was (imsi gnitIcan ut in his

regressiouss as we ’ll.
It is unreascmusab le to cousciude t i mat the supp ly of eutl i s l i s ten mts is use’gative iy related te m time imuuh tar y wage

tro ut I961~ ott hut positively related ins time Fisher period (t h ird quarter (‘)57 to tisird quarter I%5). Rat l sen
thtere is clearly a serious spec it lc atioum error m m  time Fisher equations that leads it to iut m p l~ ;-iositivc e isl t stttmentt
supply elasticities fur  otie period and tse~ mt iv e elasticities fur anoth er.

Table I .  Estimates of Fisher Model with Air Force
Enlisted Personnel Data for the Period

6907 to 7606

C in,~~~
’ mn(1” UI SP SU AU R2

.0003 .0008 - .0002 •

(3.3(s ) ( 15.47) (0.28)
- .0003 .0008 -,0000ô .00001 .00002 0 .77
(2.6(s) ( 14 ,33) (0,07) (0.27) (0.42) (0.0’))

The nmodel developed here indicates that observed enlistments may he on tim e supply curve or the
demausd curve depeusdiusg upo n the wage , force level req u ir etssenmts , and supp l y of applicants. The Fisher
equation tt sust be conssidered to be a reduced forums equation rather tisan a supply equation and tit ere ’t ’ore is
imot indicative oh’ the supply response of enlistees to altensative wages. Timis ce’utstnsent also applies to the
other suppl y studies reviewed ; they isav e failed to identify the supply curve and have instead es lui msuted a
reduced forum equation o!’ a sinsul taneous equations ussodel.

flue explan ati oms for Fisher ’s results w itim the cotstext of t h e  mm sode l develope d (mere would be as
follows- let w 1 , r et~rr ius g to I’~ ure (22 ) ,  be the ratio of time uss il itary wage to the civ iliams w age at time early
part of time t iusse period . At tisis wage asmd giveus time force level requir en stent F . time replaceusteus t demisand ol’
time Ar nuu ~’d i’ ,irCt ’S is F14w ), where time turnover rate p is a function c-it’ time wage ratio wit ls a negati ve first
derivative. Else ua t uo  w dr i f ted  dowmmw ard over the period accortiimsg to Fisher. So let w 2 represent time later
wage rati o .  ,~t w 1 tIm e supply of voiu imt cer eus lis t nseumt s is CS aisit time mm um m mhe ’ r drafted is d = F t p(w i ) 

~ i .  lit
ha tt er ’s equation s there is a posit ive rdat ioim between the proportion c-if accessiouss drafted and eusi ist u t ses mt s ,
whic lm (me siste r pr ets as arising t ’r c-ii ms draf t pressure. In or der It s get timis relation it ts nmeee ’ssary to assu imme th t at
time force level was re d uced , say, from I -~ to F 5. This results its the positive relations hetweens time wage and
supply , as atsowim i-i’. pcm itmt s on time supply curve , as well as a positive relation hetwecus the thal’t u a t e  atmd
en h istum mcu mt s as j usdicated h~ a coutspar ison ol (o~~ , d 1 ) wit it (0 2 , d 1) . Il ’ there were dr a ft ’iimdu e’ed euslist mssen ts ,
th is would he shoWn as a nght ward shift of cv to a positioms betwee n a~ at -id a~ suclm as shown by t ime
curve S.

A It hi ’uagtu issue is I uk en wi th l j ilter culmeci using time uu lea i slumg ut Is i~ e’s t l i tS  .ut c’ s t tie’ overa ll isect’ ut work wa s
out sta nd ing in it s und er stand ing ot the data and the sali n as .,t - c-essiOis I stts t sleumm .

30 l ime or St ’s 05 cc  n the’ ri s~- tsed iile’ it th e repl acement dousand 5115c c at wages jbu ve t tus k’s’et h O  c l i  dl in tns g dIet ’urs
so I It it cliji u indu ced en listments .i iiis t t -
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1~i~ure 22. Fislser ’s “supp ly ” estimate.

Its the abseusce of draft’pressure d eu s l istumments , time Fisite’u equation woul d e ’ st i imt at e’ time wage sti~1ply
elasticity, at least iumscmfa r as it would not be cots founded b~- de usm an d e ffet’Is of li me ’ period at sa iyie ’d - hum I lid ’
later sa nmup le period , imuwever . this is not time case as iumdic alech by tIme estiummat e s hireseutt ed u s  Table ’ I .  l’ime ’~c’
estimates show a msegative relati ous betwee ns time ms u i l it aryf c ivi li amm wage’ ratio au th enti stu sme ’i st s. This result us
easily explaimmed by time ’ reducti on in tim e l’tmr c e level ausd rise in time w age rati o whsichs citar acter ii-e ’s t l mm a lat er

I ‘ period. As Figure 23 iusdicate s , time en h istumm eu st rate ’s are use-i l po immts ous time supp iy curve b u tt ame ’ po ilsts sm ut
shift ing detm t am md curves ittst eael .

I ”igun. 23. Wage enlistment relation
in the po~t AVF period.

(‘,rlssmer et *1
A imm ure recetmt study -if Air i:esrce enm h is t u imen mts h~’ (hissiumc r et md . ( 1Q74) is also plagued is~

idenstif Icafion prohlenss. 01’ time five regrcsaiotss reported , two imad a uscgative’ cue’flicieimt lot time ’
u smi l ita r y/civ uhia um wage ratio. Time mmm odcl used is a variant of time Fisher usmoild .

Tisese regressiouts are esti um sat ed wi t im cro ss-secticmnmai ratim er t t m a tm t iuu u e ’se ’rie s data ,  b u t  i t  mc clea r th at
pm bhcumms si u mmil a r It s thsose encouustcrcd its time-series also appear and ummak e it uutchear whether time
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eum l ist i mm eusts observed are po iusts out time denmmam m d tmr supply curves. Time practice of res lrict ing time
immeas u rense ust 01’ supply to time po~-iul atio im wimi c is is qualif ied aumd availab le (‘or imsi h i tary service (QM A) as
deteri smined by AFQT scores fu rther coisfoun sds de mmma n d ausd suppl y by placi it g a d eu mmammd . r el at ed con straint
on supply. For examsspl e , res tricting st-iusse s-it’ t ime regressionss to im se ts tal categories I aumd ii. ~ ve “supply ”
regression coef hic ieimts whsi c im are ise~ utive. But wiseum time regressioums apply let all msm e ’ i m tah categories , time
coef ’ilc ieumt s are positive ’.

VI. THE E M P I R I C A L .  RESULTS

Het’ore proceeding to t ime enspirical est iumsa t ics t t time th eoretical structure c-i( t ime us cxk l mtse ~ t he related
te) time data. This requires tisat it he recogitized that  a mt v tiseory is a imighiy styli/eel view of time world. l’lme
el eumme im t s of time theory represeist their real -worl d counterparts ously iumsp erf ect ly. With s tisi s tim umt i utd this
sectiots wil l bring ti various aspects ut time t iseory to bear oim lime eum sp ir ical re latiouss expect ed itt time ’ dat a .

The actual imu it sber of accessiouss ins aisy perio d depensd out a umuitsbe r of factors . outl y cute of w isic hu is
the ra te oh arrival c-if prospective eumh iste es. lit fact , iii t ime ’  simon r uui m t ime um uu sthe r of accessiouts ti t l is t equal time ’
tunm over plus time ‘sausge u s  time actual t’orce level. As ptmit mted m ui t above , t h e  tum i mover rate ’ u s  time sleady
state is dcter mms ined by the msm e aum desired le iigtl m of ’ st ay its time Air Force. Fro u ss time tlmeoreticai discuussioim this
desired lenm g t is of sta~’ is a fem ns ctio m - amsmots g otimers of time Air Force ’ wage , time ’ ci vih i a ms wage ’ ausd civili an
emm sp loy u m ieust opportum mit ies. Titus , time deitsa ,md for atsd t ime supply of ’ accessioums a te  u t t t t  ii m cl ep ei td eumt

The arriv al rate of pot etmt ial enhistecs depends csnm time mmu nm b c r ot ’ iusdividuals who (save desired Air
Force stays large enough to umsak e time nm ini u msuu sm eus h istisseust superior to a wemrk ing career wi l ls ito Air Force’
service. As shown above, time desired years of ’ immii tary service for aimy givets p erumma lment co imsu immpti ou m streaust
depends on military and civilian wages. Timis rel atious can be wr itt e ’u s as

M
PV = f e  rt W (0th + f e 1

~
t w ( ~4 t )dt ((s4)

H 0 M

wimere PV is present value , r is time iustere st rate , M aumel I.’ are respectivel y years its time ’ ns lli t ary ausd years as a
civilian, W 155(t ) is time immilitary wage at t iu st e I amsd W~(M . t )  is time civi l i amm wage at tin m se t . ”

The effect of ’ umm u li tary trai t mi n m g cut civi l ia im wages is accouiste’d fur (- iv w i ’m tium g time civiliams wage’ at t immm e I

as a t’uncti ots ot ’ time years of ’ issi l itary service. Military service ’ imas a positive el’fect it ’

W c(M. I) ~ W ,(0, I) Vt (M, M+C) (tuS)

Tlmat is . if training has a positive effect , li se ’us time civ ih i am m wage ’ after ums i i tary  service mv iii he higimer th tams it
would have beets after time sante t su um mbe r c-if years s-if civ i l i ams life. Note t lmat (65) is useitimer ume’ccssary um o r
sufficient for a non-,en desired lengths c-if issi h it ar service. ” 2

If it is assuismed that time paths of~ wages h ot im u s  t ime ums ih i tar v  and civiliamm life grow expous eutti al ly at a
constant rate , tiseum hotis wages caus he wri t ten as

W
115

(t )  = W tm s (0)e~
t (Is(s)

31 
~~~~~ form uI (64) shows clear I I he clist t a c t  ion bet %%‘t’c’n tsli r .ippruae ’It .ii t c l I lit’ ctlre’e’t e’Ittiice tmppr sxit’h. In the

careen cimtsk’r appr oach the relevant osssmpar ison w ciuld tie

L .
‘ “~ rt ~~~ t ~~

so t hat com bi na t ions cii’ military a nti cwiti,i, s wor k c’t ’I ’tsni .ire ignored .
.52 r im~t i~ Iini’lt’r’nces t ot  the si di n . l r  vc’ri~Is c ic i l i . t i s  l i t c  .,ls~ t’u t ler list ’ ti15’t i i i , ’
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W c(M~ 
I) = W~(M, M)e~ (t M) (67)

From (67) it foilows that (65) holds if

W c(M • M) > Wc(0)e~~
M 

~68)

Now letting W~(M , MI he proportio usal to W~(0) yields

W c(M~ MI = ~/ (M)W~ (0)e~~M ((s o )

where ~4M) > 0 is tise factor of pro~-iort ioimali ty . Note that if utm i l itary traini tmg hmas no civiliais value . t h m e m s

= e 4~M aus d W~(M , MI = W c(O). Usuus g (65)) write (67) as

W
~
(M, t )  ~I(M)W (0)(4t (70’)

Using (66) amsd (70) rewrite time preseist value of total lil ’el immm e earnings as

M M+C
= I ~~~~~~~~~~~~ + j  e((

~’~ ,L4M)W~(0)d l (7 1’)
0 M

whicts is a funsc t ionm only of b e gin ms inmg ms ti hit ary antI civil iait wages Fr ousm (7 1)  lime slope ’ oh’ th m e mso-pr ese’iml
value constraint (time constant pe nustan eust con stms ttpt ioum locus) is

W ,(O)
W O ’

4
~~~~~aM i5S~

= W (0) ~
_,() (72)

( 
~(M -_ r)M +w 1~~uyi, (~

4-_ r)M ie(W-r W _ i

Which is negative and a function of the relative wage. In fact , time greater time civilians wage is relative I c- i time
m ssiit ary wage, the steepe r Is the iso-consuistpt ion loctis since

aM

(73)
rW .(O) i W ,(O)

a 
~ 

mP(M)e(0 r)M + —_‘ e(
~

_T)M(e(
~~

r)C
~ I )

Lw151(o) J W 111(0)

is definitely negative. 3 ~
Clearly tisen time likehilmood that any ind ividual will lsave a desired m smil itary stay sut ’tIcieustly large Ic ’

iusduce en i is t n semmt fl-in a given minimum eu shistu sment period is ~ -isitive 1y related to the us sil ilary heginniisg
wage and negatively related to the heginuming civilian wage. Alternatively, this likelihmood is positively related
to the nmt io of beginning military to beginning civilian wages. Given the (ikeiilscmod of enh ist its eut i the arrival
rate s-if Potential enhistees depends on the imunsbe r c-it’ Ind ividuals at the appropriate poinmt in tlseir work
careers . The nunsher of individuals u s  the 16 throug h (5) age group is usually taken Ic- i he time relevant gr otmp
(‘or this case.

‘~ is clear front ~72) Ibis i.so’prs’se’nt va lu e constra int Is not linear in M and I.’. in fa ct, it Is concact ’. I bis c’u u sc ,lcl t s

~t’ the con stra int in no wti y j fic ’cts tsa r .,is,ilvsis scs lung itS the constraint Is le’ss ccsIic ’.uvt ’ t it an the Iixl i I tt ’rc ’sa’ t’ carv es -
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its ad diti o u m ItS time ’ relative t-ieg inusi img wages the probabil ity of h eim m g etu spltsyc ’d h a s  hee’is igsmor e ’d iii time
above aitalysis. Its the loutg m u t t  however , a r ec luctic - ius u s  t ime prc -ih abiii t~ of bei img e’uump loy ed will imscrea se time
hikelihoc-id timat aim iisdividu al w i t im a positive desired ist i hi t ar  service t isa t is less thaum the u s~itm ittmu i ms required
will it o imc’tltele ’ss lltsd it cp t iiisai to enm h ist ,  Titus , soisme usseas ur e c-it ’ time probability c- if i-ic ing eut i l~oyedl in s time
civiia,t sector usmust he ctsed its ex piaii m iu tg short -m it cima isges u s  the arriv al r a te.

lit additi ons to time impact s-if relative ’ wages c-its time arrival rate time tise ory imas sisowis time itmmp ortuusc e’ of
tiseur i i mm pac t out time ’ desired years of ussi h it ary service. This la t ter  e leumment is i imm po r la t it because ie utgt im of ’
service aloisg wit i m time allowable force de l er m m m iu me ’s time tu ui sc - i ve ’r rate aimd tisus . time cleui saz td for enm l i st e’es. lit
the Air Force issarket time act nat mmu ummbe r of entistees is detenssined jointly by the arrival t a t e  (supply) and
time (‘once level i smaiu tte ima, sce requireusse ist (de i smaisci). Thus lat ter  eleissent is coissposed c-if tim e m tscoim leisgtis c-if
stay u s  the Air Ft-ret’ aitd time allowable force level. Wisat is obse rved as enlistments will , wheit force level
ism alimtc tt a.t mc e r equ ir euneists exceed arrival s, be a po iutt c-its time supply curv e and , wis eum arrivals exceed fence
level ums ai mmt ei ta i tc e  r e qu ir eum m etmt s , he out time deuss and curve ’.

Time following paragr apims co umtai n a brie l’ descnip t iou s oh ’ tim e data used fctr the statistical amsaly s is. Time
data d escription accouts ls for time (‘act tis al iu sdiv idua l s Cust er time decision mt sak iusg group rati ser ummeveuthy
tisr ougit the year r esu t lt i tmg u s  a seascmal et ’l’ect c n  time arrival rate. In addition , durut sg souse c-if the period c-if
time data time draft was still ims effect. lit tisis case time decisio,s imsaki isg prc-icess described earlier mmtus l he
utmoditled siutce evens timose ’ wit im tero desired us m ih itary service um sa y (1usd it opt iimsal to eus hi st. Its bou t c-if Ilsese
cases du iss i ts y variables were used to accu utmt for timese ef ’fects.

Description of Data

This sect ic -its pre ’seusts a descriptions of time variables emssp loyed in the analysis. it is of particular
import ance to msc-it e cer t a ’.rm i i sstitutic -iu sa l aspects of the Air F c- ir ce personnel systeism which imave germerated time
available data. limiti al ly . several a it errm ative ummeas ur es of first -ten ts eniistnsents are discussed. This is followed
by a dehi umeation of lime usature ammd sources of time data wiiicis appear as expiam satory variables.

Mud s c-il’ the eutmpi n icai wc-irk which follows is intended to explauus observed variations u s  accessions c-if
Air Force enlisted perse-iis isei . Tisere are two important dates associated witis cacti enh istus m ent : “Tot al Active
Federal Military Service l)ate ” (TAFMSI) , or service date) and “ paydate. ” Time latter re fers to time date c-its
which time individcm al executes aim en li stmsse umt contract , that is , time date on whicim longevity heguums accnh iisg
fur pay purposes. TAFMSD is the date on which the eumlistee actual ly cousmumsences active duty.
Supply-related factors such as seasonailty in enlistissents and demand-related cousstra ints sud s as
end-strength requireunets s resul t in time fact that , for some individuals , paydate precedes TAFMSD. For
exa immp le , a high school senior utm ig ht decide to enlist in Jansuary , but imol to report for active duty unt il  after
graduation in June. Or , to preven st the size of the enlisted force froiss exceeding (‘ongressionally-umsandate cl
nsan power levels ume ar the end of a particular fiscal year , sousse enhistees ummay be “carried Ow en ” to the
following year. In any case , tisese individual s are assigned to time inactive Reserve for lime period during
which they are waiting to begin active service.

The above consideration s give rise to three possible m m mea s uu re s o f  time gross imsc n lhhy fl ow of cniist ees to
the Air Force: enlistnsents based n paydate , emmli stn sents based on TAFMSD , ausd eushi stments of inciividu al s
for wIs cuim paydate and TAFMSI) coincide.

On a prior i grounds, one would expect eumllstment s based oum paydate to exhibit a relativel y large r
degree of fluctuation over time than the other two ummeasures. Seasonal treum cl s woul d be expected to-i he umsore
pronounced in the paydate enhis tnms ent series since this represents time unadjusted monthly nunsber of
“hires” by the A.ir Force.

If time Air Force att enmpts Ic-i “simsoo tim” the flow of enlistees to the active force , this should be
reflected in the TAFMSI) data. Emil isti sments based c-in service date give a imseasur e c-i l’ the imunuber oh’
undividuals who report to begin employment each smm onth.
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i :itmaii~ , tit e et mli stuss eus l data c-in iu sdiv idu al s t~s m who ms t p ayda t e aimd lA F MS 1) coiuscide c’ams he
t tst er p ret e ’d as r epre scum limsg “ i m u m usm ecl ia lo ’ eum l ist tHei sts. ” hites t’ are cim l iste e s wise-i dt) riot wait Ic -i beg u ut
eiss pl oyumme nl aisd titi s series w s- ieml c l . u s  gemser al , scent to fo ll ow time basic l s i rims g pattern c-il ri se Air Force.

Figure 24 displays time tisree eus h ist i su c ust series fc- ir time ent ire  li t h e’ pe riod covered h~ t i me pre semst
,umaI ~-sis. I’ise data were derive d frt - i n t  a computer tape usmade available h~ time Air Fe-irce I h oust ai s Resources
Lmh ora te ry .

l)alu relating to time civilian lab c- i r kuce were c bt aiu sed l’rc m ums published amsd uu spc ih lis imed sources cml ’ time
of Lsbc-ir Statistics (HI S), t 4  It was assumised ti sat time ’ r el eva um l group irons wlsicis poteustia l enliste ’es

arc ’ obtained is time total ist al e . iio msium stitc i ti on alj , e d populatiout , ages 16 to (9 years . iumc lusi ve. No at teummpt
has beets usm a de t om adjctst t h is grc - icm p Ic - i c- ibta ius aim es tiumsa le of time sc-i-called “qualified rss il itary available”
(QM A). For t h is age-sex cla ssi f l c at ionm , nuuo ntiti y ohse rvati oi is were gathered out time following variables : total
civilians Iahc r l’once participants , I t - i t a l usc - it its lime lai - ic - in l’on ce , amid total  unen ms~~oyed. 1m m accordatmce with BLS
de l iumiti t -ins. time tota l im oum - ims st i lut i on al i te d p c -ip ul atic-ims c-if 16 thrc -iughs 19-year .old unit Ies is time suism ut those
iii  tim e labor force aimd tisose usc - i t in time ’ lab -in force ’, Time uneussp loyment rate is . limen . lime tc mt al utme mmm p l oyed
div ided by time imuummbe r u s  t ime hahor fe-nec. The emm sp lt - iy i ss en t  rate appeari isg u s  sousme c-if time regressic -ins is
calculated tc s he uumi ly umsiumus the uus c msmp le - iyusmeumt rate.

In time iumitia l re gressic -iit s, civ i h i m mms wages were takemm to he time average weekly earsmings of prcxl cmct io it c-in
imt snsup ervisory persc -iitne i c-its private u m omma gri cu l t mr a l payrolls. These data were multiplied l-iy 4 Ic -i obtaits
i tmc n mt i shy wage equiv aleists. However , nc-i adjus titm eus ts were u mmade Ic-i take accouumt oh variations its the le ’ngt im
of the work week. Iii these saute regressions, n st ili ~ary wages are time utu u r m th l y basic comslpe issat ion of
iumdiv idual s in s paygrade F-I .  Al l im ougim enlis t ed pe n sc-i um mme l receive a variety of c-i lher allowam ices bc -ills directly
ammd in kind , utmost f’onu sss of co t mmp ei m sa l i o t m are propontic -insal Ic - i base pay so that using c-iu sly time lat ter  as a
umse asure c-if issiitary wages affects absol imle , rat h er timams relative , levels f ummi l itay pay.

Over a pe riod covered by this study , time enlisted force declined froiss a strength of alnicet 725 ,000 at
the end c-if F\’ 191st) It - i just over 480,000 by lime close of F\’ 1976. Ic-i lake account of’ thi s reductiot s . a
force level variable appears ins ust an y of time regressioums: il is usmeasure d by eumte rim mg time eumd~~f-fls cai-year
umsanpower ceiiin~ established in time Coimgr essional budgeti ng process. Over time sau mse period , however , time ’
nuissber of imsdivi du al s its paygrade F -h rosé fri -inst 18,000 at lime end oh’ FY 1969 to a peak of just over
25,001) in i:y l’)73 , t he rm declined to ahcwt 20,000 at t u e  end at ’ FY 1976. This tre rsd is reflected u t
variable “F I .“~

Finally, l’our dums sr m my variables isave been introdu ced. Three are seasotsal dun smie ’s: time spring du n mu m sy
(SPDUM) has the value c-if I for time months of ’ Mancis , April , and May; lime s cu umsms me n duis m is my (SUI)l. IM )
equals I fesr J umse , July, anmd Asmg musl ; artd lime a t m l uumsum dumnsy ( AUI)UM) Imas time value I ft-in Septemm iber ,
October, aisd Novemm mben. Ic-i tak e account of time possibility Ilsat lime operatic -in of time Selective Service
S% st euss  had aim inmpact on Air Force eum listu mm ents , a draft duussumsy (l)FTI)UM) was entered, lime draf ’l du im mnsy
imas a value of I for Ja u m suat y 1973 , t sr earlier , and rero ollmerw ise,~~

Table 2 sun mu mmari ,,es time umma jo r poinsts discusse d u s  this secti on.

5. t ) epa rntsmen m ut I .c t’c-tr . Hur c’aci ut labor Statistic s , i’.’mjslo; ’mt ’nt anti !“ar nings. W .tsl t im mg u t-ti m , t ) .t. ’, : I. - S.
t csvt ’rn unent Pni n lint t Office . va rious tssucs. -

I-~ rc~ le’vel imwen uc ’ries are tlepicteci u t  Appc ’nttix I) ,
36 Pre ~ide nt Richard Nix on announced the cmstl e I ’ t ise d r a ft a im ) anu ary .~7 , 1Q7 3 . l Ime Air Fe-tr ee Is the only und’ c - t i

uh e four serv ices which has never used the dr aft I t s  pro cure e’nlist c’ et pt’r scsutne ’l , so t I m e l) I - l ’I ) L I M  can he’ interpr eted is
r ep rt’senuin g tin e’cd’gt’n tsus indut ’cntc ’nu to enl ist in lime Air Ft - t re e’ ra t ltc ’r tita n th e U.S. Army.
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Figure 24 (Continued)
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Table 2. Swtmmary of Vanabk Definitiouts and Sources

Varta bi N.m. Dssc,iption Sour ce 
— -

ENLIST Gross enlistments based ot s: USAFUR L
I .  paydate
2 . TAFMSD
3. paydate = TAFMS I)

(see specific regressions for dehlumiti c~us used)
ERAT E Euml ist ummen t rate. (;ross en l istsmsem mt s divided by total population of USAF 1IRL and BLS

16— I 9-year-old, non ’instituti onal i ied males.
L i Uneunp loynseimt nate. Total uneummp loyed divided by to tal labor force BIS

participants in relevant population group.

EMP Enmpl oyn ment rate. 1-ti HIS
C i v i l i a n  wages .  Average weekly earnings of ’ productiots or BLS
nonsupervisory personnel on private nonagricultural payrolls times
4.

W M Military wages. Mo mmt imly base pay for grade El .  US A F L I RL
W~’ Wage ratio. W tdu /Wt L T SAF II R I and HIS
POP Total population of 16—19-year-old. non instituti onalized males. HIS

L FPR Labor force participatio n mate. Total labor force participants BIS
(ensp loyed plus unemployed ) divided by population in relevant
age-sex group,

FORL Force level. Congr essionally-m andated end strength (total enlisted USAFHR L
force).

El Inventory of total individuals in paygrade E- l .  USAF HR L
SPDUM Spring Dunmmy

I Ma rch. Apr il. May
0 oth eu’wise

SUDUM Suussusser Dusmssssy.

I June , July, August
O olhenwise

AUDUM Autumn Durmsmy

September, October, November
0 r ~otherwise

DFTDUM Draft Dummy
:1 I January 1973 or earlier

O = otherwise
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A Model for Empirical Estimation

As a ummea n s of deriving an empirical model suitable for est imation consider the basic steady state

equation derived in Section IV.

a’ p( l  - ~~)Fp . (74)

Let in = I — p~ and use the fact that I = pmr F to write (74) in two different forms

a’ = fp (75)

and

cm’ = pirFp (‘?6)

In order to estimate these equations time levels of f, p, in and j.L must be related to the exogenously

deternmined variables Wnss , W~ and F.

Begin wit im (75)  and assume that

1
,
1 f2 f3

0 W
55~ W~ F (77)

where the f3 are the elasticities of the mean force level f with resp ect to the i-th exogeneous variable. In

Section I ll , it was shown that f 5 > 0, f2 <0  and f3 > 0. Now , specify the turnover funct ion in a similar

fashion , viz.

Pt
p = 8W~ W~

’

where the elasticities of average turnover are p~ <0 and P2 >0. Then (75) isma y be written

~ ~2 f’3 ~ l ~ 2
a’ = ~ W1~ W F eW

~ 
W~ 

(7~

or tak ing logs

m a ’ = ln(~8) + (f 1 +p 1)i nW nm +( f , +ii 2)I n W c + P 2 IflF (SO)

Timis equation re lates the tm sean accession rate to the starting ussilitary and civilian wages and the force level

requirement . Note that (80) is a reduced form equation and information about the structural relation ships,

say the supply equation. is given only indirectly from estim ates of (80) . in fact the elasticity of accessiomss.

a’, with respect to the military wage is f~ + ~~ - 
l’his is the suns of a positive tents , f i the elasticity of umsean

force level with resp ect to the military wage , amsd a negative term , p~ = time elasticity of turnover or the

inverse of time in service with respect to the nsilitary wage. In a regression of enlistmen ts aga inmst W ro, W~

and F , the cc,eft’icients oh’ W r~ do not indicate a supply elasticity. Rather , what is obtaine d in such a

regrestion. is f 5 + ~~ which is the sum of two opposite forces. one a ten dency for higheu military wages to

increase the mean force level because of a greater forthcoming supply ot volunteers , anotls”r a tendency for

the densan d for accessions to decline because higher wages increase retent ion ot personne l .3 ’

~~~~it is quite’ p~tsIh%c that a tegnessie n estimate ol’ (HO ) would yield ~ zern cot t l ’kicflt Ic-it %nW n_ eve n th ough ba th 15

~~ 
ate il~nIfieantIy flc-tfl ’ZetO.
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This inspo rtant tInding has profound imssp lications for the feasibility of an all volunteer arm ed force
because it indicates that both of the fundamental supply elasticities — to the ’accession and retention
market —have not yet bee n correctly estimated and nsoreove r , the en listnment suppl y elasticity has been
greatly underestinmated.

Equation (80) is to be est immm ated ~in the next section. Before doing so the uneun pioyment rate um iust be
put in the equation. This variable has attracted a good deal of attention in the literature cr1 nsllitary
man power, but its treatnment has been without adeq uat e theoretical foundation. It is clear (from the
discussion in Section II) that the unemployment rate primarily influences short-term enlistments. The
reason for this is that fluctuations in the unemploynsent rate are common and the rate is expected to return
to some normal level. Thus, the present values of careers in the civilian or military sectors are not strongly
affected by variations in unemployment. What may be affected , however , is the fraction of job searchers
who are willing to enter the military for a short period of tinse — individuals whose optiunal career profile
would have otherwise included no rinse in the military .38 Furt lser , a temnp orary high level ot-u nem ploynment
would induce those presently in the service to exte umd rather than leave at the planned time. As a
consequence , the etTect of une mp i oyummen t on accessions is a netting out of two offsetting changes. High
unemployment increases the fraction of individuals joining time military, but by more for timose planning
short stays. Higim unemployment also induce s those presentl y in to extend , thus reducing accession demand.
The net affect on observed rates depends on the magnitude of these offsetting effects.

Let supp ly be a function of the “expected ” civilian wage (I - .1J )W~. whe re U is the unemploy ment
rate: then it is readily shown that equation (80) may be rewritten as

Ina’ ~~ln~k~ +(f 1 + p 1 ) lnW 11 + (f, + p, ) I n W +(f 4 + p 3 )In( l — U ) + f ~1nF . (81)

In estimable form this equation becomes

= 
~~ 

+~3 1 lnW +Ø, lnW 1 + 0 3 1n(l — U)+ (34 lnF t + 
~~t 

(82)

where e~ is a normally distributed randouss error tenis with ze ro nmmean , and t refers to the time of the
observation (monthly in the samusple used). A test of the hypothesis that unem imployment dhtens the
enlistment/extension decision as though it were the probability of securing the wage W~ is whether or not
02 = 03. If they are not equal , then unemployment enters tIme supp ly/ rete n tion process in some ot imer
fashion. Generally 02 should not equal ~ because different unemp loyumsent rates apply to enlistnsents and
continuation s and these decisioiis involve different age—experience groups.

One other equation to be estimated is another form of (80) which uses the ratio Wnm/ W c. l’hiS
equation may be written

- 
w

In
l isa’ = In~8 + 

~f’r + mr)ln(-_—.4 — + p
~)in( l — U) + f 1lnF (83)

wc

Here 
~r’ P~ are the elasticities of f , and p with res~~ct to the wage iut io. This equation contains no

inforn iati on which differs fronm (80). It is used becamise of the large number of studies that have used the
wage ratio.

Estimates
Estimates of (82) and (83) are obtained ming three different nmeasure s of the accession rate as

explained in Section VI . These estium sates are discussed in order beginning with accessions whose paydate
and service dates are equal , then moving to acce’~ ons by paydate and then by service date.

3 Time result of a temp o r ar ily h igh level of unemp loyntent Is to make the constraint convex •‘~ the origin. As a
result, as show n in Section II . t he optimal level of military service increases so that arr ivals o’ potent ial cnlistee s will
increase.
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Acceasions: Pa ydate = Service Date 
-

An accession whose pay and service dates are equal is an individual who com menced active duty on
the date he began accruing longevity. This individual may be regarded as one who neither elected to nor was
required to wait to begin service after executing his enlistnment contract. In order for such an event to
occur , there must be a vacancy in the force when the individual applies for emmli slment . It follows then that
this individual did not wait in a queue of applicants, but was processed righ t into e’nployment upon his
“arnval” or his execution of the contract. The pro portion of individual s who are ab le to begirt enisploynsent
immediately is related to the pro portion of the time the force is below its authorized level. This in turn is
related to p’ = f/F or the ratio of the nmean to the authorized force level

Thus whatever increases the proportion of time the service is at full strengt h , as measured by p’,
should reduct’ accessions whose pay and service dates um satch. This hypothesis is broadly confirmed by the
data in Appendix C as well as Figure 24.

In Table 3 through 8, equations (82) and (83) are estim ated from the sample already described. 39

The sample of monthl y obse rvations span s the period from July 1969 to June 1976 (6907 to 7ôOts). The
estimates are made ove r the entire sample with a dummy variable included for the period 6907 to 7301 to
represent the period of the draft (Tables 3 and 4). The estinsates were also made separately on the 6907 to
7301 subsam ple (Tables S and 6) and on th e all volunteer period 7302 to 7606 (Tables 7 and 8). The
sample periods and form of the dependent variable are identified in each table. The SP , SU and AU dummy
variables, as identified in Section VI , represent seasonal periods spring. sumnser and autumn. Two fornss of
the dep endent variable were used in the logarithmic equations estimated. The log of the enlistment rate

R
LNERTE was used as the dependent variable in (82) and (83). The other form chosen was the log of

where R is the enlistment rate. The latter form is referred to as the LOG IT umsode l (see Cooper . 1977 : Theil ,
1971).

The results for the entire sample are mixed as might be expected for such a heterogeneous period.
The equations have rather high R2 values, but the Durbin-Watson statistic (D—W ) indicates time presence of
a good deal of serial correlation.

The DEl dunmmy is not significant and does not perusit the periods to be diffe r eustiated by the
intercepts of the reduced form equation. There is no persistent pattern to the season al dum mies.

The coefficient of the wage ratio (WR) is negative at high level s of significance with both forms of
a a

dependent variables. This coefficient is + lTr where eW > 0, and 
~r <0. Thus the negative coeffi cient

r r
suggests that a higher military/civilian wage ratio induces imuproved retention, thus lowering the observed
accession rate. When each wage enters the regression separately the respective coefficients are negative and
significant .4°

This pattern does not hold up over all subsamples. howeve r, and it is difficult to attach aumy
signifIcance to this finding. The pattern for the employment and force level variables is also unstable for
this sample. 

-

The somewhat more honmogencous samnple for the period 6~07 to 7301, during which the draft was in
effect yields more interesting results. Time D— W statistic indicates~ that , while some serial correlation
rensains, it is less of a problen s. For this sample, the wage ratio coe ffmci cmmt is negative at very high levels of
sign i ficance. A clearer pattern emerges for the wages entered separately: the mnii tary wage has a negative

~~The act ual regrcs ’iosms contain two variables not disc u ssed in the th eor etical discussio n ab use. These arc tlt e
number of personnel authori zed in paygradc El  (denoted as El in the regre ssions) and the labor for~c participatiots rate
(denoted as LI-PR). rime t)rsi of u hese is used as a proxy for the desired maturity of the force. The second is aim alternative
to IC employment rate.

40Tha t is. both in cr eass. in civilian and increases in mil i tary wages redu ce net eumli sinm ent s . In a properI~ specitiect
model if the wage ratio were the relevant variable the coefti cient s of W rn and W~. should Ituve been equal hut opp osite in
sjn. However for rea sons which will be elucidated below souse ot tim e nmodelsest inmated are riot properly sreci tied .

50

- -~~~~~~~~~~~ — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- ~~~~~~~~~~~~~ -~~ - -~~~~~ -- .~~~~~ ~~~~~~-- - ~~~~~~ - —~~~~~~ -~~~ ~~~~~— -~~~~~~~~



-~~ — -‘- -‘

~

-

~~ ~

— .,— ., 
~~~~~~~~~ ~~~~

‘ 
,

~—w -, .s- . — -
~~~~~~~‘ 

‘r’

~~~~ ~~~~ ~~~~~~ ~~~~~~ 
~~~~~~ ‘O~~~~

~a ~i —  ~~~~~~ ‘m c’ ~~~~~~ ~~~~~~ -~~ .:- ~1—

— C’ - — .‘~ — ~ —. — ,-~ —

I
E ~ r-l~~~ ,~.t— ~~~~~~ .~~- ,,t ’ ~~1~~” oe~~ ., ~~‘— c’ rfl ~~ — — ~~ — r.j — ~~ C’ C’ C’

~ 0

~~~~ ~~~~

~~~~~~ 
.5 w

U ~c, ’t ‘1 ”~ ~~~“.
~ ~~~~~~ 

‘
~~~

‘
~

~~~~~~~~I’I ~~ C’
C ’ 1  .~~~ t
I . - I ’ -

.
~ ~ ..1> 

~~ r.I~~
1 ,-., ‘-~ ~~~~~ —~ c ~~~

~ o ‘C r’~ ‘qr~I r- .~~., ~~~4 I~~~~~.

~ ~ , r.I r-~ 
-. — .,.

‘

0 
~~~~

— 
~
- - — — 111

V ‘~‘ r’i C’ i”

C’ C’ . ‘ I  ~

U I’-l ~~ ~~ . —~ .—‘ ‘~‘1~~~~C ,~~~r

I I I

3 -~~~~~~~~~~~~~~~~~~~ r-~~
E

0
-‘ I — — C’ I -,

I-

.
~ 

I5~~~~ I
,
~~ ~~~~~~ ~~~~~~

~

a>
-J

c i

____ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~~~:~~~~



~~ rZ~ g~~’ ~~~
a ~~

. . 
~~~ .C ’C ’.C’ .C’~~ 1 ‘1”

C’ C’ C”— ¶‘~L 1~! 
C” — 0 ’-

lIt 
~ 

( C’,C’ “ - C’  ~-. C’ ~~ C’ ~~ C’ ‘~~C’ C’~~ ‘~~~.-‘
C’ C’ C’ C’ .‘ I C ’ I C ”— C” — C” —

I;;, 
~3
a C’ C’~~ c~~ CI C’

.~~
C” — C’~~ C” — C’ C” — C” —

8 I” I~~~~~I(1

‘~~ 111 ~~- “~~~~~w-— N’  r..5

Iii ri ~~ r’) , 0U i— ~I’ 4
‘~~ ~ N — — —— — ,~ N ri ~ 0’ ~~ N “

~~~~~~ ~~~~~~, ~~~~~~

~~ ~ 0 ‘°~~~ ~~~~~~ N,(n 
~~

‘ -
~~ ‘ 5 - w  C~~’~ ‘~~~—

~ 
ri ’ r’s ’- ri ’- (.l I 1.5 1 o o I  C ’ 1  C I I

~ I ~~~~~~~~~~~~~~~ 

I~~~ I ’ -  I ’-

g ~ 3 - C ’ r~~~

.
~~ 

ø~~~I
‘I ~~

w I  .~~~I C ’ I

I I I

I~~~ 4 ~~~~‘~~ U .~‘‘- N C’s

J E
• 0

.
~ ~

~ — l  1 C ’ 1  C ’ II ’  I ’- I I~~~

0)

52

•

1

-- ~~~~
—-—



• ~~~~~ • •. ~~~~~~~~~~~~~~~~~~~~ -..,- - ...- — -‘-—-- ~~~~—‘ ‘—~~~~‘,-“-- -~~~~~~~~~~ 
--  ‘-ru,- - ~~~~~~~~~~~~~~~~ T~~~

-
~ -: ~~~~~~~~~~~

~~‘ N ~~ N 1.5 0’ 1.5
‘0 11) 1.5 N N 50
1.5 1.5 ~~ — N

115 CI 00 N 1.5 115 Ill
— 1.5 1.5 (‘5 ~~‘ N ~~‘ US

~ N N~ N r N N N N

C’ C’ CI C’ CI C’

0

—
0’ “ (‘4 115 —

( 

~~~~~~~~~~ ~!
I- ~

II oo~~ w ’4” ~~ ~~~~~ ~~~0’E ~ ~~, 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ IA ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 C’ ’- C I I  ~~~ I CI I C ’- C ’ I
1 ’- I ’-  I I’-

., 115 
~ s ~~ ~ ‘ C’ ~~ OO~~~ ‘*4. w~~~~~~~~~~~’-’~~~s C ’ ’1 — -

C’ C’ CI CI C’ ~~ C’ ~~ C’ CI
C’ ’- C ’ I  ~~ ‘- C’ I C I I  ~~~~‘-o I ’ -  1 I’-

8 a.
II.

lit CI N C’ w — 1.5 1.5g cs ” — ‘-

1 k 4

g > ~~~
~~ 0• ~

, I ~~ ~~~ ~~
~
,, I
C
SQ

a. v 115 C’ ~~ 0’— — 
~ N ~~ 1.5N, C’ ~~ 00 0
~~ 50 .-’

~~
SM 0’ 0’ ‘~~ US
vs C’ ~~ ~so 0’ . N ‘15 w, Os 111J !

3
E

0
I’- I’- I~~~

g
00 r O’~00 0~~e-

I~~~ I ’- i I ’- I~~~

.~~~~~~
5> ~-m

I

— 

53

~r~~~~~ - - ~~ -~~~



~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

((5 00 (“5 0’

E ~
‘4 ‘15 0’ ‘4 N US

— (‘~ (‘~ 0’ N
N N (‘~ 1’~ ‘~~
CI C’ C’ C’ C’ C’

• I,
C

~~~ 
~~~~~ ‘ ole

~~ I •( C’~~ C’,~~ ~~ O “~~—‘ C’, O -~ O C O  0, 0
. 5 I ~~~5 ~~~~ CI ’- C” — 0 ’- C” —

I I ’ -

1
~

‘0 0’ 0’ — vs ‘0 00 1.-. ‘0 ~‘s ‘4

S. ~ Z
IA ~~~~ Co  O. o ~~ O C O  0, 0 0, 0

1 0 1 0  0’- O~~~~~CI’- 0J, 0

ao~~~

I l o  ~15 S M ( 5N, .” ‘q .-’

~~ 
li.

((5 ((~ (55 ~ ‘5 0’ N N (“ ‘4

-
E ‘

~~ 
C ’ 0 ’~~~N (’t” -’ C’, N

• ~“ 5 I  ~~~l N t ~~~ I

~ 5 
I ’- I’- I~~~

C -o 0 US 5

‘a ~~~

~~~I
0 Os~~ C ’ -  N~~~U

,J E
0

I~~~ I’- I’-

I’.. ~
I’- I’- I ’-  I’- I’-

ft
0

54

a— _ _  _ _  
_ _ _ _ _ _ _ _ _ _ _

_
_ _

_________ _______ - •
~
_

~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . - - .~~~~~~~~~ -———-‘



~~~~~ ‘- ~~~~~~~~~ -- -  -.-~~ —

~~~~~~~~~~~
---

~~~

---- 

~~~~~~~~~~~~~~~~~~~~~~ ~~~r -: : ~ ~~T’~’Z

0 vs — C’ N N —
155 50 ‘0 CI CI C’

0 ‘ 
‘0 sq Sq 1.- ~~• N,

N 5”- 5” 5 0’ 05 0’
N N N N N N N

~ 50 50 sq sO sq sq sq
~~ 0 CI CI C’ C’ CI

0

5 115 (55 — (55 — C’ — 00 ’0 00 US

0 .
~ • * ““ ,u- ”'’ ~~~~~ so ’4. m 5”t N N ’~10) ( C’.Q 00  0,CI 0~~~~ 00 0,0 CI,C’

~ .2 ~~~ I C I I  ~~~I 0 1  ~~~ I C I I  0 1

~~ 
I ’-  I ’-  I ’ -  I ’ -  I ’- I ’ -  I ’-

5. 50 SM US ~~ ‘ (‘5~~~~ ‘0’~’ 00 CI
E — —‘ o’ ’ o ’4 Øs e’~ ri ~~ 

N

E • ~~ N g~~ ~~~~-‘ ~~~~~~ ~~~ ~~~~ ~~~St D IA “~ — “~ “ —‘ ‘ ‘  — N — 5”~ C’ (‘I C’
~ 0 CI ’- C”— CI’- C”— 0’- C”— C’’-

(55 ~“5 N 5’5 US 
~~ 

N 00 0’
0 ~~~~~ oe Sq N ’~ N ”) t— ”t
05 Co  00 5~~C’ ~~ CI 0 0  C C I  ~~ 0

CI ’- C” — CI ’- CI ’- se ’- C” — CI ’-

-
lit C~~~ 0 0

CI’-

10. ~‘2 05 Vs CI ‘ 0 ~~ 0’ ~~ 00 05

I ~~~ ~~~
, 

~~~1~~~ 
s O r~~N

~ 
I ”  

50

~~~~~

50

~~~~
: ::

00

~~~~~:::
0’ N 

~~
00

~ 
-~~~ US C’ USC’ C’o  C’ CI

~~~I~~~~~~l

5 
‘ - I ’ -

C ~~ US 0’50 (” C’O 0 0’ OS ”'’ ~ s N
C

I
0’ 3 ,,~‘0 Us 05 —,.~ E so ” t s ” ) r’s ”)
0

I ’-  I ’-  I ’-

so N~~ ’ ‘4- ”  0 s ’  0 0 - ’

~
~ 5, 0 NQ  ~“~ C

(‘4 1  r i I  N I  N
I’- I’- I’- I’-

55



- ‘ 
~
“'

~

_ ‘T
~~~T~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

‘ ‘ ‘‘
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--~~~ -~-‘s-~~- —‘- ‘

~~~~~~~~

‘ — 
-,

5 ~‘5 (55 US ~~
— sO ’4 ~~~~~ N —( ~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘2 0 1 0 1  o l  ~~ I
I ’-  I ’ - I’- I’-  I’-

i .  5. O5~~~~~~0 0 U s N -  50
£ — — ~~ ‘°

~ E • ~~5’1 ~~~~ ~~~~St 3 “~~~ ‘‘ ‘~~~~~‘ (‘500 0 ’- C” — C” — C” — CI’-

I ~~ 

~~

‘9 ~~ ~~g >
— 

0 5”~~’o O ’ ’ 5  N,N N~~~ (55 .-’ 5’ — . 555

~~ 

li. ‘0 ’- If) ’- 0 ’- 00 ’- Us ’- Us ’- Us ’-

r
~~ 00 “55 50

~ 
00 N os ’i

0 it ~1° ‘~~00 ’-

~ U l
~ 00 ,

C ~

0’ 3
E

0 C0.cj I N.N 0 0.r’S
— I I

I ’- —

~ ~~~~~~~~~~~~~~~~I-. 
~ ~~ Q ” ° ~~~~~~, O “ i

~‘~~ I (M I ( ‘ 4 1  N
I ’ -  I ’ -  I ’ -  I’-

8>

~~~~~
N

I-.

56

------—- ---— ------- —.- - -  — ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ *‘-~--~ r -  ~~~~~~



•- -- ‘-— -,---;--
~~ ~~~~~~~~~~ ~~~~~~~ --

_ _  •

and highly significan t relation to accessions, and the civilian wage fades to low significance. This suggests
that , even during the period of the draft when the supply to the Air Force was encouraged , the primary
effect of the Mr Force wage was to reduce accessions because of a strong retention effect. The pattern of
regression coefficient sizes for the employm ent variable shows great sensitivity to the variables included
with it in the regression, Moreover , this period is characterized by observations on the deunammd side of the
nm arket , so what is revealed in the emssploymem m t coefficient is the relation of Air Force demand to other
variables that are correlated with (I — U). This obse rvation is further supported by the negative coefficient
on the force level variable. its a non-draft period this coefficient would be positive for a system in steady
state. The negative coefficient appears to be due to the large force level cimanges that occurred over the
period and the pre sence in the force of large nunmbe rs of individuals with coitmuts on enlistment periods. When
force level requireu sments were reduced late in time period, a large prop ortioum of the force also ended its tour
thus requiring high levels of accession flows.

The most stable and interesting results are those covering the volun t eer pe riod 7302 to 7606. The
D—W statistic indicates a reasonable lack of serial correlation in the s amm mp le observations. The wage ratio
coefficient is negative , but statistically insignificant in the LNERTE regressioums (Table 7). The force level
variable dominates all other variables in terumms of significance , wlmich is to be expected since the reductions
in force level that took place over this period were by far the major changes in the underlying exogemsous
variables.4 ’

In Table 8 the coefficient of the wage ratio is negative but not significantly so. When the wages are
entered separately, the coefficient of the mthtary wage becomes significantly negative , while the civilian
wage coefficient is positive but not signifi cant.42 &)th these coefficient signs suggest that the equilibriunm
accession rate is denm an d.deter rnin ed. A rise in the military wage reduces turnover and accession deum man d ,
thus lowering observed accessions. A higher civilian wage increases turnover and thus accession demsiand ausd
so leads to an increase in observed accessions. The positive but insignif icarmt coefficient of employussent
opportunities is also coumsistent with this view. Enhanced civilian employment opportunities reduce
retention , thereby increasing accession demand leading to a higher observed accession rate.

Accessions: Paydate

An enlistee’s paydate marks the time he has executed an enlistment contract and begins accruing
longevity but has not begun active duty. Since paydate records the time an individual enlists, time number of
accessions by paydate is the closest counterpart to supply available in the saissp le. Sousme enlistees will begin
service on their paydate and others will begin later , however, this timing would seem to depend more on the
personnel nman agement practices of the Air Force , and particularly on the need to susmooth out the randon m
fl uctuations in enlistnsents to meet force level requirements and man age training school loads.

Estimates of the reduced form equation (83) are presented in Tables 9 through 14. The estimates for
the entire sample do accord somewhat more immsportance to the draft dunmn y than those obtaine d for
paydate = service dat e accessions. The pattern of seasonal dum my variables also suggests that the supply of
enlistments is heaviest in the spring, whereas accessions by service date were heaviest in the su u m mu m m er ,
reflect ing the carry .over of the heavy spring enlistnment surge . However , for the all volunteer period 7302
7606 the enlistment surge occurs in the winter qua rter (see Tables 13 and 14). This is consistent wit im the
view that during the voluntee r period fewer enlistees are drawn from college, quite possible because , itm the
absence of the draft , the Induceu msent to attend college is lessened.

l’hroughout the estimated equations the coefficient of the wage ratio is positive b~ t insignificattt. For
the equatio ns estimated by paydate = service date (Table 3 through 8) and by service date (Tables I S
through 20) this coefficient is consistently negative. This does support the view t lmat enlistnm ents by paydate

4 ~~~~~~~~ results point up the importance ot’ the retentio n nmazket In the determinat ions of acce~ °’
42 ln this case the signs of the two wages are as predicted opposite and ntoreover in two of t lm~ salons they are

not significantly di fferent in absolute value LndIcatl t~ that fot th is sample period and dettuütton of accessions the tetative
Wage variable is relevant .
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arc more indicat ive of supply activity. It nmus t be kept in mind . however, that the equation esUrnated is not
a supply equation but is a reduced foru m equat ion showing the net effect of demand and supply variables on
cimlis tnments ,

When the ismiitary and civ ilian wages are separately eimtered into the regression equation for the all
: volunteer period, the military wage has an insignifIcant negative sign. This reflects the opposin g forces so

often referre d to in this report. A higher military wage increases retention timus reducing accession demand
N but also increases accession supply. As a result , the actual accession rate m wes sliglmtly downward . The

coefficient underesti nm ates the elasticity of retention with respect to the timil itary wage . On the othe r hand

5
’ the coefficient of the civilian wage is si~ mifIcant ly negative for the volunteer period , but this coefficient is

insignificant in the paydate = service date and the seivice date regressions. This is further evidence that
- : paydate accessions reflect supply activity better than the other variables which are subject to Au Force

LI personnel managemen t policies to a greater extent. Also bot lm the civilian w age and the empl oyment
L~ variable have negative signs in contradist rinction to the other regressions which further supports this view.

Howeve r, the coe l’ficicnt of W~ can not be taken to be a supply elasticity witim respect to the civilian wage
b r  several reasons. Firs t , the force level coefficient is negative indicating that the estimates of the reduced
form equatio rm are probably misspecifIed. Moreover , the data are plagued by a strong negative correlation
(r = -- .98) betwee n the civilian wage and the force level. Largely, this is due to the t’act that the wage rates
are not defleated by a price index. While these problems do not affect interp retation of the wage ratio , they
do vitiate time results for those equations in which both wages enter separately.

Accessions : Service Date (TAFMSD)

New accessions begin service on timeir TAFMSD. This date may matcim time paydate for many
individuals hut it is later than the paydate for the largest proportion of inducteesi There are two reasons
why service date is later than paydate. The voiu imteer may wish to sign up now in order to pick the date of
entry into the service . Or the Air Force may wish to carry over personnel from a given month to a future
month as a means of snmoothing time flow of accessions. In either case it is evident that observed accessions

-
‘ by service date reflect Air Force willingness to allow early sign-ups or to sm x - ti m accession flows and thus

one would expect accessions by service date to more strongly reflect Air Force demand policies than
accessions wit im paydate equal to service date.

This conjecture is supported by conmpa ring time coefficients of the wage ratio in service date
regressions (Tables 15 thru 20) with those in the paydate regressions (Tables 9 th rough 14). For the
voluntee r period the wage coefficients for service date accessions arc negative (though not significant) while
they are positive (but insignificant) for paydate accessions. Note that the equation estimated is still a
reduce d for m , not a supply or demand equation: a reasonable conjecture is simply that variations in
accessions by service date are more reflective of variations in demand than supply. This conjectur e is fu rther
borne out in the regressions for time entire sample. In the paydate regressions the coefficient of the civilian
wage is negative but larger in absolute value and statistically more significant than the service date
regressions. This finding accords with time notion that  time civilian wage, while a factor in Air Force accession
deman d because of its e ffect on the retention market , more strongly affects the direct supply of volunteers.

AFQT Dist r ibutions
• - It has been argued thr o u gimout th is report that if the Air Force wage , and the civilian altenmat ives of

volunteers and time late at which prospective volunteers searcim the Air Force arc all fixed . th eim time force
level , the quality of personnel , or both will do a random walk. Evidence has been presented (see Appetmdix
I)) to support time fact that the personnel inventory does fluctuate , and does not always equal the mandated
force level. SOISiC inv ent ur ~ adjustment is made at sear -end to meet the year-end force level constraints.
Nonetimeless , the force level is not pernmitted to deviate far (runs the mandated level: smsunthly personnel
inventories match interpolated year-end constraints fairly closely. This raises the issue of wimat is happening
to the AFQT distribution . Does it f luc tua te  as timis theory suggests, and if so does it follow the pattern
suggested by time theory ”
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The theory indicates that in the accession market if the Air Force is to meet its force level
constraints, it must be a quality taker. That is, It must take its quantities of monthly accessions from the
highest mental category consistent with acquiring the accessions required for that month. If this Is so, then
whenever supply is plentiful relative to demand, say because the military wage is favorable relative to
civilian wage or the civilian market exhibits high unemployment, the AFQT distributions of entering
recruits should shift toward higher mental groups. Moreover , the same effect Is operable In the retention
market and serves to shift the AFQT distribution of those retained whenever the downward fluctuation us
the civilian economy is sufficiently great.

In Appendix E, histograms of the AFQT distributions for less than 1 year of service and 4 years of
service are given bi-annually for December 1970 through 1976. The behavior of the heft- and right-hand tails
of the distributions evidences Air Force skimmings (shrinkage of the right-hand tail) during high
unemployment years 1974 and 1976. On the other hand there is some contraction of supply, as shown by
the shrinkage of the left-hand tail , during better employment years . This is caused by the higher mental
groups opting for civilian employmen t and the Air Force meeting its quota by taking in individuals with
lower scores.
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APPENl)l.~’ ,~l: CONTINUATION RATES, MEAN TIME IN Till AIR FORCE
AND PROMOTION P ROBABILITIES

Table Al displays continuation rates for the total enlisted force. These are conditional probabilities in
the sense that they measure the odds that an individual in his itl t year of service will survive (continue) to
the I + 1st year of service. The available data were generally for 2-year length of service categories. Th us, if
C) represents the continuation rate, a typical entry in Table Al gives the probability that enlistees in , for
example, their first or second year of service remain in the Air Force through their third or fourth year of
service. (The j subscript refers to the terminal year of service.)

Table A2 shows the calculated stopping rates , Sj, for the total enlisted force. Si = — C~.

Table .41. Total Enlisted Force: Continuation Rates

Ylars ot 5ervlc. 1969 1970 1971 1*72 1913 1*74

From To Jun. Dec June D.c Jun e D c  Jun . D.c Jun e D.C Jun e D.C

..z I I - 2 1 .000 1 .000 1.000 1 .000 1.000 1.000 1 .000 1 .000 1.000 1.000 1.000 1.000
I - 2 3 4 0.474 0.594 0.602 0.543 0.513 0.538 0.514 0.55 I 0.531 0.522 0.512 0386

3 4 0.204 0.169 0.201 0.297 0.347 0.326 0.349 0.346 0.354 0.370 0.46 3 0.436
4 5 0.840 0.847 0.851 0.904 0.964 0.950 0.926 0.94(1 0.92 1 0.926 0.927 0.906 —

3 4 4- S 0.306 0.291 0.371 0.522 0.605 0 .464 0.422 0.439 0.509 0.580 0.626 0.603
4 5 6 7 0.847 0.856 0.858 0.853 0.879 0.849 0.836 0.846 (1.82(1 (1.782 0.771 (1.803
6 - 7 8— 9 0.714 0.755 0.818 0.824 0.883 0.805 0.77 5 0.776 0.776 0.775 0.776 0.177
8—9 tO - 11 0.925 0.887 0.959 0.964 0.976 0.961 0.943 0.944 0.934 0.917 0.928 0.931

1 0 — 1 1  12 13 0.915 (1.937 0.963 0.961 0.963 (1.957 0.951 0.949 0.942 0.93(1 0.954 0.951
1 2 — 1 3  14 - IS (1.973 (1.979 (1.997 0.988 (1.995 0.989 0. 919 0.977 0.972 0.957 0.983 0.985
14- IS  1 6 — 1 7  0.990 0.985 1.001 0.987 0.989 0.989 0.985 0.986 0.979 0.963 (1.996 0.997
16—1 7 18 19 (1.993 (1.989 1.006 (1.994 (1.991 0.996 (1.991 0.989 (1.98(1 (1.964 (1.967 (1.994
18- 19 20 2 1 (1.419 0.416 0.412 0.376 0.340 0.347 0.364 0.384 0.400 0.377 0 .383 0.438
20 21 22 23 (1.439 (1.507 (1.508 (1 .519 0.52 1 0.504 0.479 (1.465 0.493 0.464 0.481 0.534
22 - 23 24 25 0.594 0.632 0.615 (1.622 0.575 0.607 0.576 0.553 0.575 0.554 0.588 (1.648
24 25 26 - 27 0365 0,595 (1.612 0.6(11 0.53 2 0.500 0.447 0.384 0.370 0.325 0.346 0.433
26 — 27 28 29 0.602 0.633 (1.608 (1.584 (1.5 15 0.453 (1.357 0.268 0.269 (1.229 (1.227 0.329
28 29 30 3 1 (1.187 0.180 0.18(1 0.191 (1.145 (1.123 0.085 0.04 ! 0.022 0.006 0.008 (1.014

Note. — Sourct~: Air Forcc Systcm s Command . Air F~rcc Human Resou rces Lah~vat ory, Co m puta t ional Scictm ~ es
t)iviaion. 25 jul y 1977.

Table A2. Total Enlisted Force : Stopping Rates

Ylars of Service (959 (970 1*71 1972 1973 1*74 (*75

From To Jun. Dec June Dec Jun. Dec June Dec June Dec June Dec June Dec

‘— I  1 2 0 0 (1 0 (1 (1 (1 (1 (1 (1 (1 0 0 0
I 2 3-4 .52 6 .406 . 398 .457 .48 7 .462 .486 .449 .469 .478 .488 .414

3 4 .7% .831 .799 .703 .653 .674 .651 .654 .646 .630 .537 .564 .560 .510
4 5 .160 .1 53 .149 .096 .1136 .05(1 .074 .060 .079 .074 .1173 .094 .108 (188

3 4 4 5 .696 .7(19 .623 .478 .395 .536 .578 .561 .491 .420 .374 .397
4 - 5  6 . 7  .1 53 .144 .14 2 .147 .1 2 1 .151 .164 .154 .180 .2 18 .229 .197
6 7 8— 9 .286 .245 .182 .176 .1 17  .195 225 .224 .224 225 .224 .22 3
8 - 9  1 0 — I l  .075 .113  .04 1 .036 .024 .039 (157 .056 (166 .1)83 .072 .069

10 II 12 13 .085 .068 .037 .039 .037 .043 .049 .05 1 .1) 58 (171) .046 .049
12 13 14 - IS .1)27 .02 1 .003 .1) 12 .005 .01 1 (121 .023 (128 .043 .017 .015
14 - 15 16 17 .010 .015 0 .013 .01 1 .01% .015 (114 .02% .037 .004 .003
16 I’ 18—1 9  .007 .011 0 .006 .11119 .004 .009 .0 11 .020 .0Th .03 3 .006
18-19  2(1 21 .581 SM .588 .624 .66(1 .653 .636 .616 .6(X) .623 .61 7 .562
70 2 % 22 23 .561 .493 .492 .481 .479 .496 .5 21 .5 3 5 .5(17 .536 .SI Q .466
21 23 24 25 .406 .368 .38 5 .378 .425 .393 .424 .447 . 425 .446 .4 1 1 .351
24 . 25 26 27 .435 .405 .388 .399 .468 .5(1(1 .553 b It . (‘30 .675 .654 567
26 27 28 29 .398 .Th7 3.92 .4 16 .485 .547 .643 .73 2 . 73 1 .771 .7 7 3 .671
38- 29 30 3 1 .8 13 .820 .820 .809 .85 5 .877 . 915 .959 .978 .994 .992 .986

Note. — S’t~c,~: Air Fo rce S~~t emims C~nmm .mnd . Air Force Human Reto ureem 1.aht~ato rv . Computati ~naI Scicnce~1)ivis ion 25 July 1977.
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Using the information in Tables Al and A2 the probabilities of years of service , P1, can be obtained
and are shown in Table A3. The P~ represent the conditional probabilities that an individual leaves the Air
Force in his ith year of service given that he has remained up to that point , that is

16
P. = S. II S..
‘ 1,1= 1 j

These calculations used the midpoints of the years of service intervals. Mean time in the Air Force (M) is,
then,

16 —

M = EP1Y1,
i= I

where Y1 is the midpoint given in Column 1 of Table A).

The promotion probabilities in Table A4 were developed from cross-sectional data.
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Table A4. Total Enlisted Force :
Promotion Probabil ities p

Probab ility that an Ind ividual in Pa vgrades
EI -E3P WPr ogn ’s sto

UAR
Date E4 ES E6—E9

June 69 0.9 19 0.787 0.782
Dec 69 0.890 0.759 0.785
Jun e 70 0.987 0.8 18 0.866
Dec 70 0.940 0.86 2 0.890
June 71 0.919 0.877 0.869
Dec 71 0.871 0.823 0.842
J une 72 0.983 0.854 0.886
Dec 72 0.926 0.846 0.885
Jun e 73 0.864 0.765 0.801
Dec 73 0.854 0.740 0.804
Jun e 74 0.833 0.746 0.796
Dec 74 0.789 0.709 0.749
June 75 0.767 0.653 0.706
Dec 75 0.743 0.62 1 0.677
June 76 0.802 0.641 0.725
Dec 76 0.769 0.607 0.669

Note. — So urce: Air Force SystCm s Con mm n~ nd , Air Force Human Resources
Laboratory, Computational Sciences Division , 25 July 1977.
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APPENDIX B: TRANSACTiONS J

Figure BI displays the total number of transactions taking place in fiscal years 197 1 through 1976.
These data are adjusted for the size of the enlisted force in Figure B2.

Frequency
(00O~ )

100

,~ 90

Figure 81. Gross transactions by category and f isca l year.

77



- ~‘rww ~~~~~~~~~~ r~~~~~’ - - r — ’,.~~~~~’ ~~~~~~~~ .,0 ’ ’  ~~~~~~~~~~~~~~~~~~~ — ..•

P*rcent

0.25
Re~ ’il ist s.?r.ts

0.20 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

P l u s  Es t e ~~ mon s

0.15

N /

0.10 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~ 

Rep ’ c :~~

0.05 
N.,

— r- ’

71 72 73 ~4 75 76

Figure 82. Transaction rates by category and fiscal year.
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l’his appendix contains flgu res which display into r tu ation regarding I he queue ml enhi s le cs. lhal is .
th~sc Individual s who have enlisted hut are waiting (0 report for active du ty .

FIgure (‘1 shows, for each month, the nuti the r of hld ivkluid s who are waitin g for hclween I :tiid it
months, Inclusive . In Figure C2. the queue length is adjusted t~ r force levels. Mean wa itin g lime in uiionths
is giV~l1 in ligure C3.
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APPENDIX 0: INVENTORIES

Figures Dl through D5 compare actual inventories of personnel in selected paygrades with
Congressionally-authorized end-strengths . The “top-six ratios” in Figure D5 refer to the number of
Individuals in paygrades E-4 through E-9 divided by the number in paygrades E-l through E.3.

Force Level
(000~ )

—

760 s ..
~~

720 -

680

640 
:. - --

600

1 r
0669 0670 0671 0672 0673 0674 0675 0676

Figure DI. Total enlisted force : Force levels and authorized end-strength, FY6O—FY76.
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Figure D3. Paygrade E4: Force levels and authorized end.etrength , FY69—FY76 .
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Figure 04. Paygrades E4-.-€S: Force Levels and authorized end.strength, FY69—FY76.
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APPENDIX E: AFQT DISTRIBUTiONS

This appendix contains histograms which display the distribution of AFQT scores for selected dates
and year of service interval . The AFQT categories are based on the following score grouping:

AFQT Category Raw Sane
1 93 and above
2 65 — 92
3 3 1 — 6 4
4 21 — 30

5 16 — 2 0
6 1 0 — 1 5

7 9 and below

Percent

0.60

050

0.40 
___________

0.30

0.20~

0.10

AFQT 1 AFQT2 AFQT3 AFQT4 AFQT5 AFQT6 AFQT7

Figure El. Less than one year of service , December 1970.
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0.4~

0.3C

02

0.1
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-

_
AF QT1 AFQT2 AFQT3 AFQT4 AFQT5 AFQT6 AFQT7

Figure E2. Less than one year of service, December 1972.
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Figure E3. Le& than one year of service, December 1974.
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Pigure 14. Less tha n one year of service, December 1976.
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Figure £7. Foi~ ye~~ of.er,lcm, December 1974.
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