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A.BSTRACT 

Ti +-lF of Dissr->rtalion : A~J EMPIRIC/\L ArJALYS:!:S Of TIIE DETERMINANTS OF 

INITJA 0CCUPATIO1~AL :::LJC'ICC '3Y '~AL: fi.:'.:Gf-! SC·-lL1O!.... 

GRAD[Jt1TE:-, 

Donal1 Francis Cox , Doctor of Pn ilosophy, 1nn5 

issert~t io I directed by: nr. Frank Brechling , Professor , Ce~crtme~t 

of Er•onorii c-s 

This dissertation cons·sted of an emp irica l analys 's ~r tnc 

de+-e rn-:inant<-1 or initial occupa ion o~ nhoice by ma l e high school 

gr~duates . The approach used was based o~ the the0ry of random 

utiJity . Accorcini:: to t his approaci, , the individual sr,:r:c ts a 

particuJar ou co:ne fr om a S"'t of possi le outcomes based on both 

obsr->rved a, ~ unobser~0 d charac•~ristics of th indiv id uol and tn 

particular possibl e outcome . In this analysi ~ , the occupational 

choi0e set contained hr0e poss·b1° outcores . These possi i !' ties 

were ci vilian sector employment, military service and college 

en r ollment . 

For th e empirical ana lysis , a sample of 1, 748 male hi h scho,, 

gr aduates was dra wn fr om the National Longitudinal Su rv ey of Youths 

(197g-1981) . The empi ri caJ mod el con,i ~t ed of a mixed 

discrete/continuous s imul aneous 4 equa ion system . Thre e estima ion 

strateg ies were used . The fir st was a simple twos .age 



lo~itlorrlinary }Pas t squ~res procedure . Th e second was a modi fied 

twos ape legit/ordinary l eas t squ~rns proced ure thaL corrected f or 

self - s0Jer ivi ty bias . Th e th i r d sL r ~tPgy consisLed o f a modif i e d 

.wo stagp legit/ordinary l east squ3res proced re that corrected f or 

both self-selectivj~y a nd cho i ce-based sampling bias. 

The estimA ti on r esul $ indicate that the de ision to ~list i s mo t 

sens itiv0 to the net in come of thn individu ~l ' s family and n 

oredicted c ivilian sector wage . The military experience of th e 

i:id:vi:1 7 ~ ' s f , , '1Pr and t he desiro, t o acquire addi ional traini'lg ar•? 

also i mportant in this decision . In addition , the differenc es in th e 

estimates across the t hr ee estima ion procedures illus _-ate the 

importancP of cor rec i ng f or sample biases . 



Thi s diss erta tion is dedicated to the memory of 

Joseph E. Cox 
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Chapter 1 

In t r oduct i on a nd Backgrou nd I nf ormati on 

1 . Introduction an j Stat~~e n t c f Resea 2h 

Since t he incep tion of thP All Vol untee r For ce in 1973 , a 

0o nside r ~b- ~ amou n t of r ese ~rch has been dPvoted to the study . f 

mili ~ r y en~istmen t s uppl y. For th e most pa rt, howe ve r, this 

research has bee n li mited t o the analysis of aggrega te level data of 

a pr edomi nate ly economi c natu r e . The presen t r esearch consists o f an 

empi r ica l analys i s of the dete r minants o f enlistment that dif f ers in 

both t he type o f data a no ana ly t :2a l appr oach f r om mos t of the 

previo us work in t h is a r ea . 

Th i s chapter has seve r a l purposes . Th e f ollowing section prov ides a 

desc rip ti on of the present ana ly s is. Sect i ons 2 and 3 , respec t i vel y, 

provide backgr ound inform ation on t he cur re n t ; rm ed For ce and 

previous r esear ch on enlistment su ppl y. Th e last s ecti on is 

r eserve d for an ou tli ne of th e r ema i ning chapters . 

1 .1 S t at ement of Resea r ch 

While t he ana lysis of aggrega te le ve l data ha s pr oved us e f Ll in 

f orecasting enlistme nt supply, 1 i t ha s no t bee n abl e t o pr ov i de th e 



---

nee dPd ins i gh t int o t he actua l dete rmin ants of th e enl i stme n t 

decision. Th e pr esent anal ys is utili zes c mi cr o le vel l ong i tudinal 

da ta base dr awn from h e Nation a l Long itu din a l Surv Py of Youths 

(1 979- 1981) th at is r .Jh in e conomi c , s oci ologi cal , J nd demographic 

inform a ti on abou t t hP poten tia l en l istee . By th e u3e of su ch data , 

sp eci fi c hypotheses wi th r esp ec t to th e de terminant ~ of en l i stme nts , 

as well as othPr ini t i al o ccu pat i onal choi ces , can be teste d . A 

po tent ia l limi tation of the present resear c h i s t hat , unl ess th e 

sa~pl 0 siz ~ is su ff ic i en t ly la r ge t o pe rm it d i s ag r e a ti on by 

se r vice , th e ana l ys i s will no t be s e r vice spec ifi c . 

1 . 1 . 1 Hy po th es'?s 

ThP. ypotheses t ha t will be tes ted in th e empiri ca l portion of th e 

analy s i s cPnte ~ or t he effect s of ind i vidual specific attributes in 

th e de t ermin ~tio• o f i ni t ia l occupational choice . These hypo the se s 

ar e grouped un de~ t 11 e f oll owing three heading s . 

i . ) Th e r ole o f socio-psycho l ogica l and fam : l y-demographi c 

chara c teris ti cs in the en lis t ment dec is ion . Th ese characteristi cs 

in c lud e motiva t i on , parenta l edu cation level s , the number of fami y 

members currently serving in t he mili ta ry, attitudes, marital 

sta t us , f ather ' s occupation and other characteristics th a t could be 

important t o the enlis tment deci ~ on as well as other init ial 

occupationa l choices . 

2 
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ii . ) Th e rolP of economic attributes in the enli~~ment decision : 

Previous studies have utilized average aggregate level economic 

attribu tPs . Th PSP attributPs are ra the r impr ecise in explaining and 

predi cti ng ind ividual behavior . The present analysis will include 

economi c mensures t~at are more 1ividu~J -specific . Th is ~ 1 allow 

testing the ,_f fe ct<- on the enlis me;1t decision of aca 1ired human 

0;:Jp i tciJ , civilian wages (actual ;:inn expected) , individual-relev-:1nt 

u "mploymen r ates And the ·bility to finance a college education . 

i i i . Th e impcict of recruitment 2ctivities on thP enlistment 

dPcision: Pri or analysis on this aspect of the enlistment decision 

JS met with limitPd success . Tt failu re could be attributed to 

i mprecise inst r ur. ,.: nts, ins uffi ci• 1t variation in the e xplanatory 

va rl1bles , or model mis~pecification . In the curren analysi 

r"'c ru i tmen ac ity wil l be measu , , ;:: ' Y individual contact with a 

r -"crui t . r , adv Prtisi. ng (location specific) , and rH-ruiter dens ity . 

1 . 2 Analytir~l Approach 

Th P analytic~1 ap~~oach consists of t hP ~t imation of a mix ed 

discrete/continuous simultanPous equations model of occ upational 

status fo r ~ 'e high s0~ool graduatP! up to one year after r eceiv ing 

a high s chool diploma or Ge ne r al ,ducat.ion Diploma (G . E. D. ) . The 

occup ational status choice set consi sts of three possib il ities : 

ci v i l ian employment , coll ege enrollment or military service . The 

3 



s~rnple sel ec tion is base d upon se veral considerations . First , du r ing 

the period of analysi s (1979-1981), high school gra ,1 ua - es ca n be 

viewed as un constrained by military manp r ~Pr de~a nd conside ra t i ons . 

Secondly, by allowi ng ap proximatel y one year to e lapse before 

observing the individua l 's occupat io nal status, a more ac c ura t e 

a s sessment of the initi a l caree r decisi on can be ma de . Lastly , thi s 

sample s pec ification wil l simplify the anal ysis by e xc luding 

occupati onal switching, whi ch would complicate the ana l ysis if the 

ind i vidual w~re t rac ked f or more than one yea r . 

A major difficulty with qualitative choice models i s sample 

s e lf-s e lec tivity b i as . Various t ec hniqu es have been deve l oped t o 

correct for this bias i ~ . nary choice models . However, very limi t ed 

work has been done to extend these correct i on procedures t o the 

trich o tomous case. Th e present analysis will include a tri chotomous 

corr ection procedu r e thRt is based upon th e method suggested by Lee 

1 . 3 The Data 

The dat2 base will consist of a sub- sample of approximately 2, 000 

observations from the Nati onal Longitudinal Survey of You th , 

1979 -1981. Approxima te ly 650 of t hes e observa tions a r e enrolled in 

college, 230 are enlisted in the military and 1,180 are empl oyed in 

civilian sector jobs. This sub-sampl e will be augmen ed with 

locational specific information on economic conditi ons and 

4 



recruitment rP lRted acti vitiP.s . Th e military dat G will be dr awn 

from the Defens 0 Ma npower Data Center ' s (D MDC) Enlistment Master 

Fi les . 2 

? . Ba~kground Information on the Al l Volunteer Force 

The current commitment to an All Voluntee r Armed Force is not a 

unique experien0e in United "0s his~ory . Rather , h is torically , 

U.S . Arm 0d Services have satisfied Ll1eir manpower requ irements using 

voluntePrs . On l y during periods of national emergency has this 

country turned to a pol icy of manda tory conscription to satisfy these 

un expP~ted manpower r e quirements . What i s un ique about the cur r ent 

f orce is i t s size . In particular , the c urrent f orce i s ap proximate ly 

~iv e times the size of th e pre-World War II for c e (the l 2st pre- draft 

era for cP) . 3 

The f irs t serious mov ~me nt towa rds the r einstitu ion of an all 

vol unteer f orce came in 1969 with Presi dent Nix on ' s establishmen t of 

the Gates Commission . The resulti ng commission r ~port r ecommended a 

r eturn t o an all volunteer for ce accompanied by a n increase in 

mi1 itary wages , inproved r ec ruiting acti vities and th e estab l i s hment 

o f as andby draft system . ~ Almost three ye~rs were t o elap ~e be for e 

the then Secretary of Defens e , Mr. Melvin Lai r d , was to announce the 

end of thP draft in J anuary 1g 73 . 

5 



SinrP th e r etu rn t o th e pol icy of volunta ry enlj stment , th e f or ce has 

been pe riodi cally subjec ted to c ritical commen t ary about its 

continuing v 1abi li t y. 5 Tyo i r aJ Jy, th ese comm ents focus on th e 

quantity an d qual ity nr th e incoming rec ru i ts. Ac tual re cruiting 

perform a nce has l en t mi xed support t o t hesP comme nts. Tab l e 1-1 

pr ov i des a br ea kdown of ac tua l r ec ruiti ng t r en r f or th e Army. Army 

data is r epor te d because , ou t of thP f our servi ces , th e Army has had 

t~e most di ff icul ty in a chi ~vin~ i ts r ecruitmen t objec t i ves . 6 

The f i rs t col umn of Ta ble 1-1 illu s t r ates that, exc ep t for Fiscal 

Ye~ r s ( FY ) 1978 - 1979 , th e Army ha s been ab le t o satis fy its 

re cruiting objec tives. Two measu re s of recruit qua lity are reporte d 

in col umns 2 a nd 4 . With th e except ion of FY19 79 an d FY19 80 , th e 

Army has been increasingly able to attrac t a high e r pr oportion of 

hi gh sc hoo l graduat Ps . To control for genera l popula t ion trends i n 

ed uc ationa l at ta i nmen t, the ratio of high school graduate recruit s t o 

18 ye -:1 r ol d high school gra dua tes i s r eporte d in co lumn 3. Th e data 

in this column ind ica tes that the Army had a be low average proporti on 

Of hi gh s chool r ecruits f or FY1974- F~, :1 0 . Howe v,- eve r though da t a 

for th e percentage of population high school grad ua tes in th e most 

recent years is una v~ i l able , an overall trend towa rds a h i gher 

Proportion of high school graduates can be seen. Inform a tion on 

recent r ecr u iting per f ormance has tended to support thi s trend.7 

6 



Ta bl e 1-1: Army Recruit ing Tr e nd s (non- pri or s er vice e nl i stme nts ) 

Fisca l % of Manpower J High Sc h . 1% Hi gh Sch . % T 
Grad u~ es Grads/P op I-I 

% H. S . Grad 

C.I\T % Bl ack % Blk/ 

Year Ob j . Fi 11 ed 

( 1 ) 

7 9711 98 .7 
19 75 100 . 4 
19 76 100 .1 
1977 100 . 3 
1q78 97 . 7 
1979 86 .7 
19 80 100 . 2 
1 981 101 . 0 
1982 104 . 1 
1983 100 .3 

* Dat ~ not ava i labl e . 

Sources by col umn numbe r : 

Il A 

( 2) (3) ( 4 ) 

50 . 1 0 . 66 
57. 8 0. 78 
58 .6 0 . 79 
59 . 2 0 . 80 
73 . 7 0 . 99 
64 . 1 o . 87 
54 . 3 0 .7 5 
80 . 3 1 . 1 1 
8(i . 0 * 
87 .6 * 

. 5 52 
57 
54 
34 
37 
30 
26 
40 
53 . 
61. 

. 6 

. 8 

. 2 

. 9 

. 6 

. 0 

. 0 
0 
4 

% Blk 
Pop 

( 5) ( 6) 

27 . 2 2 . 39 
23.0 2 . 00 
24.4 2 . 12 
29 .4 2 . 53 
34 . 3 2 . 93 
36 . 8 3 . 12 
29 .8 2 . 53 
-,- . 4 2 . 32 
4 . 6 2 . 07 

22 . 0 * 

(1 ) , ( 2) , (4 ) , (5 ) : Datc1 provi d d by S . Cas tled i ne , Deparlmen of 
t ~c Army Personnel Offi ce of the Depu t y Chi e f of Sta ff f or 
Mi l i t ary Per sonn e l Accessi ons (DAPE-MPA ) . 

(3) Pop% H. S . Grad r ef er s t o t r per centa ge of 18 year old s that 
a~e h i gh sc hool gradua t es . The Stat i sti ca l Abs t r ac ts of th e 
Un i ted States : 1984 , Ta ble No . 255 , pp . 16 0 , Dec . 1983 . 

( 6) T '= Sta tist i ca l Abs t r ac ts of th e United Sta t es: 1984, Tabl e 

No. 32 , pp . 32 , Dec . 198~ (for years 1979-1982 ) . Dat a for 

19 74-1 978 c2me from The • :,a t ' - • ' ca 1 Abst r :: t s of th e Uni ted 

States : 1979, Table No . c.'1 ' P! _H ' Sept . 1979 . 
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A se cond i nd . 3tor of r Pc ru! t qu a l! t y i s the r ela t i ve perfor~ dnce of 

a gr ou p of r ecru i ts on th e Armed Forces Qual i f i cat i on Test (AF QT ) . 8 

The AF' QT is a me;., s ure of the ge ne r al " tr;., i nab il ity" of a mil itary 

applica n t . I t i s comput ed by combin i ng Vdr ! ous subtests on ~e Armed 

Se rvi ces Vocat ! ona l Aptitud 0 Ba tte r y (ASV AB) a nd used by al l se r , ices 

t o s 0 J c t r ec r uits . ThP AF' QT i s a P'TCPn til . s co r e t hat r eflec ts an 

applicant ' s standin5 a s com~ red t o a pa r ti c lar r e fe r ence 

popu Ji':tion. ThP AFQT pe :· cen ci l e cores a r e divid ed i nto five t est 

c;.,tego r i es with a furthe r di vi sion of tw o of t he test ca tegor i es in o 

s ubc2t e gori es : 

TCA1 ' QT Perce~ ~e Score s 

I 93- 99 

II 65 - 92 

IIIA 50-61.J 

IJIB 31-l.J 9 

IVA 2 1-3 0 

IVB 16-20 

IVC 10-1 5 

V 1- 9 

By law, TC' AT V personnPl have alwa ·•s been ineli g i ble for military 

s vice. Appl icants who score in th e uppe r 50 percent on th e AF QT are 

cl assified into Test Categories (TCAT) I-IIIA and are considered t o 

8 
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he above avPrage in quality . 

The decline in the percentage of TCAT I-III A Army Recruits during 

FY 1977- FY1 980 is primarily due t o a cali ~rat i on e rror in the 

operational A VAB used during these years . When the err was 

detected and corrected norms were applied to the recruits accessed 

dur i nR those years, the number of TCAT IV a cc 0 ssions r ose fr om 10 

percPnt to 45 per cent . In add iti on , prior to October 1984 , all 

versions of the AFQT had bee n norr1ed 11sing the 1944 mobilizati 0n 

popu atio n as the reference popul tion . 9 Renorming thP test scores to 

the 1980 U. S . youth population (18- 23 years old) result 0d in an 

additional , albeit small , decline in the percPntag~ of TCAT I - IIIA 

;:,c 0ssions Even so , the years fol.lowing th e r ecalibration ( FY1981 

to pres en t) indi .ate a steady increase in th e percentage of TCAT 

I-I 'I A recrui rs . 

A th ird cri ticism periodicAlJy directed to the cu 1·P11t force is that 

it is di 3proportionat Pl y manned by minorities . 10 The information in 

colum ns 5 3nd 6 tend to su pport t his , parti cularily f or the late 

1970 ' s . Since FY 1979 , however , the trend has been towards a more 

proport ionate representation of blacks in the military . 

I n generAl , the informati n in Table 1-1 i ndicates that the Army has 

been able to at tract a sufficient quantity of r ecruits, while 

upgr~d i ng the quality of these recruits (particularil y in the most 

r ecen t yea rs) . The ability of the Army , and the Armed Forces in 

9 



generAl , t o maint ~!n this trend in t~ 0 coming y ors may became 

i ncre - singly ·' ifficult . The projected dPmographic t~ends illustrated 

by Figur 1-1 indi cates t hat over th next decAde th elig i blo 

potent.i.:il recruit ponJ wL l dPc line consider a Jy . 

3. A rief Discussion on Pri or Researcr 

The bu}k of r ~se~ch on enlistment supply has been of an e~~i ri~al 

natur 0 • What follows is a briPf discussion of thP theoret . a l 

undPrpinning s and m~jor empiric~l findi~ gs in this area . 11 

3 .1 Theoret i cal Back round 

ThA e~onomic theory of military enlistments is dom ina t ed by supply 

sid 0 util l ty maximization prin c iples . 12 Th e lack of demand s i de 

a nalysis is l a rgely attr i bu ted to the peculiar charact r ist i cs of 

millt Ar y enl i st rr.; nt dema nd . As stated by Brown (1984), " ... the 

Arme c Forces are neit her pure price t aker s nor pure quant i ty t a ker s . 

RathPr , thPy attempt to f i ll a predete rmined numbe r of positions at a 

prPd ~ term i ne1 wage , with r ec ru it quality va ry i ng to equate s upply and 

de~a ~ . 111 3 Th is implies that r ecruits which are deemed high quality 

( i . e . - Test Categor i es I-I IIA) are not demand cons tra ined and , gi ve n 

th e num ber of high quality r ec ru its , t h 0 r esi dual number of lower 

qual i ty r ecrui ts i s de t e rmi . ed via a mor e s t anda rd ma r ket clea ring 

pr oces s . 

10 
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The theory o f enlistment supply wa s f i •s t expli c i tly d i scussed by Oi 

(1967) a nd Fisher (1 969) . Simply stated , the theory predi c ts that an 

individual will enlist if milita ry monetary compensation exc eeds the 

sum of c ivilian mone a ry compensati c~ a nd taste (distaste) f 

milit a ry serv ice . Or, usi ng Fisher' s notation, th e ind iv i dual will 

enl is t if 

( 1. 1 ) 

where Wm and Wc ~re the respective mili Rry and nivilian i ncome 

streams (discoun t ed to pr esent value) and Dis a meas ure of taste 

(distaste ) for mil i~ary servi ce . 

This basic framework has been the f o und a ti on f or most o f the 

empiri cal work in t his arPa . Subsequent r esear chers hav ~ f ocussed on 

the mor e technical aspects of model specification a nd econome t ric 

esti mation . 14 

3. 2 Emp ir ical Highligh ts 

Prev i ous empiri ca l analyses can be char acter i zed by two criteria : 1 . ) 

Aggre g2 te or indiv idual (mi cro) leve l data a .·d 2 . ) time- series or 

c ros s - sec ti onal analysis . With the exce pt ion of Brown (1984) , J ehn 

and Shughart (1977) , Ell wood and Wise ( 1984) and Daula and Smith 

(1984), all o f the 3ggrega t e l e vel studies have also been time-series 

analyses . A summary of the major characteristics 1nd findi ngs of 
12 
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these stud i es i presen t ed i n Tabln 1-2 . Th n studies co ver d in this 

summary s hould not be considered e xhaustive of the work done i n t h is 

:5 a r ea , bu t mer .l y r eprescn t ati - Thesa highlight s are classif i ed 

a s either e conomic , rec r uit r or demog r aphic related . 

3 . ? . 1 Ec ~nomic Fi nding s 

The tw o major economi r issues relev~nt to enlistment s upply are t he 

2f fec t s of wafes r ·rectly) and unempl oyment (bo th directly and 

i nd irectl y ) . Mos t ; f the studies l ,e f ound si gn if i can t a nd posit e 

( negat i ve) mil i tary (ci v i li an ' wager ·ects . The ~~ nge of ostl mated 

wag 0 elast i cit i es , howev nr , i s quite ir ge . Th i s di ve r sity of 

f indi n~s i s par t i a l l y attributed t o t he br an ches s t ud ied , 

spec ifi cat ion o f th e wage var i ab1° , pe r iod of a nalysis, ~ 1 

strati fi cation of t he data by r ace a nd/or r ec r uit qual ity . 

Whi l e t hese es~ima t es r a nge fr om ver y i nelastic (Ash , Ud is a nd 

McNown ) t o r athe r e 1 astic (Da l e and Gilroy , Ba ldwi n , et . a l . a nd 

Dau] ~, e t . a l. s e ve r a ] underlyi ng pa tt erns have been fa i r ly 

cons i sten tly repor t ed . Fi r st , a lmost all of the studi es th a t i nc lud ed 

r · 0 e e ffec t s f oun d hi ghe r wage e l as tici ti es f or wh ites vs bl acks . 16 

In add i t i on, t hose ind i v i dua l s deemed h igh qua lity had larger 

es t i mated wage e l a s t i c i es t ha n th os~ of lower qua l i ty i ndi vi duals . 17 

The est i ma t ed e ff ec t s of civ il ian l abor mark e t un empl oyment ha ve bee n 

somewhat l es s cons i sten t . On e wou · d expect si gni fi cant un employme n t 
13 



Table 1-~: Smmllry of Previous ffll)irical Fi ndings 

Author(•) Period of 8ranchu1 EI u t i ci t i es 2 R.ecru i h"'lent EffN:ts 3 Dermg r.a phics 
Analysis Analyzed Wage Ulfl11> I oymen t Recruiters Advertising Race Others 

( t lme-ser I es) 

Ath, Udls and 1967:2- A, N, - .088 to .015 to NA NA y6 NA 

McNown ( 1983) 1976 :2 AF, MC -.994 . 1355 

Cooper (1977) FY71- D .95 to . 11 to NA NA y6 NA 

FY75 1 .237 .27 
~ 

~ 

Dale and 10/75- A, N, 2. :rn7 , s . 94 vs9 NA y8 NA 

GI I roy ( 1983a) 3/82 AF, MC 

O.le and 10/75- A .6 to .69 to vs9 NA y6 NA 

GI I roy ( 1983b) l/82 2 .127 1 . 3 

~Vany and 6/69- AF 1.41 7 -1 . 6010 YS 11 NA NA NA 

Sn I n1 ( 1982) 6/76 

Fechter 1958 :2- D . 64 to -1.4 to NA NA NA NA 

(1978) 1974 :4 1.57 -2 . 6'i · 10 

.._ ~-,;_ - ~ 



Table 1-2 (contl : Sunnlry of Previous fn1,irical Findings 

Author(t) Pe ri od of Branche, 1 Elut ici t ies 2 RP.c ru i ~ nt Effects3 Oenngraph i cs 
hl11l ysls Analyzed Wage lktffll)lo~nt Recruiters Advertising Race Others 

( t lffW!• ser I es) 

Fernandei 7/70- A, N, -1.36 to7 .65 to YNS NA NA NA 

( 1979) 9/18 AF, MC .48 1.4 

F ls her 1957:3- 0 -.464 YNS NA NA NA NA 

(1969) 1965 :4 

u, Go I dbe r I 1971 : 3- N YNS7 YS12 YS YNS NA NA 

(1980) 1977:4 

c,1,~, 6/70- 0, A, N, .so to7-.84 to NA NA y6 NA 

(1977) 6/75 AF, MC 1.70 1 . 25 

~rne (1984) 1977 :2- A 2.107 • 7 3 YS YS NA NA 

1984 :2 

~ 
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Table 1-2 (cont) : Sumary of Previous ffll)irical Findings 

Author(t) Period of Branches1 EI u t i c i t i es 2 Recrui~nt Effects3 Omngraphics 
Analish hlalyted Wa,:e Lhffll)loyment Re c ruiters Advertising Race Others 

(cross-sectlonal) 

Baldwln, Oaula 1978 D 2.3o7 .9413 YS NA y y14 

and Fagan (1982) 

O.ula, Fagan 1978 0 2.307 3.36 y511 NA y y15 

and S,,I th ( 198 2 ) 

~ 

°' ~t rouios 16 1980- A - .81 to .31 to YS NA NA NA 

(1984) 1981 -.1617 .SA 

Jehn and 1973 N -1 .69 to .14 to YS NA y18 y1 9 

Shughart ( 1977) 1 . 96 .. .38 

.. 



i,. 

Author(I) 

(pooled u·cs) 

Brown (1984) 

Table 1-2 (cont) 

Period of 
Anal_ysh 

8ranchet1 

Analrzed 

A 

Sum.ry of Previous ffl1)irical findings 

El au ici t ies 2 

Wage Ulffll)loymPnt 

.5 to .4 to 

RecruitmPnt Effects 3 

Recruiters .Advertising 

YS YNS 1975:4-

1982:3 1 . i; 20 .8 

Daul• and 10/80- A .4~ to .28 to YS vs 
§onlth (1984) 6/83 1 .ec/ 1.36 

Dfnnguph i cs 
Race Others 

~ NA 

y18 y21 

~ EI lwood and 1973-

1982 

0 .36 to .01 to NA ~ y ~ 

--..J 
Wise (1984) .6220 .05 

1. 0 • All branches comhined, A a Arm, only, N = Navy only, AF = Air Force only , MC= Marine Corps on ly . 
2. Olly statistica l ly significant es t umtes reported. 
3. Y • Included, VS• Included and statistically siRn l flcan t , YN S = Included but not statist ica ll y 

sign i f icant, NA a N:>t included. 
4. Estimated from the ratio of civilian to military waRes. 
5. Most estln11tes statistically insignificant and/or wrong signed. 
6. Estimated seperate equations by race. 
7. Estimated from the ratio of military to clvl llan wages. 
8. Reported estimates are for the Arm, only. 
9. U,ed •~variable to appro•imate Increased recruiter effort between 11 / 79 to 8/81. 
10. Estimated from the ent>loyment rate. 
11. Statistically significant, but wrong ,igned. 
12. Elasticity not reported. 



~ 

co 

13. Estimate based on cyclical chanRe In the unffl1)loyment rate. The unffl1) 1oyment rate by itself was 
statistlc1lly Insignificant. 

14. Variables included were southern (<O and Insignificant) and north-cent ra l ()0 and s i gnificant) 
location of residence. 

15. Variables included were n11rital ,tatus (>O and insignificant), hlack/ hispanic (<O and i nsign i f i cant ), 
south (>O and insignificant) and north -rentr al (>O and si gnifi cant) location of residence. 

16. Esti!T9ted seperate eQuations for 1qso and 1961 . 
17. EstirNte based on civilian wage only. 
18. Measured as the percentage black residents In the district. 
19. Consisted of the percentaRe of residents In an urban area (>O and insignif i cant) , median educat ion 

level (>O and sl1nificant) and per capita lnc<J'Tle (<O and significant) for the district. 
20. Estimate based on military wage only. 
21. Consisted of the percentage of Republican vot er s In the dist ri ct (>O and s i gnifi cant) i n 1980. 

- -:;: - ·~~ ~:.i..:...i~ 
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r1t e e ffec ts . 18 For most of these studies thi s i s no t th e cc e . 

Rather , the estimated effec t has been insigni ficant a nd/or 

in correc tly signed and sensi ive to changes i n th e func t iona l f orm. 

In t he s tudies that found statistically significant effects, thP 

el a s t i c iti es ha ve been generally quite l ow. Compa risons ac r oss race 

and r ec r ~it qua li t y have resulted in fairly consis tent di fferen ces in 

effec ts . Blac ks we re l ess s ensitive to un empl oym e nt pffec ts than 

whites. High quRli t y re cruits were more sensitive t o the 

un em p: oy en r , e th an l owe r quali t y r ec ru i t s . 

A ~h ird economi cally relevant i s sue i s t he effec tiven ess of vari ous 

mi J 1 t ary coll eRe a s · ist an c e progr~ms . Thes e prog r a ms were the GI 

Bil ' ( up t o 1977) a nd the Vete r 3ns Educational Assistance Program 

(f 19 0 ) 19 rom 7 to the pr .s ent . Only Da le and Gilroy ' 1983 a , 19 83b , 

B~own (1984) and Da ~ ~ and Smith ( 1984) ha ve empiri cally tested t he 

effec tive ness of th Pse pr ograms . 20 With th e e xc epti on o f Dau l a ,nd 

Smith (1 984 ) , 2 1 the findings of t r. , e stud ies ge nerall y i ndi cate t ha t 

these pr ogr ams have been su ccessful in attracting r c rui ts . Br own' s 

results are pa r icularily ~urpr i sing becaus e ~he estimated effec t o f 

the VEAP was l a rger than that of t he milit , wa ge . 22 

3. ~ . 2 R~c rui t ment Ef fe cts 

Rec rui t me nt activities consist of adv ~r· t is ing and rec ru iter effort. 

The anal ysis of the effecti ve nes s of the se activities, while 

important to mili ta ry manpower pl anners, has yield e d ge nera ll y 
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inconclusive results. Most studies found negJi gible and/or 

statisticaJly insi ~nificant effects . The ex treme case is Daul a , 

Fagan and Smith ( 19 82) wh o frnin d statis icall y significant , but 

negative recruiter impacts . 23 Th e most consistentl y significnnt 

(ove r model specification) estimates are those of Brown ( 1984) , 

Dertouzos ( 1984) , Goldberg (1980), Jehn a nd Shugha rt (1977) ~nd Horne 

(1984) . Da le and Gi l roy ( 1983b) found insignifi r ant r esults wh en 

meas ur i ng r ecru iter effe~tive ness by th ~ number of production 

r e c ruite r s . Howe ver , by using 3 dummy variabl e approximation f or 

r e • iter effort, a significant positiv . r elat ionsh i p was di~ cove red . 

Rr own ( 1984) , Daula and Smith (1984) , Goldberg (1980) and Horne 

( 19R4) incl uded advertising measures . Br own (1984) and Goldb erg 

(1980) had generally nonsignificant findings . Brown used both l ocal 

and na tiona l adver i ~i ng expenditur s. His resu JL s indicated tha 

at bes t , only na~ i onal advertising had a ~os itive and s igni f icant 

estima ted e ffec . Howeve r , th is r esult was not consistent a cross 

equation specifications . Local advertising had no discernabl e 

e ff ect . Gol dberg (1980) also f ound consis ently insigr i fi cant 

effects acr oss samples and f unct ional forms . 

Daula and Smith ( 1984) and Hor n0 ( 1984) had somewhat better success . 

Bo t h of th ese studies incl uded n · tonal and l ocal adver t ising 

mea sures . Daula and Smith f ound both of th es e meas ur es t o be 

positive and statistically signi ficant . I n addit i on , national 

advert i sing (measured by potential ex posur e time) was found to have 
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a cons i ste ntly gr Pater effP.ct th2.n local advnrtising expenditures . 

Horne estimated similar e ffect s for nation · l ad ve rtising , but local 

advertising w s f ou d not t 0 be statisticall y significant . 

3 .2 .3 Demogr aphic Effects 

ThP only demograph ~~ e ff ects usrj in th r time - series studies 

consistPd of the es imation of different qu~tions for bJacks and 

whi t es . ThP. rPsuJts genera lly i r1ic~tP a lower sensitivity to 

changes in wages and unempol ?i,nt r ates for blacks in compariso n to 

Th P ross-sectlonal and poolPd sturlies were a le t o in • n 

addi tion~l demographi~ measur es due to th e variation in demog r a phi c 

ch2 rartPrjst i cs between individu ~ sand/or lOC8l r egi ~s . Daula , 

Fagan and Smith ( 1982) and Baldwi n, Daula and Fagar (1982) were the 

only studi~s to util ize i ndiv idual l evel data . Th va ri ables th ~t 

the se studies used , howe ver , were r es tricted t o loca ti onal a nd 

marital status dummy va riabl es . Th e i r signi fica nt fi ndi ng was th a 

individual s from thP north- central pa rt of th e country had a h i gher 

probrl~;lit y of enlist ing th?.n individual s fr om othPr rP gions . 

J ehn and Shugha r t ( 1977) used ave ra e demographic c ha r a c ter i sti cs of 

th e r c r uiting distri c t . Their r esults indicate tha t d is tr i cts wi th 

a h igher median education and a l ower per capita income have a 

hi ghe r r atP of enlis t men t . 
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4. Outline of Chapte rs 

The remainder of t his r esea r ch is orga ni zed into f our chapters. ThP 

following chapte r wi ll present a mode l of occupational cho ice, as 

applied to military en listment. The r el evant econometric i ss ues and 

e111pirical model hyp ,_ i: heses will also be d iscusse<i in this ch a pter. 

Th e third c~a pter is used to describe how the dat a set was 

constructe d. In order to generate a "feel " for t he data, various 

desc r ip t ve stati s ti c s are presented. 

The empiri cal model estimat i on r esul t s will be presented in the 

fourth chapter . Th ese r esults wi ll t he n be compar ed with th e 

empirical findings of prior studies. A summary of the empirical 

results and a discussion of po tential f uture r es eAr ch is given in the 

last chapter. 
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End Notes 

1 . ) For e xamp le see Dale 3nd Gilroy 11983a ,1 983b ) , Fernandez (1979) 

and Horne ( 1984 ). 

2 . ) See Chapter 3 for a description of this data. 

3 . ) For more detailed ac kgr ound in f ormation on the current 

voluntePr f orce see Janowitz and M~sk os (1979) and B3chman, Bl ir and 

Segal ( 1977). 

4. ) See ThP. Report of th"' Pr esident 's Comm is sion on an Al l-Vol unt r , ,.., 

Force ( 1970) , pp. 10. 

5.) For example see Bink i n (19 84) or .J an o,1 i tz and Moskos (19 7 ). 

6.) See Holde n (1980) . 

7 .) See t he Washington Post, Dec. 9 , 1984. 

8 . ) The following di scussion is based on in for ~ation provided by 

~s . F. Gra ft on, Dat a Base Management Proj ec t Lead er , Manpowe r and 

Personnel Pol icy Research Gr oup, U.S. Army Research Institute for the 

Behavioral and Socjal Sciences, Al exandria , VA. 

23 

•I ,, 

... 



l 

q _) See Of f ic of t he Assistant Secretar y of De f ence/Manpowe ~ , 

Rese r ve Affair s , and Logi s t ics ( 1980) or Shi e l ds and Gra fton ( 1983) 

f or a dis cuss i on of th e mi s norm i ng pr obl em. 

10 . ) See Bi nk 1n ( 1982 ) . 

11. ) For a mor e e xt e ns iv e, r evi ew of t h . literature , SP. 1 Morey and 

Mcc ann ( 19 83) . 

12 . ) Notab e exc p tions a~e DeVany a r Saving ( 19 82) , De r ouz o3 

( 1984) , Ell wood and Wise ( 198 4) an '~ n. 1..1 Ja and Sm i th ( %~ ) . 

13 . ) Pp . 4. 

14 . ) These is s ues in cl ude th e s ~c i f ication of t he depend e nt 

va ri a~le (acc es s i ons vs contrac t s signed ) , the appropri a t e 

ind ependen t va r iabl e l ag str uctur e (s ) and th e appropr iate mode l 

est i mation t echni que . See Br own ( 1984) , pp s. 3-11 f or a d iscuss i on 

of t he f i r st two types of issues . 

15 .) For additional examples of empiri cal work in this ar ea s ee 

Al t man and Fechter (19 67) , Amey, Fechter , Gri ssme r and Sica ( 1976) , 

Burton (1 970) , Da l e and Gilroy (1984) , Gol dbe r g and Gree ns t on (19 83 ) , 

Hosek and Peterson (1984 ) , Ki m ( 1982 ), Ki m, Far r ell and Cl ague 

(1971), McNown , Ash and Udi s ( 1980) , and Withers ( 1979 ) . 
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16.) See Dale and Gilroy (1983a , 1983b) and Ash, Udis and McNown 

( 19 83). 

17.) See Ash , Udis and McNown (1983), Dale and Gilroy (1983a,1983b) 

and Grissmer (1977). 

18.) T~is is supported in a survey of Army enlistees by Elig, Gad e 

and Shields (1982). The r esults of this survey i ndica te tha t j ✓ e r 40 

percent of enlistees me~ri oned th a unemployment was a factor in the 

decision to enlist. 

19.) See Fernandez ( 1980) or Huck , Kusmin and vnepard (1 982 ) for a 

discussion of these progr,ms. 

20.) Ellwood and Wis e (1984 ) used Brown's form ula ion of education 

benefits but dropped it due to anamalous results (pp . 14) . 

21 . ) Daula and Smith (1984) found, in a l l but ne equation, 

insignifi _ant VEAP effects. The only statistically signifi ca nt 

estimate indicated that th e VEAP had a negati 0 effect on hi gh 

quality recruits. They did find, however, thar the Arm y Coll ege Fund 

(which augmented the basic VEA P as of 1982) had a positive and 

statistically significant eff ect across all types of recruits. 

22.) See Brown (1984), Tables 2 and 3 . 

25 

-



23 . ) DeVnny a nd Savi ng ( 198?) f ound similar r es ults . Howeve r, th ey 

di d find t hat r ecru i t e r s had a positive effec t on the qua lity of the 

r ec ru it . 
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Chapter 2 

Occupational Choice of High School Graduates: 

Theory and Model Specifica tion 

1. Introduction 

The primary purpose of this chapter is to pres ent a microeco nomic 

~odel of occup3tiona l cho ice 3nd specify the empirical model 

estimation equations . This mod e l will be bas ed upon the th ~o ry 

of random utili t y. A general model of occ upational choi ce ~ 

Pres entPd in th e following section . Section 3 wil ~ apply this mod e l 

to a three choice setting, wh ic ~ is the basis of the empirical 

analysis. 

Th erP are several econometri c issues that mus t be qddressed prior to 

estimation of the emp iri cal model. These issues are addressed in 

Sect i on 4. The actual specification of th e variables in the 

estimation equations will be presented in Section 5. The last 

section is r eserved for a chapter summary. 
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?. . A General Model of Occupational Cho i ce 

The decision to choo ~e a par ticular occ upation fro m a set of possi ble 

occupations will be an~l yz ed in a standard utility maximization 

framework. Two ini tia l assumptions will be made. First, the 

individual is assumed to face a set of occupational possibilities for 

any particular point in time . Secondl y, it is assume d tha t each o f 

these occupat i ona l possibilities ha s an associate d set of monetary 

and non-pecuniar y attributes. The individual's problem therefore 

consists o f selecting the occupation that ma ximizes th ~ r eturns to 

th ese att ribu tes over some given length of time. For a n 

individual , the utility fun ction as qoc iated with th ese poss 

occupat i o ns is given as 

( 2 . 1 ) 1 ,2, 3, ... , K. 

Xk i s defined as a vector of non-pecuniary attributes associated with 

occupat ion k and Yk is a vector of monetary r e turns to this 

occ upati on. Initi all y, i t is assumed tha t both Yk and Xk are 

observable and nonstochastic. This issumpti on will be partially 

relax ed in the following se c t ion . 

This simple utili t y fun ction is now expanded to include the effects 

of individual tastes . Individual tastes are assu med to play a la rge 

rol e in the de termination of the occupational choice. Given 
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iden ri cal observed attrihut es be t wee n two or more possibili ies , the 

indi vi dual will choose the alternative with the highest taste 

val uati on. Introducing taste s expli ci tly into the model transforms 

the a bove utility fun ction into a stochastic fun ct ion. This 

tra nsfo rmat ion is because, unlik e pecuniary and non-pec uniary 

occupational a ttributes (which a re usually observable) , tastes ca~not 

be observPd . Therefore , explicitl y includ ing tastes in to the mod l 

results in th e possibility of an outcome that t he obse rvable 

attributes would not pred ict . This r a ndomnes s 1 ~ outcome i s 

e xp lic it l y repr esented by rewr iting e quation (2 . 1) as 

(2 . 2) * 
V Yk , Xk) + tk , f ork 1 , 2 , 3 , ... , K . 

The first te rm in the right hand side of this equation , V( .), is the 

non-s toc hast ic measurable portion of the uti l ity fun c ti o~ . The t ~ste 

e ff ect on the valuation of occ upat ion k by the individual is 

* r ep re· • by tk . Taste s are assumed to be dist ribu ted ran~Jml y over 

individuals. 

This particulAr f ormulation of the utility f un c tion is an exampl e of 

what is referred to in the literature as a rand om utili ty model . 

Firs t introduced by Thurstone (1927) , 1 this f ormulation of u~ility 

ha s proven useful for the analysis of a variety of qualita ti\ choice 

probl ems. 2 It is use d in this analysis beca use it pres en ts a 

conve nien t and realistic f rame work for t he analysis of occupati onal 

choi ce . 
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ThP assume d dist r i bution of t he stochast i c e l ements in equ a tion (2 . 2 ) 

wi l l become i mpo r tant for th e sta t istica l s peci fi ca tion of the 

empiri cal model . This wil l be cove r ed i n t he f o l l owing s ection . For 

the pr es en t disc us si on, no ass ump t i ons wi l l be made a s to the 

e xplic i t distributi on of thes e el emen ts . Rather , t h is e xpos i t i on 

will proceed on a mor e ge ner a l l e vel . 

Now cons i dPr th e cho i ce of a parti cul a r occ upa ti on j out of K 

possible oc cupations . Occupation j wi l l be s el ected if a nd only if 

Uj > Uk f or a l l k ~ j . Or, i n t he fr ame work of e qua tion _ . 2) , j will 

be s e l ec ted i f a nd onl y i f 

* * 
( 2 . 3) V(Yj , Xj) + Ej > V(Yk , Xk) + Ek , 

f or all k ~ j . 3 By rearrang ing t e r ms , this can be equivalen t ly 

e xpr essed as 

* * 
( 2 . 4 ) (Vj - Vk ) > (E k - Ej) , 

where Vm = V( Yrri, xm), for m= 1, 2 , ... , K. This e • 3tion sta t es th a c 

onl y i f th e obse rva bl e d i f f e r ence of Vj and Vk (meas ura bl e utility ) 

* * 
e xceeds t he un observabl e dif f erence in t he e l emen t s Ek and Ej 

(tas tes) will occupat i on j be se l ected . 

Give n th e spec ifi cati on of t he utility fun c t ion in equation (2 . 2) , 

the probability t hat the indivi dua l chooses a particular occupati on 
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from the set of occupations K can now be expressed. Let P1 repr esent 

the probability of observing the selec tion o f occupation 1 from the 

occupa t iona l set K. By rearranging the terms in equation (2.4) , this 

probability can be expressed as 

* * * ~ 
( 2 . 5 ) prob(V 1 - v2 + t,; 1 > t,;2 a nd V1 - v3 + t,; 1 > i, 

* * 
and v 1 - VK + t,; 1 > f,;K ) 

* * * +oo 
r-v, +<, r-V3+<1 

v 1-vK+; 1 

I I ~ * * * * * 
f ( f,; 1 , f,;2 '.' ', F,; K)df,;K . · .d f,; 2df,; 1 • 

- oo -oo - oo -er; 

* * * where f(t,; 1 ,t,;2 , ... ,f,;K) is the joint dens i ty fun cti on of th e stochast i c 

* 
P.lP.m ents f,;k (k=1 ,2, ... ,K). Similar ex press ions can be fo und or th e 

o t her occupational possibilities. Once the exact f orm of the 

de nsity fun c tion f( . ) is spec if i ed, t hi s probabi lity is comp l etely 

defined. 

3. Application of the Model t o Mil itary En _istments 

The purpose of this section is to apply the general model pr esented 

in th e previous section to the dec ision t o enl i st in the Armed 

Forces . In order to make the presen t analysis more trac table, 

several additional simplificat ions will be in t roduced . First, the 

occupational choice set will consist of three possible sta~es : 
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civilian enployment, fu l l-time edu ca tion and mi l ita ry s ervi ce . This 

simplifi cAt ion is required due to th e econometric compl exities a nd 

da a constraint~ that would r esult with a mor e di sagg regate choi ce 

set. 4 Second l y, th e possibill ty of occupa tional s witching wi l l not 

be cons ide red. Rather , thi s ana l ysis wil l f ocus on the occupational 

stat,us of • ·1e individ inl on,~ _y ear a f ter gr adu at i on from high s chool.5 

Jn light of th ese s impl ifications, the uti lity assoclated wi t h the 

thr eP occ upational possibilities i s r epresented as 

* 
( 2 . Fi) l] k V(Yk , Xk) + ;k 

where k 0 for ci vllian employment , 

for f ull -ti me education , 

2 for military service. 

* 
Th e variables Yk, Xk and ;k are th e same as defin ed in the pr evi ous 

sec tion. As sume that the obse r vable elements of the u til i ty fun ct i on 

ar e linear in a vector of unknown parameters. Introduc ing the 

sub s cript i to deno te the individual, equation (2 . 6) i s rewriten as 

* 
( 2 . 7 ) yikak + xik 8k + ;ik' fork 0 , 1 , 2 , 

wh ere ak and the ve" tor Bk ~ e un known parame te rs. 
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I n t he pre vi ous sec t io n it WAS ass ume d t hA.t bo th Y
1
.k and X (k o 1 ~ ) ik = • • "-

we r e nonsto c hA s ti c . Th i s ass mpt i on i s now r e l a xe d with r es pect to 

t he moneta ry r e turn s o c i vi l i a n empl oyme nt ( Yi 0 ) onl y . It i s 

as s umed t ha t t hese r eturns are de t e rm i ned by a se t of observable 

nons t oc hast i c personal 'lt tri but cs ;m l 0c -=> l l :cibor mark ·· ·1 c1 i t i ons 

trnt a re l i nea r in a vec :.: or of pa r ame t er s . In nrldit i on " i s 

f ur •- ;1° r ass ume d th A.t a ce r t a in amo,;nt of un ;:i cc ::i 1ntat, 1 · r a nc')m nc ,;s 

e xi s s i n the ete rmin a ti on of t h actua l O'.Y3e rv ed vaJ of · hese 

r eturns . The r efor e , th As e retu r ns ;:i r e r Por~s 0n ~ed a s 

(? . 8) 

wher e Zi o is a vec t or of obse rv ab l e nons t ochast i c a :.t r it ·,t 

vector of un known '1rame ters and e i O i s a r and om ,:,rroi t · "rn . ass um-:,; 

distributed ind epend e ntly N(O , o2 ) . 
0 

No t e t ha th e mon t a ry r etur ns t o t he other poss ibl e occ0 p2t io n3 ar e 

s till assum ed ·o be nonstochasti c . In a n id eal s ituation , , t could 

be argued tha t a c er t ain amoun t of r a ndomness als o exis t s in t he 

determinat i on o f th e mo ne tary ret 1r ns t o coll egP (Y il ) . Howe ver , :n 

the present analysis th ese returns will ne er be obs e rve d . Ins ead , 

a non stochasti c proxy variabl e will be use d t o repres en t hese 

returns . As this proxy will be bo th exogenous to th e individua l and 

kn own wi th ~er ta in ty , th e r e i s no r ea s on t o r elax th i s ass ump ti on. ~ 

discussion of th is proxy var i able i s def erred to Sec t ion 4. 2 . For 

th e pres ent discussion, Ci l will be used o deno t e thi s proxy . 
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T~e initial monetary returns t o milita ry se r vice (Y i 2 ) are also both 

exogenous to the individual (at the date o f decision) and known with 

cer tainty . Initial mili tary monetary compensat ion is determined 

primarily via the Fede ral bu dge tary process , with the only r eal 

source o f variation du e to differences in th e individual ' s number of 

depe nd ents . A discussion of the compensation components is given in 

Sec tion 5 . 2 . 

Give n thes e considerations , the bas ic empirica l model can be obtained 

by substituting equation (2 .8 ) into equation (2 . 7) . Or, 

( 2 . 9) 

wh e r e Yio = zi 0Y0 , ci 1 i s the monetary returns to college proxy 

va ri able and ~ik' k= 0 ,1,2 is the reduced f orm error term . All of th e 

other variables a re as previously defined. To si mplify t he f ollow:ng 

discussi on de fine: 
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The final st ep necessary t o complete the stat isti ca l specification o f 

the basic ge n ra l empi ~tca l mod e l is t o spec ify the distribution of 

~i k • For probabil ist i c model s o f this type , there are two commonly 

assumed distributions of the error terms in equa tion (2 . 9 ) : the 

no rma l and the type I extr eme v· lue ~ist ri bL1 t ions . The f ormer 

rlistribution leads to the specification of a probit model a nd the 

latte r t o a l egit model . For tre pres ent anal ysis , it will be ass ume d 

that these error te rms a r e distri buted i.i.d. type T P reme val ue. 

Rec~ll fr om equat i on (2 . 5 : the general model specifica tion o f :hf 

pr obability o f selec tin a par t i cul ar occupa · Lo n . The probabili y of 

a n enlistment can be Pxpressed in a similar fashio n . Or, 

(2 . 10) Prob(Enlistme nt) 

Thi s expression ca n be simplified by i ~t r od uci r. th following 

notati on. Def i ne : no ? = (~ iO - ~i
2

) and n
1 2 

= (~il - ~
12

) . Equa ti on 

(2.10) can now be restated as 
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(? . 11 ) Prob ( En l is tmP.n t) 

As noted above , the l ogit modPl is bas ed on an assumed type I extrem~ 

ve.lu n di s rihution of th r er ror t erms ~ik' k=O , 1, 2 . This i .;pl i es 

ha 

(2 . 1?) ex p( - e xp ( - [~ - a]/~ ) ), 

whPr e I) and e a r e pa rameters bounded by - :xi < a < + o, a nd B > 0 . 6 It 

can be shown hat th e convol ution of two random variables tha ar 

ind epe clentJy and identica ll y d'.:: tributed t ype I ex reme value i s 

di stri but ed l og istically . 1 Th P. refore, th e error t erms T]O~ and l71 2 in 

equation (2 .1 1) a re di stributed logisticalJy . 

As a fin a l considPration , no t e that th util i ty assoc iated with ea h 

of th e various possible occupations (the dependent var iable in 

equation (? . 9)) is never observed . What is observed is th actual 

outcome of th~ dec ision process . A common convention is t o use a 

discrete variable , that is assigned a value contingent on th e 

observed outcome , as a proxy for the und erlying u ility valuation of 

th ese possible outcomes . Let Ii be such a proxy va riabl . In 

particular, define 
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I i O if individual i chooses c i vi li a n l:' tnf-~ oyment, 

for c0: lege enr ollment , a nd 

f or mil i ta ry s ervi ce . 

The pr obability of observ i ng an enlistment , a s i ~ven n 1a t ion 

(2 .1 1 ) , c3n now be expressed wi th in th e l ogit mod e l s E i f i car iJn a s 

( 2 . 1 3) pr ': i 2) 

where the right h;, nd side term is a cumul a ti ve l og if : i c distri but ion . 

The multinomial logit model is a pr ~duct of a ser i e o f i nd e pe ndently 

and id e nti cally d i s tributed l ogisti c fun c ti ons . The co va ri ance 

matri x of thi J mode i s a (K x K) d i a~onal matri x , where the di ag ~nal 

el ements ;,-e eq 1 t o TI '. / 3 , wh i ch i s t he v::i ria n~e t. t he l og is t i c 

d istr i bu ti on. 

Th i s a pri ori res t ri c tion on the s t ructu r e of th e cova riance mat rix 

is a potential disadvantage of the logi t model specifi cat ' 1n . I n the 

literature, this restriction leads t o a pr o}-e rty that i s 1: ,ua ll y 

Meferred t o as the Ind e pendence of Irre le ent Al ternat ives ( I IA). If 

the model specifica ti on imposes IIA, then the relati ve Jd of any 

two p ( ,Sible outcomes are unaffected by th .:: pr es ence or i n tr 0duction 

of ad d' tio nal al ternatives . A simple demonstrat i ~n of this property 
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can be seen wi th in the contex t of th P l :g it s pecif ca tion o f eq1ation 

(2 .1 3) . Ini tiall y assume that the ct )i ce se t cons i st s of , .·o 

possible outcomes (k =O ,l ) . The pr obabi l i t i es f ':h · e oui-corr. es are 

given as 

( 2 . 1 4 ) 

The r e lative odds of these probabilit '3 are 

(?..15) 

{ exp( Wio6o) 

exp ( \•,\ 0 6 0 ) + exp ( W i 1 6 1 ) 

( e xp (Wi 16 1 ) 

, fo rk 0 , 1 . 

exp(Wic6o) 

exp(Wi 16 1 ) 

Now consider the effect of the introduction of a third alternative . 

Th e denominator of the right hand side of e1uation (2 . 14) wi ll be 

expanded to include the effect of th i s additional alte rnative . Or , 

equation r2 . 14) becomes 

( 2 . 1 6) , fork= o , · 

However , notP that the odds in equation (2.1 5) are unaffected by the 

i ntrod uct ion of this addit i onal alter nati ve . If the alterna t ives are 



$Ufficientlv. dHfer1?nt in th e ir cha r ac t eri st i cs , then this 
prop erty 

does no t impose unrea listi c r es tri c tions on th e model . In fact, th e 

e xi stence o f IIA reduc es t he computat i onaJ requirements f or th e 

ev?.lu~t ion of altPrnative impacts .
8 

Counte rintul t ive outcomes couJd r esult if th e newly introduced 

aJtP.r native is ch2.rac t eristicall v c loser t o on e of th 0 alternati ves 

than the other (s). Dome nc i ch and McF adde n ( 1975) illustrat ed this 

Pr ob l
0

~ in the cont1?xt o f tra nsportation mod e choi~e .
9 

Th ey 

cons id ~red th e situat i on of using an auto or t a king a bus for a 

par ti c1 1lar t • .rip . 
Intuitive ly , one wou ld ex pect that the introduction 

o f an additional bus opt!on wou ld a ff ect th e pro bability of selecting 

th P orig!n F1 1 bus (i . P . - ;; ·,o closer s ubsti tut'?) mor'I' th c1 n that of th e 

auto . Howe ver , t his intuitive outcom '? i s not what r ssu lts unde r the 

assumption of IIA. I ns • aad , th n IIA propert y r Ps uJt s in bot h 

Probabilities being altcre~ by th P sa me percentage . Th ere for e , 

depend ent on how ch?.racteristicalJy s!miJ~r the possible outcom s 

are , the imposi tion o f I !A could ]ead t o some r a th er unr easonabl e 

or1:,c1 · · - 1 c t ed outcomes . 

4. Additional Econome tri c Con s in e rat~ 

· he r e were compl e t e i nformation e n t he occ upational se l ection 1f t 

exn1 ,, ~nat ory vari abl es , 
Ho·,,,. e ve r, f o '. th c urrent 
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anAlysis , an ideal model cannot be est imated hecause of three 

complications . First , th e mone a r y returns to educa tion are not 

obsPrved for any of the indiv i duals in the current sumple . se,·ondly, 

mon~t~ry returns tc ci vilian employment are only observed for 

individu=ils who opted for c ivilian employment . This partial 

obs e rvance is an ex ~":lp le of a self-selectivity bias . Thirdly, t h~ 

s mple is croice-based : individuals in the military were ovE:rly 

repr esen ed in the sample, r elat ive to the true population 

percPn tci . P . 

Th e pu rpose of this s e ~tion js t o discuss how the estimation method 

must be modified t o adj ust fo r these additional complications . Th e 

following subsection descr·bes how a simple poly chotomou s logit mo del 

is est imated . The subseq ~ t subsec tions describe how this basic 

est ima tion meth od will be modif i ed to correct for th~ effects of 

these further complications . 

4 . 7 Maximum Li ~elihood Esti~ation of a Simpl e Lori t Model 

By generalizing the specification of the polychotomous legi t model in 

equation (2 . 13) , it can be seen that his model is nonlin a r in the 

parameters. An appropriate techniq ue t o estimate models of thi s type 

is the maximum likelihood estimation (MLE) proc edur e . For a 

tri cho tomous logit model with N observations, the likelihood fun ction 

to be maximized is given as 
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DiO Di 1 D.? 
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l L 
i = 1 

Wh':"re Dik (k=0 , 1 ,2) is a dummy var i able equal to 1 if individual i 

h • 10 p ( c on~es o(>cuaptlon k Ad equ·l to O otherwise . ik k=0 , 1 , 2) i s the 

general !zed form of the leg it specifica tion in eq~at i on (2 . 13) . Or , 

PXp(Wjk6k)/fexp( Wik 6k) . 
k 

T order o obt-=iin the maximur1 liv. lihood es ir:J i'l 1 "'-'> of t:Jf' od,d 

parar 0 ters , a set of equations ~nvolv ln6 th e par iAl deriv ativns of 

th,, lik l ir1ood fun rt .l on L equation (.?.17), wi l.1 rJspect to thcs,= 

pa~;:ime+-ers , mus t bP solved . /:is th ..,::e equ3tion.s 2rf'> nonJ i ear i 1 6k , 

they must he solved by usi ng an i 0 r ative procedure. The p r oc .duro 

thi3t will be used for the c>ur r ent a al ys is is thF Nc·,1ton-Rap1l son 

method. 

¼. ? The Non-Observan ce of e turns to Education 

As statprJ above , th P moneta~y r t.urnc to educa tion (Yi 1 ) is n t 

observed for any of th . Jndiv ld u-=i ls in the curre~t data ample . 

There are several methods of creati ng a proxy variable f or th ,>se 

un observ ed r 0 turns . 11 

Orn'? oossibl e me thod to crea e an educi3 ional r e urnc pre , y va riabl-::: 

cons i sts of esti mating the ed ucation mon eta ry r eturns equation with 
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n~ta for innividuals who have alread y compl etP d college , discounting 
/'. 

the Ast imat Ad Yi 1 ,t+n to th e relevant time period , nd using the 

resulting val ue as a proxy for these ex pec t ed returns . The problem 

w h this aprroa0.h is that these est imates wi l l most likely be biased 

and imprec ise . One potential bi a s of his approach is due to these 

es ima es being based on a sample of individuals that hAv e 0,ompl eted 

college , whereas those who are still involved in the d~~at i on 

proces s fa ce a non-trivial probabi lity o f not completi:1g. Hence , the 

PStimated in come would be upwardly biased . I~ add ition, 

de termination o f the pr ope~ r ate of discount 3nd differe nces in the 

vector o f expl a natory variables would fu rther r educe t~ 3c0Jr ac y of 

this method. 

A seco" mP. t hod ~f appr oximating Yil consists of es timating wh the 

indivi dual would have earned if employed in the c ivili a n sec t or . 

Assuming t hat the r e ur ns to human capital inv es t men t are a n 

increasing functi on (over the relevant r a n e) of unobservabl e 

"ability" , thi s est imat e would cr ea te a lowe r bound on Yi 1 . Th Pre 

are two diffi culti es with this app roach . First , there is no reason 

o Pxpec "ahil i y" to have a homo'5e neous impac t across opti ons. 

Rath 0 r , it is more reasonable to expect the _posite . This impli es 

that the Jbserved earnings of thos ~ who e ected not t o Pnroll in 

college could very we ll exceed the est : mated P.arnings of those who 

did , at the date of enrollMent. Secondly , th e prop 0 r co nte xt in 
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w~i 0 h t0 vi ew thP mon eta ry r etu rns t o education is over th e 

in ividu.::iJ ' s lifet irr ,::_, . The refore , even if "ability" were 

hnmo enrous , a cross-sec tion,l analys is at th tim of enrollment, 

would ha ve diffirulty carturing these return s . 

This d!. ru~sion ill ustratPs the diffi 0 ul yin estim2~ing these 

r eturns to educat ion. However , it sh o l d be clear th a some form of 

a proxy for t r,se rPtU ~, s mu st be included i .'.1 the mode l . If no 

at tempt is ma d to apµrc,x.i rn;:i te th ese returns, then th ,,se r tu rns are 

i:1 r->ffect ac-:.s umed to hav 0 no irfluPnce on thr deci sion ,e; e nt e r 

oolleg<>, an assump ion wh ich is c learly i cor-rect . Rather :han 

at Pmp~ing to generate a value for the monetary re urns to educa tion , 

it has been decided that a cost of college approximation wiJl be 

ut il ized i ~ e.::id . As sta ted above , he mon e tary r ~turns t o coll e~e 

~re sprearl out over the ind ivi dual ' s 1ork caree r . The costs of 

colleg , owev e r, are inourred only in the actudl educa ti o •1 pr ·oci:s:., . 

In addition to fore gone c ivilian inco e , these costs pred ominately 

~onsist of tuiti on c~arges . t is argued t a t , ir, r,o junc tion 1,: t,ll 

estimated (fo- e one) c ivili an income , tuition costs r ef lec , al beit 

imprecisely , the lower bound on the mo: · t<ry r . urns to education . 

Therefore , these moneta ry r eturns wil l be proxied by bo h c ivil ia 

income and in-state tuit ion ra,es . 
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SPl f- se l ect ivity bias is a common economet ri c probl em in mo~ ! s wi t h 

mixPd disc r e t e/cont i nu ou s depe ndent va riabl es . Thi s type of a ~ ' S 

simila ~ t a stand2rd om it ted va ri a bl e bi as . The only difteren , - 1 5 

tha t he di r ec ion of the self- selec tivity bias can be more easi l y 

in f Pr r ed . An i n tuit iv e e xplanation of this bi as ca n be seen by t h e 

f ol l owing sim ple exa mple. Consi der cwo i ndiv i dual s ( A and B) . 

Individual A has a comparat ive advantage in hu nting an d ind ividua ~ 3 

has a s i mil ar a dvantage in farming . Howe ver , only these i ndiv i duals 

a r e totall y a war e of these ad va n ta ges . In a ll other r espec t s t hese 

indiv idua ls are i den tical . Le f t t o t he ir own , t he se i ndi viduals 

s elect the occupat ion where th e ir compara ti ve advantage l ies . Now , 

l et a t hi rd indiv i du al (wh o is un aware of th ese unobse rve d 

compa ra ti ve ad vantages) attempt t o determine what t hese i nd i vi duals 

woul d ha ve earned in t he oc cu aption not chosen (i . e . - fa rming for A 

a nd hun t i ng f or B) . 3sed on the observ e d cha racteristics of the 

i ndi,i dua l s (which a r e id entica l ) , th is t h i r j person wou l d r eason 

t hat A woul d ea rn th e sa me as Bin farmi ng a nd B would ea rn t he sam~ 

a s A f or hunting . Howe ver, by not taki ng in to account t he 

compara t ive a dvan ages , thi s r ea soning l ead s to an over pr edic t ion ~f 

what t he i ndivi duals wou l d ha ve earned in the occupations no t 

s elected . 

In a more r igor ous context , possible bi as ar i s es when one or mor e of 

t he depe nden t va r i a bles is obse rved , conditiona l on the s a tisfact i on 
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of a selection criter ia . Unless the error t erms c, the selection 

e quation and t he other equations are uncc~related, esti mation of 

these o he r e quations , b sect on the sa mple of selec ted observations , 

will yield inconsisten t est imates of the true mode l parameters . When 

the dependent variable in the selection equation is binary , there are 

several computationally simple two stage bias correction procedures 

,3vailable . 12 l! o,.,,eve r , with a polychotomous dependent variable , bias 

cor recti on becomes more oi ffi cult . The bias co1 ection procedure 

that will be usP.d in the present ana lysis is b ,,ed upon the work of 

Lee (1983) . 13 • 14 

The nature of the sel f-sel ectivity bias canoe observed by 

cons idering the 4 equation model give n by equations (2 . q) a nd (2 . jJ 

in PCtion 3 . Or , 

(2 . 19) 

In this system, the dependent variabl e in the civ ilian earn i ngs 

equation is observed onl y if the individual chooses ci vil i 1n 

employment . Recall from equati on (2 . 10) the conditi on for the choi ce 

of mil l tary service . A similar cond i ti on for ci vilian employment can 

be found. Or, the individual will choose civilian employment iff 
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(2 .20 ) 

I 
~ cS 

0 

Now , keeping t his observa nce criteria in mind, the e xpecte d v~lu ~ of 

civ i l i a n i~come E(YiO) can be exp r essed as 

( 2 . 21 ) Oare observed) 

!Jr "' SS eiO i s uncorrelat e d with n10 nd n20 , the expec tt'd val ·1e o f 

th e dis t urbance t erm in equation (2 . 2 1) wil l not equal 0 and E,YiO) = 

-::. ,.. r0 . This imp l ies t h;;i simple ordinary least squares estima tior ' or 

~is equa tion will r es ult in biased est imat es of Yi o • To obt in 

nbiased estimates of the par~meters in this equa tio n , the effec ts of 

he ca rrel ; r. i on betwee n e 10 and n10 , r 20 mu s t be controlled for . 
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The starting point f or obtaining a proper bias cor r ectio. proced ure 

is to find a more expl ic it eYp ressi on fo r this bias . Once s uc h a n 

e xpressi on is ob tained, an app ropri ate bias co rr ec tion instrument can 

be c rea. ted. 

The strategy that is used to find an exac t e xpression for the 

conditi onal ex pection of e 10 in (2 . 2 1) is the one empl oyed by Lee 

( 1983) . Briefly , this str · tegy consists of re-expr essing the 

trivari ate distribut i on of eiO ' n10 and n20 in terms o f a 

rlistr ibuti on wi th well kno wn properties (the bivariate normal) . 

To allow the exp r ess i on o f the self-selectivity bias in terms o f a 

bivariate no rmal d istribution , it is conveni ent to l oo k at the cho i ce 

of occupat i on withi n an order statistic framework . Within an order 

s ta tis tic framework , the individual is viewed as ranking the r eturns 

to the various a lternat i v~s fr om lowest to highest . This implies 

that a particular occ upat ion wil l be selected only if the r e tu r ns to 

t hat occupation excP.e d the ma xi mum returns ove r the set of 

a.lternative oc cu f ' t i onal choices . The re is littl e conceptual 

dif fer ence betw~ n this orde r stat is t i c aporoach and the previously 

used multiple j ina ry compa rision approach . s~th approaches imply the 

cho i ce of the al t er native with the highest assoc iated r e tu rns . 

Within an order statistic decisio n process, the probability that 
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;he i.nrji.vidu2l will choose civilian e1r.ployment (t :.J) can be e xpr essed 

lS 

:2 . ?2 ) 0) 1 , 2) , 

~h ere Ii is the disc r ete choi.ce indicator variabl e as defi. ned in 

=equation (2 . 16) abov e. Recall th a t Wik ' k= 0 ,! ,2 r epri=osl~nts the 

~bservable nons toch1stic components of Uik and 6k r epresents t he 

vector o f unknown pa r amete rs fo r t he componPnt~ in w1~ . The refor e 

eq uation (~ . 22) can be r ewr itten as 

(2 . 23) 

wh e r e iµiO = m~x('.tfik6k + ~ik) - E;;iO , '< = 1, 2 , i s assume d i.i . d . 

logistic . A bi vari ate fun c tion in e 1O and lio cdn now be specified . 

;:rnd 1/1 10 , r epresen t this biva ri a':e f1mcti on . '.Jo te tha t as 1)1
10 

is 

assu med distributed l o is ti ca lly , this bivari ate f~nct io n is na t 

b Lvariate normal . A bi.va riat e nor~al d i st ributi.on f unc tion can oe 

ob t a: ned by tra nsforming ~i O to a it nda rd normal rand om vari a l . . 

Or , following Lee ( 1983) , define 

(2 . 24) 



wh e~e F0 ( . ) ciP.notes the cu mu l ive lo istic distribution functions 

3nd P- l is t he inverse o f a standa r d normal distribution fun ct i on . 

~s long as thP distributions o f ~iO and wi 0o0 are well defined, thi s 

tr~ ns f orm ti on i s possible . Further , as both the s t a nd a rd normal and 

th~ logi ti c distributions a r e symme tri c around 0 , this 

transformation will be quite accu r a te for a ll but extreme value 

probabilit i es . 

* * * Baserl on this tr 3nsformation o f ~
0

. efine 9

0

(e i O'~i O; p
0

) to be the 

* * 
the bivariate norma l dist ri bu tion of P. i O and WtJ• with Po the 

* 
correlati0 n coefficient 0 f ( e i O' ~iO) an 

? ? 

Oo• a; the variances of e i O 

* 
an wio• The condi tio na: expectat i on of eiO in (2 . 2 1 ) can now 

be explic itly e xpr essed . Or , by s ubstitution from equati ons (2 . 2 4) 

anrl (? _::>1) , 

* 
- po 0 o¢(Jo(Wio0o))/t(Jo(~io 5o)) 

* 
- po 0 o¢CJoCWio0o))IFo(wio 0o) 

r e presents t he standa rd norma l density funct ion a nd Ao= p
0

a
0

. 

- t should be noted that this expression foll ows on ly if th e 

~o nd itional expec t at ion of eiO give n 
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* 
, 11 1 ri i s assurried b 1 . 16 o e 1nea r . In th e mos t r es t ri c tive case , whe r e 

eiO i s a lso as J umed d i tribu ted s t andard nor mal , Ao r e du ces to 
lf 

o0* ( i . e . - the cova ri a nce o f e 10 a nd ~i 0 ) . 

The r at i o cp( .J0 ( . ) ) / F0 ( . ) i s more comf'lo nly r e f e rr ed to as th e "Mi lls 

r'a ti o" . The de riv a t i on o f ':.his •' '3. ti o fr om t he cow!i tiona l 

expec t '3. tio n o f a bivi r ia t e no rm1l 1 i stributi on f unc ti on can be f ound 

in .Joh nson and Kotz (197:? ) . 17 Intu it ive ly , t h is r at i o ca n be 

1escri ~ed as r ep r esen t i ng thP e ff ec t of the pr obab ili t y of choosing 

c i vilian employme n t on t he civ i l i a n i ncome equ2 tio n er r or t er m (e i
0

) . 

Those i ndi vinual s wi t h the l owes t pr obab i lity of choosin, t:1is 

occu pa t io n wou!d ha ve the la r gest ( unco rrect ed ) ove r estimates o f y
10

. 

Conve r se ly , : hose ind i vidua : s wi th the hi3hes t pr obab i li t y would 

ha ve t he s mal l est bias . This i s bas i cal ly wh at this r a t io indicates . 

As t he pr obabil i t y o f choosing this occ upati on goes to 1, th is r a tio 

goes to O and as th e pr oba bi l i y approac hes 0 , t he r at i o app r oaches 

l . 1 13 

~o w, g iven t hP ex pr :sio n f or the se l f- sel ?~t i v i t y bias in e quatio n 

( '.2 . 25 ) , the correc tly s per:- i fied civili an wage e qu a tio n ca n be 

writt e n . Or, substi t u t ing fr om e qua t i on (2 . 25) i nto ~quat i on ( 2 . 20) , 

( '.2 . 26 ) 
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* ,h~r~ 60 is an error term that is uncorrelat e d with ~iO • with E(6
O

) = 

0 . " f AO and M we re known , the value for the self- selectivity bi~s 

could be easily calcula ted and ~~e estimation of this income equation 

would be straigh forward . How9ver , as M0 is no known , an 

aoprop ri ate estimate (say M0 ) must be f ound . 

ThPre are two possibl~ methods fo r ob t ai ning estimates of M0 . The 

first consists of maximizi~g the lt~• ted information like l ihood 

fun ction (LI ML) based on ~~e biv~~'dte norm1l density function 

* ~ * 
b ( 0 ')' • p ) ThP second method is to usrc a t',,o s t;,,.ae () i 0 ' ii) ' 0 • 0 

l,) itlordi:lary least squa"'e s est imation procedure . 1g :ni.; SEcond 

method is th9 one ~hat is uti lized in the preset analysis. 

ThP first stage of this t wo s t age procedur e cons i sts of ~stimating a 

r ed uce d f orm logit model . This wil l be done by max . mi 3in3 the 

li ✓ elihood function g iven in equa t1 0n (2 . 17) . Or , 

N 

L TT 
i = 1 

wh ere Pik = exp(Wik6k)/~ exp(Wik6k) . U~ing the reduced form 
k 

par~meter estimates obtained from this first stage , an estimate of 
.A 

the Mills r atio (M 0 ) can be calculated . This es ti mate i s given as 

" " (2 . 28) ¢(Jo(Wik6k)) / Fo(Wik6k ). 
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ThP second stage co nsists 01 esti mat ing the civilian wage equation 

" given in (2 . ?6) , a f ter substitu t ing M0 for M0 . Or , 

" ( 2 . ?9) 2i oYo - AoMo + ~o • 

" On ce es t imates of Yi O (Yi 0 ) a r e obtai ned , th e structura l probability 
I' 

model ca n be es t imated . : ~stituting Y10 in t o equation (2 . 18) , th e 

structur al pr obability model i s now given a s 

I\ " ( 2 . y 1) pik exp (Wik6k) / 2 exp(Wik6k ) 
k 

I\ A 

where Wik [Yik Xik] , f or k 0 , 

["Cik Xik] , f or k 1 , and 

[Yik Xik] , f or k 2 . 

To obtain estimates of the structural pr obability model para meters , 

the likelihood fun ction g iven in equation (2 . 27) i s rees timated, 

" after subs ti tu ting Wik for Wik (k=O , 1 , 2) . 

It s hould be noted tha t the proced ur e outlined in thi s section 

differ s fr om th e procedur e fou nd in Lee (1983 ) in several respects . 

First, Lee's procedure assum es that the redu ced form pa r amete rs are 

equa l across outcomes (i . e. 60 c 6 1 = 62 = 6) . Here , this assumpti on 

has been implicitly relax ed . It is assumed that this r elaxation 

will not affect the consistency of the estimators obtained from th e 

esti mation of the second s tage earnings equa t ion . 
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~ 0 ~ondly , and more importan tly , thP proc edure outlined by Lee is 

limit 0 d to the estimation of the earnings equation . The properties 

o f the estimators for the para meters o f the s true t 11ra 1 probabil ity 

model are not dis0ussed in Lee ( 1983) . A formal proof of the 

consistency of these structural model estimators would be desirable . 

At the present ime, however , such a proof does not exist i ~ the 

literiture , and will ,ct be attPmpLed here . Thorefora, h. 

consiste ncy of these estimators and the regular formula for the 

asympto i 0 V~ matrix is ass umed . 

4 . '1 Ch0 i ce B~ 0 d Sampling Bi as 

~dataset cqn b~ •~fined as cho i ce b13ed 1f th 0 prob~jiliLy of an 

ind!viduql bein included in the sample is contingent on a decision 

m,de by he individual . For ,xamplP , if a res earche r was interested 

i, the prob 3~i lity of an individual choosing a particular mode of 

tran )or tation , a r3 nd om s~nplo o~ tn ividuals could be colle0tod . 

However , t:.o gt, r antee a sufficient nc1mber o f observatLons for a 

oarticu1ar ':!Ode choice , this samp l e may ha ve to be ra,-h 0 r :.arge . A 

less cost:, apo r oach would be to sampl e individuals who have opted 

for the pa rti ,....,11.,r trc.1n~por modo . Th i5 l~ss cost ly samplin 

pr0c-:rlure is frequen ly used in qual it ative r %p0nse data collection . 

An estimation bias i s introdu ced by a choice based sampl~ 3S the 

sample does not r epresent the true population distribution of 

individuals in the various possible outcome groups . Therefor e , 
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0sti~~rin~ o f a qualitative cho i ce model , using this non-random 

sample , will yield inconsistent estimates of the true popula ion 

?Q par1.meters . 

T~e data usP d for the present a nalysis is cho i ce based as the 1979 

interview year NLS sample was me r ge with a mi itary sample . 2 1 The 

indi vi ua s i n the mil l ary sample were drawn fr om the mil itary with 

~ dift'nrpnt probability th an the individuals in he civ ili a n sampl e . 

U;1J ess ,h P. data set is adjusted to reflect the true population 

oerc9nta e of military enli ste 0 s , t~e modPl pa rame te r estimates wou ld 

predict a h i~he r probabili y of military enlistment tha n exists in 

the . opuLa t i on . 

A choice based bias cor r ec ti on procedure has been suggeste d by Manski 

and Le rma n (1977). Basically , this procedure consists of weighting 

each observation ' s contributio to the likelihood fur ction . The 

pa r a~eter estimates from this wei h e- likelihood fun c ti on will bP 

c0nsistPnt estimators o f the trUP popul3tion parameters . 

Now , following Manski and Lerman , define 

( 2 . "31) Q(j)/H(j) 

to be the cho i ce based sampling weight for the ith indivi ual from 

sub sample j . Q(j) and H(j) are respectively defined s the fraction 
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,,r t~0 po pu at i on ~nd the fr ac tion of th e t o t a l sa mpl e in subsample 

j . By inspec ion , it can be sepr that this weight cr rr ec t y 

comp ensates fo r the ove r ( under) rep r esentation of inc1 viduals in 

,ubsample j , r e l ~t i vP to thP populat i on. For hi ghly cho ice base d 

s.::irn.p l PS ( wr:<=: r "' H l j) i s l a r ge relati ve t o Q(j)) , this we i ght will be 

3m::ill . In •he situ1 ion wher e a c ho i ce based sam ple does not exist 

( i . P . - H( ') = Q( :) ) , thi s wei~~t will Pqua l 1. 

T~n morl i fic1ti c~ t) the likelihood functi on neces sary to corr ec t f or 

thi s c~o i c
0

- basPd 
3
ampling b :1s i s r athe r st r aightfor ward . Al l that 

i~ r e quir ed is to multiply the observed ou tcome dummy variable (~ik) 

by thP appropri3ta wejijht (w1j) . For examp le , consi de r the 

like lihood f unction in equation (2 . 27 ) . The choi ce-based weighte d 

~er.io n of this likelihood f unct i on is wr itten as 

Manskl a nrl Ler~an r a f pr to thi3 spec i fica ion of the likelihood 

functi on ·1s t he We i ghted Exogenous Samoling Lik elihood (W ESML ) 

~st i m;:itor. Thi s l ikelihood fun cJion can then be maxim i zed in the 

~t~ d · ? ? ?3 0 ,on ;:irrl f ;:ish 10n . , __ ' -

It s houlrJ be noted that using the WESML est i:nator t o obtain the first 

stqge esti mates of the t wo stage self- ~3 lect iv ity bias co rrec ti on 

proc edure will mos t like ly alte r th e second stage civilian income 

esti mates . As t he mil ~•· a y i s -we rreprese n ted in t he sample , the 
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e ff ec t of thP. WESML es tima tor is to reduc e t he es ti m~ ted military 

enlistment probability (Pi 2 ) . Th 0 refore, a s Pio+ Pi 1 + Pi 2 = 1, 

1( PiO + Pil) > 0. -~e effect o~ t he probability n f civi l ian 

emp l oyment (Pi 0 ) , howe ver, i s ambiguous . If 6PiO > 0 , t he p! ~di c" -d 

"' va lue of t he Mi l rAtio (M 0 ) i nqu 2 ti on (2 .28 ) will be r 0du c ed and 
/\. 

t hP r esulting i n ·om" estimates (Y iO ) wi ll be i ncr e; -ied . This pos s ible 

r P.sult s hould not be ~onsidered t i be a f urthe r compli cati on of the 

analysis . In f ac t , such a possibl e e f fec t i s th oroughly co nsisten t 

wi • what the theory of military enlis t ments ,; )ul d predi c t . 

4.4 Estimati on Strategy Summary 

Before moving on t o the ac tua l equ ~t io r spec ifi cations , th P. va r ious 

estima tion strateg ies th 1t will be 8m ployed should be summarized . 

Th i s s ummary is o make it oerfectly cl ea r how the mo de l s wi l l be 

estimated . T:1r •0 e strategi.es will be us ed . 

(i) The S imple Two-Sta ge : This stra t ~Y consists nf a . ) es im Ating n 

uncorrected civilian wage equation , inserting t he es timate wage 

into the struc tural occupati onal se l ec tion e quations and b.) then 

estimating the structural occupati onal sele : t . on equat i ons . 

(ii) ThP Self -Sel ec tivity Corrected Two-S tage : Th i s two-stage 

procedure consists o f a . ) estimating the reduced f orm selection 
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eq :J.1ti ons , as iven in e quation (2 .27) . The res ulting 

pro~ability esti ma t es a r e th e n used to comput ~ the Mills r at i o 

('10 ) in equ;i.tion (2 . 28) . 

b . ) Bas"'d on the es timi'ttes o f the Mills ra io , the civilian 

wa~e equat i on i s then estimated . The r esulting wage esti mates 

are then inserted into the structur al occupa tion sel,.,ction 

eq uat i ons . ~hese selection equat i ons a r e then es ti mated . 

(iii) 7'1e S<? lf' - SPl •·'"ctivity /C'hoice Based Cor r ect 0 d Two- St,.ge : This 

procerlure i s ident ical t o (ii) above e xcept that the reduced 

form a nrl structur a l selection equati ons are estimated wi th a 

cho i ce-basPd wP igh te like li hood function. 

5 . ModPl Equ ~- ions Va ri a bl e Spec ifi ca ti on 

The purpos of this section is t o spec ify the va~iables that will be 

us 0 d in th e est imati on o f the empi ri cal model. Th e data set that 

wi ll be employed consists of a s ubsample of the Na ti ona l Longitudinal 

Survey of Youths (1 979 -1 981) , suppl emented by 3dditi on2l data on 

economic and r ecruitment related ac tiviti es . The variabl es are 

bri e f l y described in Table 2-1. A ~o re thorough descrip ion of the 

data set and t he varia ~les i s presented in t he follo wi ng chapter . A 

summary of t he hypothesiz"'d vari a bl e impacts can be f ound in Tab le 

2-2 . The Di scuss ion in the fol l owing subsections wil l be de vo t ed to 
57 

I · , 
I r 
I 
' 



v r ious as pec ts of the equation specifications and variable 

hypotheses that may no t be readily apparent upon examination of 

Tables 2-1 and 2-2 . 

5 . 1 Oc c upational Selection Equations . 

The hypothesized variable impacts for the selection e quati ons in 

Tabl e 2- 2 are all log ical . Th crP is one point, though, that must be 

cl arified. 

In Tabl e 2-2 there are no variable hypothes es for civilian 

employment . This is because, to insur e that t he mod el parame ters ar e 

identified , a normalizati on constrai nt must be imposed. Th ere are 

two types of normalization constraints . The first constrains a 

pa rticular para m~ter (say 6jk) to sum t o O ac ross the pos sible 

out comes. 24 This constraint implies that, for the present 

tri 0 hotomous model, ojO 
(6jl + 6j 2 ). The se cond type of 

no r ma l izat ion constraint se ts all o f the 6jk ' s equal to O f or a 

particular k . 25 This constraint is based on the noti on that one of 

the pos sible outcomes is the normal state of behavior. The othe r 

possible outcomes are considered t o be devi a ti ons f r om this normal 

state of behavior. As shown by Avery (1980) , either constraint will 

Yi~ld the identical statistical outcome .
26 

The second me thod will be 

used in the present ana lysis as it is considered to yield more easil y 

interpreti ve r esults . 
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Giv • n t hi 9 cho i ce o f normali zation constrai n t , t he co 0ffici ents of 

the ci vili an emoloyment spec ifi c attr ibutes are const r a ine d too and 

will not be jncluded i n th A model est ima t i0n . Civ i lian wage effe cts , 

though , will be r tai ned i n t he mod el vi a the other selection 

e qu at ions . 

? The 1ge Equ tions 

Th e spec ifi ca ~i on of th e c i vilian wage e qua t i on is pred ominately 

based on th e th eory of Human Capital. 2 ' 1 general , human capital 

i nv estmen t is usually r epresented by labor mark et experience , job 

. 28 spec if ' c tra i ni ng and educational attainment . For the present 

analys is , th e edu ~a tion level is r elatively constant acros s the 

sampl e (i . e . - all of the ind ividuals are high school graduates) . 

Therefore , huma n capital 1 s approxi m~~ed by labor mark e t experience 

and non -hi gr schooJ t r ai ni ng progr ams . 

Mil ita ry wages do not exhibit as mu ch variation as those in th e 

civiJian se c t or , at entry l evel posi ti ons . For most intents and 

purposes , t he en t r y level military w~ge ro r non-prior se rv ice (NPS) 

enlistees i s exogenous to t he indivi dual's personal characterist i cs . 

The wage fo r t h is group is r elative]· ~~nstant cross-sect innally and 

determi ned by t he Feder al budgetar y process . However , it is poss ibl e 

to in t r oduce some var i ation i n to this wage . The sample cove r s three 

years . This allows the intr odu c t i on of s ome variation due t o 

per i od i c cos t of l i ving i ncr eases (COLA) and real wage i nc r eases . In 
59 

I 
p 
I 
I 
/ ', 
I• 
1, ,, 

I· 

,, 



\/ a ri 1 l e 

ADDT 

RLAf' K 

COLPR OG 

:osTo 

Ci-/AGE 

Table 2 - ': Defi n.t ti on of Va ri a bl e s 

De fin it io n 

Desi r es ad d i t i ~nal tra i ning outs ide of co l lege ( 

yes , = 0 oth e rwi se) . 

1 if 

Bl ~r k rlu ~ 1y var i a bl e ( = 1 if bl c k , = 0 othe r~ise) . 

Parti~ i pat io~ i n coll ege pr epa r ato ry pr ogr a ~ ( = 1 if 

oart i cirated , = 0 oth e rw ise) . 

I n- s t a t e t ui tion r a t es f c~ the yea r of gr~ duation ($ ' s) . 

Ci v i l l ~n wage r a te (a nnual , i n$ •~ ) . 

Fathe r in mil ita ry dur ing yea r of gra dua t ion 

= 0 o t he rw i se ) . 

1 if J'-;S , 

EDAD Hi hes t year of edu~at l on compl e ted by fath~r . 

EMOM 

F:.S I B 

HEX P 

IP SP 

L,\ DV 

"'!STAT 

"JA DV 

PS IBS 

Hi 8h es t yea r of educa t i on compl eted by mo the r . 

Hi h~· t ye r of educa ti on comp le t ed by oldes t sibl i ng . 

Hi ghes " yea r of ed uca ti on r espondent expec t s to compl e t e . 

Hispan ' 0 dummy v · r iable ( = 1 if Hisp~nic , = 0 o th e rwi se ) . 

Local mili tary a dve rti s ing e xpe nd i t ures ($ ' s/ 18- 22 st te 

pop. ) . 

Maritil st atus ( = 1 if marr i e~ , = 0 ot h 0 " wi s e). 

Mili ta ry wage r a t e (annua l , in $ ' s ) . 

Nat i ona l ~ilita ry ad ve rti s ing e xpe nditu r ~s ( ~ ' s / 18- 22 state 

pop . ) . 

Per ce n tage of s ibling s i n schoo l . 
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Table 2-1 (cont . ) 

Vc1riab le Definition ----------------------

REC Number of r ec r uiters per 18-22 state pop . 

TDEP Nu m: ~ of depend en .s . 

TFMAFS 

TGPR OG 

TOTH RS 

TSCORE 

TVTPROG 

UNR /l. TE 

VEAP 

VOCPR OG 

Numbe r of f amily members in the mi li tary . 

Number o f government tralni ~~ co urs es completed . 

Tota l net family in come for th~ year of grRduation ($'s) . 

Number of weeks of lRbor market experience . 

Armed Forces Qualification Test score . 

Number of vocational/training programs compl e ted . 

Local un em ployment rate . 

V~terans Educational Assis t 2nce Progr3m maxi mum benefits 

( $ ' s) . 

I n vocat ional program while in high school ( 

0 o the r w i s e ) . 
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Ta bl e 2- 2 : Summa ry of Coeff ic i ent Hy po t heses --- - - ---- - -- - - - ---

Va r i a ble Equation 

Coll ege Milita r y Civili an Mili ta ry 
Enrol lmP n t Enlis tme nt Wa ge Wage 

(CWA GE) (MWA GE ) 
--- ---------- --- - ---- --~ 

ADDT + 

BLACK + 

COL PROG + 

COSTO + /? 

•I 

CWAGE 
,.,, 

:: 1111 

DADMIL - I? + ·,, ~ 
h •I 

EDA D + 
I I Ii 
'I 11 

I.JI 

EMOM + 
I I 

ESIB + 
• :Iii ,, , 

,, t 
,1 , 

HEXP + +/ ? 

HISP + 

, 1' :,~ 
I 

,I 

LADV - /? + ,n 

MSTAT ? + + 

MWAGE -I? + 

NA DV - /? + 

PSIBS ? 

REC - /? + 

+ 
TDEP 
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~able 2- 2 (cont . ) 

Variable Equation 

College Military Civilian Military 
Enrollment Enlistment Wage Wage 

(CWAGE) (MWAG E) 

TFMAFS - / ? + 

TGPROG + 

TNFINC + 

TO. HRS + 

TSCORE + +/ ? + ,, 
I ,, 

TVTPR OG + 
, I 

UNR ATE ? + 

VEAP - /? + 

VOC PR 0G + 
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a ddi tion, t o tal military comp ensa tion comprises Basic Pay (BP) and 

additional allowances and incentive pays. 29 The primary allowanc es 

consist of Basic All owances for Quarters (BAQ) and Basic Allowanc e 

for Subsistance (BAS) . The amount of thes e allowances varies with 

th e number of dependents. Th ere is also a Federal Tax Advantage (TA) 

for me mb e rs of the military. This tax advantage also va ries with th e 

numbe r of depe ndents. Inclusion of these allowanc es a nd the tax 

a 1va nt Age wi l l introduce some add i tiona l vari a tion t o t o t a l 

compe nsa tion . Special incentive pays will no t , however, be inc luded 

as t~ese pays are conditional upon occupational speciality and 

location of duty assignment . 

Given this exogenous structure of military compensati on , th e e quatio n 

for total military compensation (Yi 2 ) can be expres sed as 

(2 . 33) MWAGE BP+ BAQ(TDEP) + BAS(TDEP) + TA(TDEP), 

Wh ere TDEP is the total number of dependents . 
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In bri 1; f , th e pur pos e of th i s chapter was t o : 

A. ) Present a t heo r e ti cal fr ame work f or the anal ysi s of t he dec i sion 

t o enl ist in the Armed For ces . Th e modP,l pres ented was ba s e d upo n 

he th eory of ra ndom ut i lity . 

B. l Di scuss the ec onom e tr i c i s sues r e l e vant t o t he es t ima t i on o f th e 

e~piri ca l model . The r esults of thi s d iscussion wer e the c hoi ce o f a 

l og i :C'Jde l speci fi cAt i on, t he use of th e "Lee Appr oa ch" f or th e 

corr1; c t i on of se l ect ivity bi as , an d th e app l ication of sampl e weights 

(Manski and Lerma n (1 977)) f or th e correc tion of cho i c e bas e d 

s mpling bias. 

C.l S pec ify the empi r ica l model e qu a tions. Th e va ri a bl es s pe c i f i ed 

consisted of various economi c and non- economi atti t ud i na l a ttribut e s 

t hat wer e hyp othesized t o infl uence th e decisi on of in itial 

occ upa ti ona l c hoi ce. A more de ta i led des cri pt ion of t hese va ri abl es 

(a nd the dat a base in ge ne ral) is pres en ted in th e f ol l owi ng 

c hap ter. 
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Fnr.J No e s 

• .) In a t echnical SPnS8 , Thurstone dii no t develop a theory of 

"random utility". Rather, he developed a " Law of Cumpar':lt i ve 

Judgement- " for the analysis of r esponses to various stim • i in a 

psyc holo ical experimentation setting . An excellent iiscussion of 

Thurst-one ' s model ~nd its ' app li cations in presentPd in Bock and 

Jones ( 1968) . 

2 . ) For examples of the application of this model see Darnen ich and 

McFadden ( 1975) , Daula (198 1 ) or Hausman and Wise (1978) . Add iti onal 

examplP references can be faun in the urvey article of Amemiya 

(198 1) . 

3 . ) This in°quality relationship is as s umed to be stri 2t as the 

probability of Uk= Uj , for all k ~ j is zero , by d finition. 

4 . ) For example , a more disa gregatP cho i ce et would bre k down 

civil.t. n Pmployment by j ob type , milit1ry serv i ~e by branch and 

Pducation by major field of stud y and/or type of school (i . e . 

-private vs public) . 

5 . ) The decision '.o PXc lude non-high s ehool gradu es from the 

sample is based on the demand cons trant complexiti es that would 

otherwise r esult . This probl em is discussed in Ash , Udis and McKnown 

( 1983 ) , pps . 147 and 154 and in Brown ( 1984) , pp . 4 . 
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6 . ) In practice , the pa r amete r 8 i s usually constra i ed t o e qual 1 . 

If this cons trai nt is not im posed, the va ri anc e of the legit 

spec ificat i on (B2
rr

2/3) is no l onger knc ~n a rj there fore must be 

est imated. 

7 . ) See D ~enc ich and Mcfadden (1975) , pps. 63 -65 . 

8 . ) See Domenc ich and Mcfa dden (1975) , pps. 70-71. 

9.) Pps. 78-79 . 

10 .) A more thorough discussi on of this likelihood functi on can be 

found in Maddala (1983), pps. 35-37. 

11 .) Santos (1981 ) and Kalton (1982) present a di s cussion of va ri o us 

methods of imputing mi ssing values . Th ese methods, however, ar e 

based on the assumption th a t the miss i ng val ues are the r es ul t of a 

r andom process. This is not the situation for the present analysis. 

12 .) For examples of :ne application of a binary choice mo del 

Se lf-selectivi t y correcti on procedure see Heckman ( 1976,197 9) , Le e 

(19 78 ), or Maddala (1983). 

13.) A presentati on of this approach can also be found in Madda la 

(1983), pps. 275-276. 
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14. ) Discuss i ons of slightly different co rrect ion procec ures ca n be 

f ound in Dubin and McFadden (1984) or Hay (198 4) . 

15 .) A computati ona l y simpl e and accurate ap pr oximation of this 

t ra ns formatio n is found in Bock and Jones (1968), Appendix C. 

16 .) See Olsen (1980). 

17.) Pps. 112-11 3 . 

18 . ) As the probab ility of ci vili an employmen t ➔ 1, th e numerat or (a 

dens ity function, symmetric around 0 ) ➔ 0 , the denomin~tor ( a 

cumulati ve distri bution) ~ 1 and the enti r e ratio ➔ 0. 

19.) See Maddala ( 19 83 ) , pps. 273 - 27 4 . 

20.) See Manski and Lerman ( 1978) , pps. 19 85-1986 . 

2 1 . ) See The Nati onal Longitudinal Surveys Ha ndbook (1983), pps. 

11-13 , for a description of how the mi litary and ci vil i an samples 

were obtained . 

22 . ) Pp . 1981. 

23 . ) For examples of the appl ication of the WESML esti mator see 

Daula, Fagan and Smith (1982 ) and Dau l 
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2~. ) See Mc f adde n ( 1976 ) . 

25 . ) See Av0 r y ( 1980) . The ide ntifi cation probl em tha t woul d r es ult 

i f s ome t ype of norma l iza ti on co nstrain t wa s not imposed can be 

clea rl y s een by cons i der ing th e l ogit e quat i on s pec ifi ca t i on given i n 

equation (2 . 18) . fr om this e qua ti on , th e probability of th e i th 

individual choos i ng a par ticu l a r occupation (say occ upat i on 0) is 

expr essed as 

e + e + e 

and i f the el eme n ts in Wik a r e no t uni que to that ou tcome , the n 

There f or e , un les s one of th e coe ffi c i e nt vec t or s i s constr a i ne d 

( norma l ized) , th e est ima ted coe ff ici ents f or this pa rti cula r outcome 

ca nn ot be unique ly iden t ifi ed . 
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26.) Pp. 17. 

27 .) See Becker (19 75), Mincer (1974) or Rosen (1 977) f or a 

discussion of the theory of human capi t al. 

28.) See Mincer (1974), Ashenf elter (1979), Wise (19 75) n 1 Me doff 

and Abraham ( 1980) for examples of empirical esti mati onJ c th e 

•t urns to human capi t al investment. 

29. ) See U.S. General Accounting Office r eport GAO / NSID-84-41 ( 1984) 

f )r background information on military compens1 t ion. 

70 



Ch apter 3 

The Data Base 

1 • Introduction 

A ~ jo r stre ngth of th e current an al ysis c~nsi s ts of th e da t a th at 

a re utili zed for Lt empirical mod el estimation. The purpose of thi s 

ch apter is t o present a thorough de scription of thes~ data. 

Th e primary data source is the National Longitudina l Surv 0 y of Youths 

(NLS) , 14- 22 Yea · j Old. A su b- sample of male high school groduates 

was drawn fr om this survey . This sub-sample was then augmented by 

additi ona l data on military compensa · on and recru itment activi ties , 

local labor market conditions, and education costs. These ad ditional 

datR were drawn from: A. ) the Defense Manpower Data Center's 

Enlistment Master Files , B.) The Current Population Survey for 1981 

and C. ) statis ical pu bl jca tions prc vided by the Nationa l Center for 

Education Statistics. 

The remaind er of this chapter is organized into three se c tions. Th e 

following section c ntains a description of the primary data source 

(NLS). The third section provides a similar des cr iption of th 
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additiona l data sources. Sec tion 4 is reserve d for con cluding 

comments on the data base. 

2. Th e National Longitudinal Survey of Youths (NLS) 

The NLS Youth Survey is one of five surveys conducted by the Cente r 

for Huma n Res ourc e Resea rc h . Th e Ohio Sta te University, und e r a 

contract with the Office of Manpower Poli cy , Evaluations, and 

Resea rch , U. S . Department of Lab or . 1 Th e purpos e of th e survey was 

twofold : 1 .) to assist in the evaluation of expanded empl oymen t and 

tra ining programs, as legisl a ted by 1977 amPndments t o the 

Comprehensive Empl oyment and Training Act (CETA) , and 2 . ) to 

r eplicate most of the material of the ea rli e r youth cohort survey s . 

The total s ample consisted of 12,700 individuals who were between the 

age s of 14- 22 years old in 19 79 . Of th ese individua l s , 5 , 700 were 

civilian males, 5 , 700 we r e civil i an females, and 1,300 were mi li •ary 

males and f emales . Th e individuals were interviewe d annua l ly between 

the yea r s 1979 -19 83 . 

Th e 1982 and 1983 surveys were unavailable for use in the present 

analysis . Individuals were selected for inc l usion in the analysis 

sub-sampl e only if they were males that graduated for high school 

between 1978 and 198 0 . The oc cupati onal status of th ese individuals 
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Table 3-1: Sampl e Br ea kd own by Year of Gr adu a tion and Occupation 

Occupati ona l I Yea r of Gradu,ti'.ln ( t) Tota] 
Status in I 1978 I 1979 198 0 
(t + 1 ) I 

I 

Mil itary Serv i c e I 123 
I 

57 40 220 

Ci v ili a n Employment / 29 1 34 6 ?.77 914 

CollegP Enrollment / 205 181 228 614 
I 

Tota] I 619 I 5 84 545 1 7 48 

was th en obse rved in the foll owi ng i n te rvi ew yea r . A br ea kdown of 

the s ub- sampl P by occupat i onal sta t us and year of gr ad uat i on is 

pr esented in Tabl e 3- 1. In t h i s table , an i nd i vi dual i s clas s ifi ed 

as i n t hP mi li tary i f he i s in t he ac tive f orce as o f th e s ur vey 

i nte rvi ew da t e . Th e large num be r of militar y obs e rv at ions in t he 

197 9 inter vi Pw sampl e , r e l ati ve t o 1980 and 198 1 , i s du t o t he 

overrepresenta t ion of the milit ar y in t he 1979 survey yea r . An 

i nd i vid ua l f al l s i n to t be c i vili an employment ca tegory if he was 

currentl y worki ng , empl oyed - but no t wor king , or un empl oyed - but 

se e king wor k as of th e in tP rvi ew date . Collegp enr oll ees consist of 

thos e atte nding coll ege on a f ull-time bas is . 

2 .1 Desc r iption of the NLS Variabl es 

A tota l of 470 va r iabl es was ex~ r ac t e d fr om th e NLS fi les . A 
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complete list of these vari ables originally extracted is ·ailable 

fr om the author upon r equest. After aggregations, deletions and 

transfor mations, the resulting set consisted of 23 variabl es plus 

vari ous identification codes. The following discussion will focus on 

this f inal group of variables. It should be not ed t hat , unl ess 

otherwise stated, these variables are binary. These var iables are 

based upon the responses to quali t1 tive questions. An affirmative 

a ~s wer is represe nted by a value of 1, a negat ive response is coded 

as a 0 . 

ADDT: Indica tor of the individual 's desire for additi onal training . 

This variable is based on the response to the qu estion "Not co unting 

regular schooling or college , woul d you like to get any other 

occupa tional or job training?". This question was asked in t he 1979 

inte rv iew only. 

BLACK : Indicator that the individual is Black. 

COLPROG: Indicato r of part icipation in a college preparatory program 

while attending grades 9-12. This question was as ked in all of the 3 

interview yea rs. 

CWAGE: The total wages and salaries (civilian) earned by the 

individual in t he last calendar year. This was reported in all 

survey years. 
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DADM IL: Indi -: •tor of respond ent's fat ., ' stepfather b~ g a membe r 

of the military in 1978. Bas ed on the res ponse t o the question 

"What kind of work did he (father/stepfather) do (in 1978)? " Th is 

question was asked in the 1979 interview only . 

EDAD: The h ighest grade of f ormal education completed by the 

respondent's father . Reported in the number of years of ed uc ation . 

This quest i 0n was asked in the 19 79 interview o~ ly . 

EMOM: The hi hest grade of f orm il educati on co npl eted by thP 

res pondent's mother . Reported in the number cf years of educa tion. 

Th is question was as ked in the 1979 intervi ew on!y . 

ESIB: The highest grad e of f ormal educat i on compl e ted by the 

responden t's oldest sibl ' ng . Reoorter i n the 1mber of years of 

ed ucation. This q11esti n was asked in the 1 i n t rview only. 

HEXP: I ndicator of the ind ividual's educational ex pe~ t ati ons. Based 

on the response to the question " ··· what is t he hig~est grade or 

yea r you think you will actually comple te?". This question was asked 

in the 1979 and 1981 i, -,erviews . The 198 1 response was used only if 

there was no recorded response for the 1979 interview. 

HISP: Indicator that the individual is Hispan i c . 
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MS:AT: Th 0 mari =il st-.atus of thP individuc1l a thP time of the 

irt-erview . his question was asked in all interview years . 

PSI BS : Th E percen 2ge of sibli ngs in school . This wa~ c lculated 

f r o , the ratio of the number of siblinvs in school to the to al 

number of siblings n 1 97? . 

TDEP : Th . number of family depend nts as of th 0 date of the 

intPrview . R po r ted for all interview years . 

TFMAFS : Th e total numbar of fqmily mem ~rs (excluding the fa th er) 

that wee in the Arm d Forces . Based on th e reported occupational 

status of th~ respondent ' s family members during the 197J interview . 

TG~ROG : ThP tota] number of goverr t traini~g pro rams completed 

b the rPsponden as of th e date of in erview . This qu estion was 

2s 0·ed in alJ i r rv i ew /ea ,' S . 

TNFI NC: Th e total net family incom for the previ ous calendar year . 

Repo r ted in actual d'.) llars and cents . Th ~s quesU .,n was asked in all 

int Prview years . 

TOTHRS : The t otal number of full- ime equivalen wPeks of wor k 

ex pe ri e nce as of the date of in t rv i ew. Th is var i able was 

cons t ru cted f r om the i ndi vidual ' s work his ory int ~ee stages. The 
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f i r s stage consi s ed of dct Prm in ing the durat i on of employment at 

each j ob (the r e is a ma xi mum of 5 possi ble j obs pe~ i n t ervi e w date) . 

Thi s was done hy e · her subtrac ting th e star t ing date fr om th end ing 

date (if t ~ individual was no l onger em ployed at that job) or 

s ubtrac i nf the sta r i ng d te fr or he intPrview da .e (if h 

individu :=i. J was s iJ' a th=i .. job thE- da~e o f i n terview) . The 

rPsul ti n1, job dur2 '"ion was ca l cula ed in ter ms of wr • s . ThP s cond 

stage co ns is ed of cnnve rting job dur a ti on into fu ll- l ime e quiva l ent 

w~eks . ~ ,is was arrompli sh ed by mu} tiplyinr job dura ion hy a 

f ul l-ti me e qui valen t wri ght . Thi s we i gh was t he ra ti o of a verage 

~ou ~· worked per week at the jot to hour s wor ked pPr week , if 

em ployed f ul l-time . A ful l -time work week was assu~ed to be 35 hours 

i n langth . ThP l ast f t a e c ,nsist~d o f aggr egat ing the numbr of 

f u 1- i~e equivalen t eeks pe r jar •~ a t o t al meas ur of job 

experi ence . 

TPROG : The t0tal number of tra i n ing c8 ur ses comp le t ed as of the da e 

o i nt e rv iew. This inc ludes bo th governmen t sponsored (TGP ROG) and 

o t her vocati0nal/tra i n i ng prog r ams (TVTP ROG) . This va r iable was 

r eoor t e d f or alJ of th e inte rvi ew y .ar s . 

TSCORE: The raw s core r esu t s of t he Arm ed For et· Qual if icati on Test 

( AFQT ) . Thi s s core was c , stru c t ed by s umm i ng th e fir s t f our 

sub- sec i ons of the Armed ~~~vices Voca tiona l Aptitude Bat t e ry 

(ASVA B) , of which the AFQT is a part . Th ~ ASVAB sub-sec tions used 
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wer e Arithmetic Reasoning , Word Kn owl edge , Paragraph Compr ehension , 

and 1/2 of Numer ical Operat ions . Thi s ex amination was adm i ni s tered 

to the t otal sample in the 1981 interview . Raw score results were 

used as they pr ovide more va riation than th e test category 

c l assif icat i ons wouln hav e . 

.:!}'TPROG: Th e total num ber of vocational/t ra ining progr3ms (not 

government spons ored) cornpleteo by the _ndividual as of th e da t e of 

intervi ew. Th i s was askeo in all survey years . 

~ : Indicator of parti c ipat i on in a vo cationa l program while in 

high sc hool. Thi s was rep ~r ted in all survey years. 

2. 2 Descript · ve Stat i st i cs 

In order t o generate a "feel" f or th e data, several descriptive 

stat i9tica l breakd owns are given . Table 3-2 contains sample mea ns 

and standard devia t ions for thP NLS variables , stra tified by th e 

observed choice of oc ~pation. 

Bri efl y, the stati s tics in this table illustrate several di scer nable 

differences between individuals in the va rious occupational 

categories. Me a sures of family educational attai nment 

(EDAD,EMOM,ESIB,PSIBS) indicate that, on average, college enrollees 
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come from t he high~st educated famil i~s . Military enlistees come 

from the next highest group and civil i an employees from the lowest. 

Measur es of individual expe~~tions and attainment (C0LPRO,, HEXP , 

TSCORE) illustrate a s imilar pattern . 

1nd ividuals in the military and civilian sectors appear to come from 

larger famili es and have a greater number of dep~ ndents th a n those 

who enroll in college . Also, ci vilian sector ind iv iduals have a 

greater ~mo unt of labor mar ke t experience (T0THRS) and training 

program part ic ipation (TGPR0G , TVTPR0G) than those in the other 

occupational cate ories. 

The average values for total net family income (TNFINC) are, in 

gene ral , consi stent wi th expectations . Average f amily income f or· 

college enrollees is greater th an that of individuals in the other 

occupational groups . The low average value of income f or military 

1 . 2 
e n 1 stees appears to be somewhat unrea s ona bl e . - Thi s is par t i cularly 

noti ceable upon controlling for paren~l education levels . This 

average va lue indicates that it may be possibl e that the reported 

income (fam i ~y) income values are downward biased . However , these 

income valuPs a r e based up on the individual's r es ponse . Therefo re, 

if these values are measures of percei ved family incomt· this 

vari abl e may be a more acc urate p~>di ctor of occupat ional choice 

than the actual family income woul d be . 
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Ta ble 3- 2 : Desc riptive stat ist ics of NLS Variables by Occupat i on 

Variable Occupation Status Totd l 
(unit of Civi lian Emp. Militar y Serv. College Sample 
mea sure) mean mean mean mean 

(Std . Dev . ) (Std . Dev . ) (S t d. Dev.) (Std . Dev ) 

ADDT 0 . 79 0 . 87 0 . 59 0 . 73 
( 0/ 1 ) ( 0 . 41 ) ( 0. 34 ) (0 .4 9) (0 .4 5) 

BLACK 0. 25 0 . 29 0 . 24 0 . 25 
( 0/ 1 ' (0 . 44) (0 . 45 ) (0 .4 3 ) (0 .4 4) 

COLPROG 
I 

0 15 0 . 20 0 . 55 0 . 30 
( 0 / 1 ) (0 . 36) (0 . 40) ( 0 . 50) (0 . 33) 

I 
CW.AGE I ~,69 1.4 8 
($ ' s) 

I 
(3 , 341 . 80) 

DADMIL I 0 . 02 0 . 07 0 . 01 0 . 02 
I 

( 0 / 1 ) ( 0 . 1 3 ) (0. 26) I (0 .1 0) ( 0 . 14) 

EDA.D 8 . 33 10 . 97 12 . 69 11 . 65 
(Y e3rs ) (5.47) (2 .89 ) (3 0) (2 . 99) 

EM OM 10.73 I 11 . 23 12 . 30 11 . 34 
( Years) (2 .79) 

I 
(2 . 38) (3 .04) (2 . 92) 

ESIB 9 . 36 12. 61 13 .26 11 . 15 
(Years) I ( 5 . 51 ) (2 . 20) ( 1 . 66) ( 4 . 58) 

HEX P 13 . 33 14. 01 15 . 88 14 . 32 
(Y ears) ( 1 . 86) (2 . 12) ( 1 . 57) (2 . 15) 

HI SP 0. 14 0 . 09 0 . 14 0 . 14 
( 0/ 1 ) (0 . 35) (0. 28) (0 . 35) (0.34) 

MSTAT 0 . 03 0 . 08 0 . 00 2 0 . 02 
( 0 / 1 ) (0 .1 6) (0 . 27) (0 . 04) ( 0 . 15) 

PSIBS 49 .5 2 50.58 64.7 5 54 . 78 
( % ) (35.58) (3 5 . 39) (36.8 6) (3 7 . 69) 

TDEP 0.09 0. 16 0. 01 0.01 
(II) (0.4 0) (0 . 51 ) ( 0 . 11 ) (0 .3 5) 

TFMAFS 0. 03 0.02 0.02 0.02 
(II) (0.19) (0.1 3) (0.11) (0. 19 ) 
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Table 3-2 : De s c r ipti ve Statistics of NLS Variables (Cont.) 

Variable I Occupational Sta t 11s Total 
(unit of Civ i l ian Emp. Mili ta ry Serv. Coll ege Sampl e 
measure) mea n mean mean mean 

(Std. Dev. ) (Std . Dev) (Std. Dev. ) (Std . Dev. ) 

TGPROG 0 . 02 0 . 02 0 . 02 0 . 02 
(It) ( 0 . 14) (0 . 13) ( 0. 1 3) ( 0 . 1 4) 

TNFINC I 19 ,267 . 09 7 , 690 .4 4 25 , 767 . 71 20 , 40.35 
( $ ' s) (12 , 972 . 60) (5 , 53c 45) (16 , 700 . 56) ( 16, 257 . 61) 

TOTH RS 56.80 33 .67 39 . 089 47 . 64 
(Weeks) (85 . 50) (55 . 65) (62 . 74 ) (75 . 37) 

TPROG I 0 .1 6 0 . 14 0 . 11 0. 14 
(It) (0 .4 3) (0 . 40) (0 . 35) (..., . 40) 

TSCORE 64. 16 71 . 35 79 . 99 70.75 
(fl) (19 .79) (16 . 54) (16 . 53) (20 . 05) 

TVTPROG 0. 14 0 . 13 0 . 09 0 . 12 
( fl) ' (0 .4 0) (0 . 38) (0 . 32) (0 . 37) 

VOCPROG 0 . 18 0. 11 0 .1 8 0 . 13 
0/1 (0 . 38) 1 (0 3 ) (0 . 24 ) 0. 33) 
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3 . SupplP.menta l Data 

As stated above , the NLS sub- sa mpl e was augmented wi"h state l evel 

data on var i ous military and onomic attributes . The mi l itary data 

we r e supplied J Y ':1e ~i.:, f 0 ns P Manpower Data CPnter (DMDC) . Th e s t ate 

le veJ e 0onomi c data came fr om the ' 1reau of L_ ., r S t a tistics (BLS) . 

Th e college cost da '3 c3rr,. f ,m var i ous publi ca!, ions of th e Nati ondl 

Cente r of Education Statis ics .;c ES ) . What follows is a br ie f 

d 0 scr • ti on of thf· . data ; jescriptive statistics are found in Table 

3- 3. Several of the local economic and milit ar y specific va ~iabl es 

w~re l ""gred one ye . r . Th es variables are denoted by (t- 1) in Tab le 

3 . 1 "'iilitary Sµec i f ic Data 

Th e mi 7 t • •ry spec if 1 data cons ist of military in come (MWA _ J , th e 

num bP. r or prod uction r e crui te rs (REC (t J , REC(t- 1)) , max imum po tenti a l 

educat i onaJ bene fits from thP Vet e rans Educational Assistance Program 

(VF.AP) , an0 na ti ona] and locaJ adverti sing ex penditures (LADV (t ) , 

LADV(t-1) , NP.. DV(t) , NA fl V(t- 1)) . With th e exception of MWAGE , th ese 

va riables are spec if ic to t he indivi dual only in terms of th e 

individuRl ' s qta te of residence a t the t ime of high s chool 

graduation . 
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VEAP is institu~ionally determinec wi th no cross -sec ti onal or 

individual specific variation . However, there is variation in th·s 

att ribut e across sample years. ThP values used are in present valu e 

dollars , discounted over the average enlistment term of 3 yea rs . 3 

:-1WAGE was determined by the fun ctional relati onship in equati on 

(2 . 33) . Cross-sectional variation in this measur e i s 1ue t o 

differences in the va ri ous supplemental al ~wances between enlistees 

with and without depend ents . Theda a for ·hese allowanc es and basic 

pay came from the DOD Milita ry Compensati on Backgro und Papers ( 1982 ) . 

Tax advantage est imat es we re provided by t he U.S . Army Finance 

Center , Ft. Harri son , IN . The nu Jer of pr o,juction recruiters per 

statP was dete r mined by a mapping o f r ecruiting districtv to the 

stAte . 4 Th is mapping was nec essary bec~use the recruiting distri c ts 

d id not a lways fall enti r e ly with in given state , but overl apped 

state boundaries . Local and nationa l anvertising expendi tur es are 

expresse,· i n te rms of dollars per 18- ~ yea r old mal es fo r the state 

of r es i dence . Ideally , data on actual advertising expos ur e time 

sho uld be usect . 5 However, th's type of d· •ta is unava il 1ble for DOD­

wide dvertising. 

In ~eneral , the descriptive stitistics of hes e v& i a~ l ns (s ee Table 

3-3) indicate littl e discernable d iffere nc e betwe~n ~h,. oc upation 1 
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Tab l e 3- 3: De s criptive Sta ti st ics of Supp l emental Vari able s 

Va r i bl e ~l ______ ___:;.O~c~c~up~a~t~i~o~n~a~l ~S~t-~a_t~u_s _ _ __ ~ Tota l 
Sampl e ( uni " of j Ci vi lian Emp . Mi l i t a ry Serv . Col lege 

meas1 ~) I mea n mean mea n mea n 
(S td . Dev. ) (S td . Dev . ) (Std. Dev .) (Std. Dev . ) 

COST 
($' s ) 

LA DV ( t) I 
($ ' s 1 Pc ) 

LAD\ t- 1 ) 
er •. -..)p ) 

MW AGL 
( $ ' s) 

NA DV( t ) 
($' s / Pop) 

NA DV 1) 
($ ' s. p) 

REr ( t) 
(If) 

REC ( t- 1 ) 
(II) 

UNRATE(t ) 
( % ) 

UNRAT E 
( t-1 ) 
( % ) 

VEAP 
($ 's) 

87 ·5 . 25 
( 319.08) 

0 . 115 
(0 . 029 ) 

0 . 158 
(0 . 030) 

8 , 3f>r 65 
( 50 3 ) 

0 . 821 
( 0 . 1 c;) 

0 . 775 
(0 . 133) 

43 4. 66 
(?9 5 .89) 

420 . 87 
(29 0 . 10 ) 

6.32 
( . 45 ) 

6 . 27 
(1 . 35 ) 

4, 914 .4L 
( 589 . 84 ) 

836 . 31 
( 300 .1 4) 

0 . 156 
(0 . 030 ) 

0 . 159 
(0 . 030) 

8 ,2 19.8 1 
(5 11. 74 ) 

0 . 788 
( 0 . 11 1 ) 

0 .730 
(0 .1 19 ) 

407 7 
(2 92 .42) 

413 , 56 
( 307.46 ) 

6 . 09 
(1.1 2) 

6 . 49 
( 1. 33) 

4,653 . 65 
(609 . 34 ) 

8 

87 1 . 08 
(284 .74) 

0 . 153 
(0 . 02 9 ) 

0. 157 
(0 . 02 7 ) 

8 ,41 2 . 82 
(52 9 . 15) 

0 . 802 
( 0 . 112 ) 

0 .792 
(0 . 142 ) 

449 . 45 
(29 2 .1 4) 

438 . 49 
(292 . 28) 

6 .43 
( 1 . 57) 

6 . 32 
( 1.43) 

4 , 847 . 19 
(6 17 .41) 

869. 40 
(305 . 14) 

0 . 55 
( 0 . 029 ) 

0 . 158 
(0 . 02 9 ) 

8 , 83 7 4 . 3,. 
( 518 . 37) 

0 .81 0 
( 0 . 11 6 ) 

0 . 776 
(0 .1 36 ) 

436 . 41 
( 294 . 26 ) 

426 . 14 
(29 3 08 ) 

6 .53 
( 1 . 6) 

6. 3 1 
( 1. 37) 

4, 858 . oo 
( 596 . 30) 



c 2 ego~ies. It should be nntPd that the appparen lowe~ than 

average values of COST , VEAP , NADV, REC and MWAGE for the military 

category is par t ially attr i buted to the overrepresentation of this 

category in the 1979 samplP . 

3 . ~ Local Ec onomic Data 

T~P only local economic attri but8 used was the state un mployment 

r at~ (UNRATE) . The data used was supplied by C. Brown , University of 

Maryl a nct . 6 Vari o s other state level economic indicators (i . e . -

averagP. civilian wages) could have been included . But , given the 

available individual level information on earnings, this tyr ~ of data 

we' d most likely not ha ve added much insight on the choice 1· 

occupation . 

3 . 3 Cos of College Data 

T~e cost of a year of college ducation (COST) is r epresented by the 

basic in-stat 8 tuition charges or ~-year stat6 univcrsities . 7 These 

tuition charges were drawn fr o 0ries of NCES publications on 

]l f . ·t· 8 co P~P costs or sel 0 cted public and private univ rs1 1es . For 

stP~es with more than one ~-year public institution, tuition costs 

wer~ constructed as an arithmetic ~v .ragP across th ese univ er sities . 
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For 1979, Washington, D. C. posed a particular probl ~m. Prior to 

1980, there were no reported publi c university tuition rates . To 

co rrect for this , an arithmet i c ave r age of the out-of-state tuition 

cha rges f or Maryland a nd Vi rginia was used. 

4 . roncluding Comments 

SP.veral 0.onc luding comments about the data Sf t should be made . 

First, in orde r to mainta in a reasonable sample size , seve ral 

potentially in teresting attitudi 7al (NLS) vari ables had to be 

excluded due to missing value problems . Second , f or ~ small number 

o f cases , values had to be impu t ed for ne t famil y 1 1come (TNFINC) . 

The method of imputation is presented in Appe ndix A. 

ThP final da t ;:i ba se WJ S cons t ructed by mergi r .1 the st 1. t '-' l e vel da ta 

with the NLS sub- sample . T' ~ r LS Public Use apes pr ov . de very 

lim i ted informat '.o n of 1P n ' vi 1ua1 ' s pla r 

limit~t ion necessi ta t~ ◄ a pr imary me r ge of 

,. re s !ence . This 

~ /LS su b- :·, mp , e w t h 

th 0 NL.S Ge r .ode Files . The Geocode Files pr vi jed da · on the 

individual ' s state of r esidence a t the age of 1 and , ween the 

year. of 19·9-1 98 1 • Boc;:iuse the 1979-1 98 1 state resi j en t ial codes 

pr oved to be unreliable , the age 14 res i de nce code was us ed instead . 

It i ~ ~cogniz P. d that, due to int erstat e mi 5r ti on, t hi s c~de co uld 

i ntroduce some i nac cur1cies . But , given t 1 e p "e~e nt situation , t his 

was the ~ost accu ~ate measure available . 1 ,econda~y merge wi th th e 

· tate l e ·e l data was t hen undertaken t o p c uc ~ , ~e final data base . 
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End Notes 

1 .) For more detailed ~~c kg r und informa t ion on t he NLS see th e 

National Longitu dina l Survey . ~andboo~ (1 9b3) or Parnes (1975) . 

2 - ) For exa~pl P, a 1982 survey of Army personnel fou nd a n averag~ 

total a ., ua l family income that ranged be t wePn, 15 ,000-26 ,000, in 

198. dol l a r s . See The 1982 DA Survey f Personne l Entering ;: · 2 Army , 

Vol ?, pps . 372-373 (1984) . 

3. J This data was provided by C. Brown, Unive rsity of Maryland . See 

Br own r 1984) , Data Appendix for a more co~ , l ete descript ion of how 

this variabl e was constructed. 

4 . ) The ma,c ;., ing procedure u ,e d was prov ided v C. Brown, Gili vers ity 

of Mary la nd . 

5.) Dau la and Smith (1984) used an exposure ' i me vari able (for th e 

Army only) and found it to have better explanatory power t han 

expendi ture measures . 

6 .) See Br own ( 1984) , Data Appendix. 

7.) A truer measure of the cost of college would take into acco unt 

room and board costs. However, incl usi on of these additional costs 
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woul d r equire additiona l informati on (or ass111ptions) as to wh o would 

become an on campus resident . Wi llis and Rosen ( 1979) dPalt with 

this probl Pm by assumjng th at nll in~ivjdua l s that ljved beyond a 

certain dis tn nce f rom the nea r est university wou ld bec ome on campus 

rPsi d~nts. Du e t o th e strong nature of this ass ump tlon , this 

Approach will not be f ollowed in the present ~n3l ysis . 

r . ) The NCES publications us 1 wF~e: 1981 Digest of Educ2 tional 

S tati sr , cs (for academic year 1079; 1,' ) , College Costs 1980-1981 

(for acadPmic year 1980/ 19 81) a nd rol l ege Cofts 198 1-1 982 (for 

a cademic year 198 1/1982) . 
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f':.hapt 1 

Empirical Est imatrs 

1. I ' r eduction 

T.hP empi"'i C'i'i' model speci fi" ,"lt ions ·..;er e based upon th P hypoth ses 

presentPd in Chapter 2 . Pr 0 r t o the discussion of the empirical 

resul t s , SPvaraJ preli min ary comme nts are in ord er . 

A Lotal of 8 mor:J i:-, l spr.,cifications , .• " , estimatrd . Two eneral 

spacif'i0ati,ns were usi:,d . T ase? specif i cat ions \. 'ere : A.) A " Fu lJ 

t--fodeJ " th at containec1 the complete set of exogeneous va r iabl es , as 

dPf j r r.,d i1 Tt! r>l "' ? - 2 , and 8 . ) A " Limi ted Moo, 1" that ex c lud d the 

advertisin2 an~ "ecruiter variables . In order t o kee p the di scussi on 

:is f ocus s0d ac: poss ible , only th e " Limited M, ie l " estim;:i tes ar 

pr esentPd in t h is c hapter. The n ther model specifi c ::i tion estima es 

ar0 found i n Appendix B . For th P same re::ison , the r educ ed f o rm model 

esti mates a r e not presented . However, these estimates C3 n be obtained 

d i r ectly fr om th e auth or upon requ est . 
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ThrPe esti mation mPt hodologies were use d . The fi rst method cons l s t Pd 

of a s i mple t wo- stage proced ur e . The second method was a two-s ta fe 

Proc ed ure th a cor r ec ted for self- se l ec tivi ty bi as . The thi r d method 

was a t wo- sta ge procedure th a t corrected f or bo th self- s elec i vi t y 

bias 1nd choi~ P- basPd sampl i ng bi as. 

The ac tua l proc es s of es : m~ti ng th ese models turn ed out t o be more 

e cnnometric so ~twa r e ~a cka gp ~ t ha t conta ined the pro cedur es neces sary 

to ca20ul ~te th e s e lf- s " lectiv i ty and choi ce- base d sa mpl i ng bias 

co rre c tion f ac tors . 1 The softwa r e packa ge that came t he clos est t o 

m"'eti ng th ese esti matiori r e qu i •' "'!men ts was LIMDEP . 2 This package was 

modif i ed t o compute th e polycho omous i nver se Mil l s ra t i o and th e 

correc t VRrian ce- covar i ancP ma tr i~ fo r th e choice- based sample 

es :=i ma tion . . 3 , 4 

The Leg i t equation r were est i mated via a max i~ um likel ihood 

t echnic ·,e . Most of t he fun c t io ns converged after onl y 6 or 7 

• s 1 nt era t ions . - Even so , t hese es t i ma t ic .; proved t o be r ather costly 

in bo th t ime and est i mat ed computer cost . 6 ThP civili an wage 

e quat i ons we r e es t ima t ed by a standard or d i nary l east s qua r es 

t echniqu e . 

As a fin al point , it sh ould be not ed th at all of t he monetary 

Va r iabl es wer e de f la t ed to 1978 dolla r s . This was done to control 
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for thP. efforts of inflation betwePn th e years 197 9- 1981 . 

The remainder of thi s chapter is organized in o four sect i ons . The 

followin sPrtion prosonts the civiJian w~ e equ a tion estima es . 

Sec ion 3 repor ts tho structural selec t-ion eqt• 1 tion es imates . These 

estimates are intP.rpretod in Section~ . Th e las t SPC . on is r eserved 

f or a summa ry of th e major empi rical finrlings . 

2 • Civilian Wago Equation Estimates 

Several speci fi ca tions of th e civi li an wage equat i on were tes ted . 

Th ese speci fi cat i ons differed only in th forms of th e unempl oyment 

r ate , labor for ce wor k experie nce and train ing course variabl es . Two 

forms of tho unP.mpl oyme nt r ate were used . Thos e were th e unemployment 

ra duri ~g the yea r of g r aduation (UNPATEO) and th e differenc in 

tho un employ~ont r ate between th 0 year of ra dua ion and th e year 

Pr ior to graduation (DUNR ATE) . This ~· •ond to rmu l:,tion was us ed 

Prim ,=,~ ily becau se of its expec ted impact in he selection equations . 

Estimat 0 s with both f orms are r eported . 

Labor f or ce work experience wastes ~d und er thr ( • form s . Th ese wer e 

a Simple linear f orm (TOTHRS) , a quadratic form (TOTHRS and TOTHRSQ) 

a nd a natural logarithm form (LNHRS) . Th e quadra tic and na tura l 

91 



logarithm form s performerl bette r than th e simplP linear form. The 

logarithm form performed marginally better than the quadratic form 

and is thP only one presented in this chapt Pr. 

ThP trai'1ing course v2"1c bles (TVTPROG Rrd TGPR OG) wer e entered both 

separat e ly and ac an aggregate va riable (TPROGJ . Ther e was no 

significant diffe~ence between either sp~~ification and only the 

aggre at e form estimates are reported. 

BPfor
0 

proceeding , tv:o p ') ints should be keot in mind . First, th e 

civilian w~ge estimates are not the primary focus of this analysis . 

Therefor • , the follow ing discussion of t hese estima cs is relatively 

bri Pf . To fa~ilit~te hiS discussion , a description of th e variables 

is ~iven in Table 4-1 . The civilian wage equation estimates 

associ2t ori with th " "Limi tPd Model" c; pec ifi cations are given in 

Tabl es 4-? to 4-5 . The wage equ a tions reported in these tables 

dif er only in the specificatior. of the unemployment rate variabl e 

anrJ the estimated value of the Mills ratio (MILLS). In M • ls 1 and 

3, the straig~t unemployment rate (UNRATED) was used . Mod els 2 and 

4 used the f irst difference in the unemployment rate (DUNRATE) . 

Rec all from Chapter 2 that t~P Mil ls ratio is calculRted fr om the 

~tion equation estimates. The 
rerluced f orm civilian employment 

redu ced f orm selection equation use d t o estimate the variabl e MILLS 

in Models 1 and 2 incl ud ed the net family income (NETY) . NETY is the 

total net family income (TNFINC) , deflated to 1978 dollars . Th e MILLS 
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for Mod "~ 3 and 4, however , are based on a r e~uced form model th a 

used a standardized value of NETY (STOY) . The differences in these 

two specifi0~tionc of f ~mi1v in come ar 0 discu se i~ more detail in 

the f ollowing sect:on . Tl1e wai- , at ion es 1 >r es f or the other 

Seconrl , the diffe,..,p1,ce i · th reported wage equation es imat s within 

Pach t Ablo may appP~r sma1l . Th is is particul qrly r - icPabl e for h• 

di ffe r e~c - be ween t~e s 0 lf- ca}ectivity corrected e· , tes and the 

self-s"l ec tivity/0hoice-ba ~o d sampl 0 corr c d PStimat . The r eason 

f o~ t h is is also due t o minor differences in he calcula ed values 

for th P var iabl e MILLS . Ev0n t.1-Jough these es t imates are v, , ry similar 

in sor instances , they are reported to illustrate the effec s of 

hPse correct ion procedures . 
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Table 4-1: Civilian Wage Equa ion Variabl e Def inition 

Variable Nam "= 

BLACK 

C1~AGE 

DUNFATC: 

H: ~ p 

LNHRS 

MILLS 

lvlSTAT 

TPR OG 

TSC0 RE 

UNRATEO 

'JOC PROr, 

De inition 

Bl;:icl/ rlummy v iable (= 1 if Black ) . 

D0pend~n v~ ~i3ble - Repor ed annual c ivili an wages and 

salaries (i $ ' s) . 

C~3nge in unPw.~loym~nt rat e . 

~~spanic dummy va~ igbl e (= 1 1f Hispanic) . 

Natur3l lo arithm of number of wee ks of work 

experie "e . 

I V" ' SP "1i Jl s ra': o S• -sPlPcti vi 'c-y correc 

facto 

tal s +- ,3 C, (= 1 if marr i ed) . 

To al numb~r oft g co•JrSPS com: ted . 

ion 

Armed For res Qu ~lifi c io Te e sc0r~ . 

Unemployment rate in the y~ar of graduation . 

I n v ~ational program wh i l e in high school (= 

ye s ) . 
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Tab l e 4- 2 : Mode] 1 Civ i li an Wage Equation Estimates 

VariabJ e Uncor r ected Correc ted( 1) Corrected(2) 

Constant 37 . 527 -73 . 820 - 74.41 3 
(0 . 077) (0 . 152) (0 . 153) 

p ' I( - 8 12 . 827 ** -580 . 642 ** - 609 . 031 ** 
(2 . 979) (2 . 043) (2 . 109) 

DUN~/.1.TE -1 6 . 334 - 26 . 974 -1 5 . 156 
(0 . ') 13) (0 . 35?) (0 . 198) 

HISP -14 . 590 86 . 435 83 . 960 
(0 . 048) (0 . 285) ( 0 . 276) 

LNH.~S 887 . 782 ** 831 . 548 ** 847 . 038 ** 
(1 ?. 434) (11 . 247) (11 . 47 7) 

MI LLS - 771 . 222 ** - 622 . 953 ** 
( ? .790) (2 . 124 ) 

MST/'T 1t:"OQ , 160 H 1600 . 800 ** 1549 . 450 ** 
. 485) (2 . 5E) (2 . 426) 

TP ROG ?60 . 703 221 . 301 228 . 749 
( 1 . 1 oc (0 . 935) ( 0 . 965) 

TSCORE 9 . 684 * 19 . 626 ** 17 . 46 5 ** 
( 1. ~6 6 ) (,_ . f387) (2 . 51.! 6 ) 

U!JRATEO 

VOCPROG ? d . 743 3,.! 1. 601 337 . 294 
( . 503) (1 . 210) ( 1 . 267) 

R2 ( Adjus ·ed) 0 . 198 0 . ,. r; !.j 0 . ? () 1 

F- Sta L s ti c 29 . 095 26 . 92 1 26 . 464 

Note : 1. Corrected( 1) i s self-selectivi t y bias corrected and 
Corrected(?) is both self-select ivity and choice basP 
sampling bi as corr ec t ed . 

? Absolute value T- St,tistics are in parens below t he 
coe ffi c ient estimates 

* - St::it i sticall y si gni .., ant a t the 10% l evel. 
** - Statistically sign i fi cRnt at the 5% level . 
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Table 4-3: Model 2 : ivilian Wage Equation Estimates 

Var i , e -
Constant 

BLACK 

DUNRATE 

HI .S P 

LNHRS 

MILLS 

TPROG 

TSC0RE 

UNRATEO 

V0CPROG 

R
2 

(Adjust ed) 

F- s~atistic 

Uncorr ec ted 

807 . 731 
( 1 . ? O 1 ) 

-82 1. 44 0 ** 
(3 . 017) 

- 35 . 6/.J S 
(0 .11 9) 

98 1 . 531 ** 
( 1?. . 35 1) 

1537 . 5 10 ** 
(2 . i.J06) 

2 74 . 636 
(1.1 61) 
9 . 299 

( 1. 602) 
-114.670 * 

(1.66?) 
/.J 15 . 373 

(1 . 569) 

0 . ?. 00 

29 . 522 

Correc t ed ( 1 ) 

653 . 608 
(0 . 972 ) 

- 592 . 687 ** 
(2 . 088 ) 

68 . 152 
(0. 226) 

827 . 489 ** 
(11.210 ) 

- 753 , 1.J rl ** 
(2 . '"' r; ) 

1553 . 7J ** 
(2 .4/.J 0) 

232 . 530 
(0 . 984) 
19 . 066 ** 
(2.80 4 ) 

- 108 . 684 
( 1. 580) 

340 . 799 
(1 . 285) 

0 . 206 

27 . 26 1 

Correct '1 (2) 

648 . 710 
(0 . 960 ) 

- 62 1 . -:'00 ** 
(2 . 156 ) 

61 . 309 
( 0 . 203) 

342 . 271 ** 
( 11 . /.J 27) 

- 609 . 309 ** 
(2 . 077) 

150 1 . 330 ** 
(2 , 353) 

24 1 . 386 
( 1. 020) 
16 . 94 2 ** 
(2 . 468) 

- 107 . 359 
( 1.55'1) 

353 . 77 8 
( 1 . 33 1 ) 

0 . 203 

26. 8 17 

Not~-;-, : Correc t ed( l ) is self-sel ec tivity bias corrected and 
Corrected(?.) is both self- selectivity and choice base 
sa~pling bias corrected . 

2 . Abso lu t~ value T- Statistics are in parens below the 
coeffi cient estimates . 

* - Stati s ica lly s i gnifican t at the 10% level . 
** - Stat i ~tically significant at the 5% l e vel . 
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Table ¼-4: Mo del 3 Civil i an Wage Equati on Estima tes 

Vari able 

Constant 

BLACK 

DTW TE 

H .SP 

MII LS 

MSTAT 

TPR OG 

TSCORE 

UNRATE D 

VOCPWlG 

F-Sta Ustic 

Un c> 1)rrec ted 

37 . 527 
(0 . 077) 

-81 2 .827 ** 
(2 . 979) 

-1 6 . 33¼ 
(0.213 ) 

-14. 590 
(0 . 0¼8) 

887 . 782 ** 
(1 2 . ¼34) 

1589 . 160 ** 
(2 . 4q5) 

260 . 703 
( 1. 100) 
9 . 684 * 

r 1. 66 C l 

~ 8.743 
.503) 

0 . • 9B 

29 . 095 

Corrected(1 ) 

-74 . 038 
(0 .1 53) 

-5 82 . 783 ** 
(? . 055) 

- 26.75 1 
(0 . .:,-9) 
86 . 497 
(0 86) 

830. ·W ** 
(1 1. 242) 

- 782 . 453 ** 
(2 . ,g-9) 

1594 ,o ** 
( 2 . ...,03) 

?21 . 78 1 
(0 . 937) 
19 . 7Ll 1 ** 
(2 . 909) 

321 . 553 
( ' . 211) 

0 . 204 

Correc t 1:-d(2) 

- 74 . 933 
(0 . 154) 

- 609 . 5 1,3 ** 
(2 . 116) 

- 15 . 073 
(0 . 197) 
84 .680 
(:) .278) 

846 .386 ** 
( 11 . 472) 

-633 . 104 ** 
(2 . 1 t:5 ) 

1545. 070 ** 
(2 . 4 '9) 

228 . 84 3 
( 0 . 965) 
17 . 573 ** 
(2 . 566) 

336 . 770 
( 1. 265) 

0 . 20 1 

26 . 488 

Note : 1. Corrected( 1) is self-selectivity bias correc ted and 
Correcte d(2) is both self-selectivity and choice base 
sampling bias corrected . 

? . Absol u 1 a value T-Statisti cs are in parens below the 
coeff i c i P.nt estim ~tes . 

* - Statistically si gn ificant at th e 10% level . 
** - Stat i stically significant at the 5% level . 
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Table ¼- 5 : Model ¼ Ci vili an Wage Ec. 1a t ·on Estima t es 

Vari ablP Un· rr ected Cor r eC' t ed ( 1 ) Corrected (2 ) 
- -

Cons t.an 807 . L 650 . 907 6¼6. 58¼ 

BLAC1< 
( 1 . ..,0 1 ) (0 . 968) (0 . 957 ) 

-821 . ¼llO ** -59¼. 880 ** - 62 ? . 090 ** 

DUNPHE 
(3 . 01"' ( 2 . 100) ( 2 . 163) 

Hic;p - 35 . 6¼ 6 68 . 00 3 61. 955 
(0 . 111) (0 .2::i ) (0 . 2_; :5) 

LNH'1S 88 1. 5~ ** 826 . Pi.J 7 ** 81.J 1 . 63" ** 

MILL.<; 
( 12 . 35 1) ( 11 . 207) ( 11. i.J ?2) 

- 763 . 9 1 ** - 619 . ¼!16 ** 
(2 . 780) ( 2 . 118 ) 

"1STAT 1537 . 5 10 ** 1547 . 650 ** 1497 . 01.J O ** 

TPR OG 
(2 . ¼06) (:> . l.!31 ) (2 . 3i.J 6 ) 

2"' /.J . 636 233 . 095 21.J 1. 53/J 
( 1 . 1 E 1 ) (0 . 987) ( 1. 0? 1) 

Tse · :: E 9 . 209 19 . 17 i.J ** 17 . 05 1 ** 

UNRATEO 
( 1. 60 2 ) (2 .825 ) (2 .i.J 88) 

-111.J . 670 * - 108 . 298 - 107 .1 22 

VOCPROG 
(1. 662 ) ( 1. 575) ( 1 . 55¼) 

41 5 . 373 31.J 0 . 69 8 353 . 226 
( 1. 56 ') ) ( 1. ..! 85 ) ( 1 . 329 ) 

R? 
(A r ' U st- r; ' ) 0 . 200 0 . ?06 0 . 203 

F-St a t i sti c 29 . 522 21 . 2% 26 . 8i.J 2 

Note7. Correc ted (1) _s ~ l f- se lecti vity bi.a s cor r ec ted and 
Correc t ed( ? ) t s both sel f- s electivi ty and choi ce base 
sampling bi as corr ected . 

2 . Abso l ute valu F T-St ati s t i cs are in par ens bel ow t h 
coeff icient est i mates . 

* - St~t i sticall y s i gn i f i cant at th e 10% l evel . 
** - Stati s ti ca l l y s i gnif icant at U1e 5% l e ·e l . 
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In general , thP es imates reported jr thPse tables indi cate no 

une xpected results . The summary stat1stics were l ow, but not 

unr e~sonable , givnn t h~ ty~e of d~ta usAo. 8 The s e lectivity bias 

correctPd Pst i.r;,qtes ( columns 2- 3) had mcirginc1lly better ov, rall f its 

thAn thP uncorrectPd equation estima rs . Thi s result -~ d'rec l y 

attributPd to the bi a~ correction factor (M ~LS) . This variable was 

signifi"an t and corre~tly signPd 1 all of thP various functional 

forms . Evaluated at the sample means of the explanator y var i ab l es , 

the average effect of the selectivit y bi1s c0rrec tjon fa • tor ( i n 

mon~tary ter~s) was to re~~ce the average predicted wage 

app r oximately 190 (current value) dollars . 

Th e h~ma11 capital meas ures (LNHRS , TPROG , a nd VOC PROG) were all 

positive , alth ough only the labor f orce experience meas ur e (L NHRS) 

was statistically significa'1 . Th e "ab i lity" proxy (TSCORE) was also 

posi ive (as expe0~ed and statisticAily signi f icant f or all of the 

bias corrected estima es . It i s i n te r esti ng to no t e t ha t the s i ze of 

thP estimatPrl coefficient f or this va r iable is app r oximately twice as 

large f or he bias corr ected est i mates , co~pared to th e uncorrec ted 

onPs . A possible explanation for t his r esult is that t h~ majo r ity of 

higher "Pbility" individuals chose not t o ente r the c ivil ian labor 

market immediately . If so , t he es imated (~o r rected) returns to those 

h igher " abi l ity " ind ividua l s who chose c i v ili an empL ... yment woul d be 

la rger th an uncorr ec t ed est imates would i nd icate . 
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The estimated e ff ects of t hr black dummy vari able and marital stat~s 

were slightly surprising. It was hypothesized that marital status 

r e flect~ct the individua l' s labor market attachmen t and would 

th ere f or e positi vely affect the civili 3n wage .
9 

The size of this 

estima Pd effect was 1arr~r t han expected . For example, evaluating 

e qua tion 4 at the sample means of the exngeneous vari 2bles indicates 

th
at a m ~ried indiv idual would earn on a verage appi·ox i m t ely 55~ 

more thf r ~ sinrr l e indiv i dU3 1 . However , without additional 

informati on , it is difficLl t to arrive at an alternative explanatl ' 

(with ,rny lev• l o f con fid en~ e) of this estimated effect . 

Th e es· imated bla ck effec t was also r•~onger than expec ted . Given 

th
::it alJ the indi vlduals i r t he sample a r e high scho.- gradua tes , it 

was not exoected that such a large diffe r ence in th e estimated wa ge 

woul d exist betwee n blacks and t~ other e th ni c/ r ac i al groups . Thi 

result is supported hy t 

es timated (insignificant) Hispanic effect . 

is effect r e fl ects either a lower 
It can only be postulated th -

labor for ce a ttachment and/or : he existence of a possibl e 

d. . 10 irect/1ndirect discrimination e ff ect . 

The unemployment rate f ailed to ha e a si f "fi cant effect under 

either fun ct iona J form . This is not all tha t surprising , for s e veral 

r easons . First , pa r t of the unemployment rate eff ect is to 

ct· is courage i ndi v i ctuals f r om seeking jobs r i • e . - th e "discouraged 

worker hypothesis " ) . This discouragement effect is partially 
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r e f lected i n the self- se l ec t ivi t y bi as correction var i able . Thi s 

effect can be clearly seen by compa ri ng th e un corr ec t ed a nd corrected 

COeffi • 
cient estimates f or Mode l s 2 and 4. Secondl y, i t may be 

Poss i ble th a t t ne un employment r ate u"ed h _ was no t t e mos t appr opria t e 

1 P dA t1 were ava ilable, a state l e vel teenage rate , by 

r ace/e thni c gro up , would perh aps h '':! yiel ded mor e sta ti s t ical l y 

Solid es tima es . 

3
• ~ u~t ur a l Selec ti on Equation Estima t es 

As st .=itP.d i n the introduc tion , onl y th e 4 "Limited Model " 

Sper· f · 1 l ca tions are prese nted in th i s sec t i on . Th e onl y di ff Pr nces 

be t w"en th f - ese spec if icat i ons i s in th e formul at ion o the 

un em, l oymen t r a t e and net f ami l y in come vari abl Ps . Two fo rms of each 

Of th ese varia bl es wer e used . The unempl oyment r a t e was entered as 

ei th 0r a s traight r ate for t he yea r of gradu ation (UNRATE D) or th e 
d' 
-lffer ence in t he r a t es be tween the yea r pri or to gradu a ti 01 a nd th e 

Yf:'n r of . gra duat ion (D UNRATE) . Th e r a i onal e ror th is second 

f orm ul ~ tion wa s t o t est if the indiv i du al is more s ensi t i ve t o 

Ch ~nges in l a bor mark e t cond i ti ons compa r ed t o th e s ta ti c 

Cha r ac t erist i cs of the marke t . 11 Th e net f ami l y in come va r i a bl e was 

refo 
rmulated as a devi a ti on from an ethni c/racial group standard ized 

Ya l u: • 
12 

Thi s formulati on was used t o t est if r elative family in come 

Was more important than absolute income in th e occupa tional choice 

decision . 
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Th e major differenCP be ween the specifica tio 1 in this section and 

th0
se in Appendix B is the absence of most of t he "mili L:1ry specific" 

va riabl es . In bri Pr , the re ults r e)orted in Appendix B indicated 

cas es 
tha th ese 11 rn·1itary spec , 'ic " v ,,.,i , es -.,;ere in a 1 

st
atist i c ~lly insigniflcant . 13 Als o , it was f ound t na t th e edu cation 

level of the individual ' s oldPSt sibling was high Y cor r elated with 

"hRt of the individuRl ' s f a ther .
14 

As in th e previous s ect ion , a bri ef definition of the var iables is 

!:;iven t r f a.cilit;:it0 the folJ '.)wing discus s ior, see Tabl e 4- 6) . The 

empirical estimates are repor ted in Tables 4- 7 to 4-18 . The large 

number of t a bl es is du e t o the three est ima' ion techniques . It sh ould 

be no t ed th ~t the interpr etation of legi t estimates differs 

considr>r a l y fr om th a t of a ~o re standard ordi nar y least squa r es 

model . A primary di ff e r ence is that the coefficient estimates should 

not be interpr eted as having a di rect e f fect on thP depend - nt 

var iable . Rather , he coe f ficient estimates should be interpr e t ed as 

r eo re sen ting th e nonlinear effects of th e independent varia l es on 

the occupRtional probabiliti es . The s ig ns of th e coefficient 

estimates , howeve r , can be dir ec tly in t •r preted . Ther e fo re , the 

presert discussion wil l f ocus on he direction and l e vel of 

statistica l significance of th e estimates . A mor e standard 

i nterpret a t i on of the esti ma es is given in Sect ior , be low . 
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A second diffe r ence i n estimate interpretation is wi t h •coodnes• of 

Fi t " s ta tis t i cs. With or d i n■ r y 1 east sqcares an; l ys ' s , an R

2 

Statis t i c y ield• a f ai rly prec i se measure of how we l l the model does 

a t e xplai ni ng the variation of th• dependent var i able around its' 

mean val ue . The r e is no precise l y equiva l ent s ta t i sti c fo r 

multinom i al logit models . I n f2ct , th er e appears to not e ven be a 

consensus in t he lite r ature on an appropriate "Goodness of Fit" 

statistic in general . 15 Two fit me~sures are used i n the present 

analysis . The fir st consists of the percentage i mp r oveme nt in the 

percentage o f ou comes correc tly predicted by the model, relat ive to 

a "simple" percentage predic t ed . 16 A "simp , .. pec•en ag - predi• tion 

is calculated by dividing the numbe r o f obser vat i ons in the 

" domin i'rn t " outcome c:itegory by th e tota l num ber of observ tio ns. Th is 

" simple" prei ·cuon is th en subtracted from th e model percentage 

correctly predi ctPrl and the r esu lt is t!1e n divided by the " simple" 

predicti on t o calcula te the percenta ge improvement in the numbe r o f 

correctly pred ic ted outcom ' • Or , 

( 4 . 1 ) % Improv eme nt 

wher e , •mis the percentage correc tly predi .· ■d by th• model and•· 

is thP " simple" p~~c entage predictPd .
17 

The ra io nale for this 

statistic can be seen in the following e xample . Co nsider a bi nary 

choice mod Pl where 75 % of the observa t ions ch, OSE' outcome "A" J. nd 2 % 

do not . If a mode l i s esti mated that cor r ec tl y predi c ts 80% of the 

t o t.al outr;omes , on f;i ce va lue , one would consi Je r this a f i ly go ' i 
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fit. However, th is model only predi c t ed 5% more correct outcomes 

than if all of th e observati ons were assigned ou tcome " A" . 

The r e f ore , th i~ stati ~~ic illus t~ates how well th e mo del performs 

relative to simply assigning all of the observations to the domin ant 

outcome category . For the cu rren t analysis, e "simple" percentage 

Predicted (lett !~g civ ili an employment be the domi nant category) was 

Calcu ated as 52 . 29 %. Th e percentage correctly predic t ed (Pm) was 

determined by assigning the observations t o th e outcome wi th th e 

highest predicted probab il ity. 

Th e second '' Goodness of Fi t " statistic used is McFadd en ' s p2 

statistic . 18 This statistic is defin ed as 

( 4 . 2) 1 - [L( B)/L(O)J , 

Wh ere L(S) is the va lue of the likelihood function evalua ed at t h 

mean va]uPs of the indepe njent variables and L(O) is th e valu of th ~ 

lik e1 i hood fu nction constraining a:1 of the mo del paremeters too . 

McFad~en argues th at this statistic can be used t o fin d an 

2 PDroxi ma tr H2 equivalen t value . Using McFa dden ' s cquivalency 

2 PPrc ximation , 19 th P p2 ran~es ( . 368 - , 3Q4 ) i re approximately equal 

to a~ R2 r ange of . 72 - . 75 . 

Th e f ollowi ng di scussion wi ll f i r st center on Models 1 and Z (sc0 

Ta bles 4- 7 to 4- 12) . Th ese models wer l estimated fir s and are used 

t o logi rall y moti v3te the formul ation of th 
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i ncome va ria bl e . At f. 1rst glance , it appears tha t th e s tra i ght 
uner. 

oyment rate spec ificati on (Model 2) yielded a slightly better 

overa11 fit, compare d t o t he differ ence spec ification (M ode l 1). 

Also , the coeffi c ient es tima t es (aga in , in genera l ) were relatively 

stabl e be t ween th e two bia s ,r r €c ted es t ima · ons . 

Th e individual and f ~i l y demogra ph ic varia bles (B LACK , HISP, EDAD, 

EMo•• • ' PSI BS , MSTAT , DhDMIL) y ie ld ed sever al un e xpec t ed r esults. The 

mos t 
surprisi ng of t hese was for th e Bla ck and Hispa ni c dum~y 

✓ a r i ab l e s. It was hypothesiz ed th a t Bl ac ks and Hispanics woul d have 

a higher propensity towa rd s the military and a lower one t oward s 

College . Th e un correct ed estima tes , howe ver, indicat ed an exa c tl y 

0
PPosite tenden cy. This r esult could parti ally be attributed t o the 

fa ct that th e s ampl e i s no t a r a nd om sa mple of th es e two groups . 

Ra th e r , al ] of the in ~i viduals in th e sample are high school 

gradu a tes . Wi th lower gradu at ion rat es for th ese groups, r el a tive t o 

t he n., t-. 
• -::i . 1ona1 avera 6e , it is li ke ly t h ·, t the Blacks and Hispanics fr 

t ri is 
~ sam~le a r e in th Jpp er end of the distr ibut i on (o f co l leg 

bound ) f • or t he i r r espec tive groups . 

Th P b· rr Bl k ~ • 1-"ls co rr ec t ed es tima t es yi e l de d co .s idPr ably di. ert>nt ~c • an c. 

Hi s pa . 
nic effec ts for military service . The bla ck effect goes fr o~ a 

st
atist i cal ly significant negat ive es tima~e t o a wea kly positi ve , 

st
atis ticall y insignificant estimate . Thi ~ result is mo-t l i ke], du e 

to th 1 Th .e cha r ac teristics of t he civili an and military sa~~-es . 

Uncorrected estimates indicated that, ceteris pa r i bu s , he pr opor t i on 
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of blac ks in the military , r e l a tive to th e occupationa l groups , is 

small. We ig hting the military sample reduced the i mportance of each 

observation in this sampl e by approximately t wo thi r Js . The weights 

did no t significantly alter the importance of th P obse rv a ions in the 

ci vil ian sa mple . Ther e f or . , any Bl ac ks wh o joined t hP mi l ita ry and 

we r e in the c ivi l ian sampl e ar e given a greater im portance than those 

wh o joi nPd and a r e in the milita ry sampl e . Thi s could have 

significan t ly al t.E-~ed the r roporti on J f we i ghted obse r ' 3tions in the 

military. The bi as corr ecte d Hispa nic estima es indi ca t e a sim i lar , 

t1l ough weal<e.r , Pf t ei ec . . 

The estima t ed effects of the parental educa ion va ria bl es we r·s:) , for 

th
e mos t part, consistent wl th the hypo he sized effects . The father ' s 

erjucati on l Pve l was estimat.ed as having a positive a nd sta tisti c, ' ly 

signifi cant influenc e on the college enrollment decision . A simil ~r 

posi tivP effect was estimated for enlisting . Thi s result was not 

anticipated. A plausible expl anation fo r this result is not readily 

appar ent . The l a~k of a sta ► isticallY s i .n i fJcant effect of the 

mo ther's education i s not of major importance . It s imply indicates 

th
at. th e> individu;:iJ (recall , they are all ma les) is more influenced 

by the f ather than the mother. 

It appears that the estimated effect of the percentage of siblings in 

s chool (PSIBS) does not reflect a " cost of college" . Rather , the 

esti mates seem 
O 

indicate th a t this variabl e is more of a proxy for 
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propensity to enter college . The l ac k of effect on the enlistment 

e qu ation was expected . This lack of effect confirmed the view of this 

variabl e hping "college specific" . 

The est mates of marital status on the decision to join the military 

was a
7
so counter to he hypothesized effect . It was argued that th e 

frequent extended absences from horn that military service r equire s 

woul d have a disin c~ntivF pffect . Th estimates tenc to indicate that 

th
is disincentiVP effect is not an important determinant of the 

enlistment decision. Instead , it appears that the monetary benefits 

enjoyed by sP.rvi ce fam i ly mPmbern are a more important factor in the 

choi r e . ?O Th e effects on college enrollment were more cons i stent with 

expP.ctations . 

The fa her in th _ mili tary dummy variabl e (DADMIL) was marginally 

significant (i . e . - at the 10% level) and correctly signe0 for the 

e111· 
istment equation in th e uncorrected and self-selectivity corrected 

specifications . It was signi f icant in the self-selectivity/choice 

based correc ed spec if ications . I had no statisti cally significan t 

effec t in the college enrollment equation . This indi cates that there 

is an influence on th e indiv i dual ' s decision to enlist . It can only 

be s peculated upon wh ether this variable represents a t r ue influence , 

or a s ource of informat i on on military life . The statistically 

insi gnif icant ef f ect of thiS variable on the enrollment equation was 

consistPnt with the hypoth es ized ndeterminate impact . 
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The "ability" proxy variabl e (TSCORE) yi 7 ded consistently stable and 

statistically significant parameter estimates over all 

specifications . In the college enrollment equations , th e estimates 

were as expe c ted. High er "ability '' does increase the proba bi lity of 

going to college , ceteris paribus. The similar estimated 

r elationsh ip f op the military cannot be interpreted as cl earl y . 

Th e qu estion on t he individual's desi re to see k addition a l training 

(ADDT ) came out to be a be tte r predic toi f enlistment than was 

ex pec ted. It was statisticaJly significant and correctly signed over 

all spec ifications. Two tentative interpr e tations of this result ar e 

mad e . First , if the indi vidu ~l seek s more training, and is 

indif f erent to the source of this training , then there should be no 

discernible effect on th e enlistment probability . However , if the 

military is considered a 1east cost meth od of obtaining su ch 

training , t h is estimat ed effect wouJd r esult . Secondly , th~se 

es timates may a l so reflect some indir Pct effect s of milita~y 

rec ru itment policy . The military has oe riodically orchestr& t ed 

vari ous advertising campaigns to repr esent th e military as a method 

of obtainin~ jobs skills , particu larJy in more technical fi e ld s . 

~lth oug h this appears to be a t enuous explanation, it ca nnot be r uled 

out. This explanation is furth er supported by th e estimated effects 

of the ability variabl e TSCORE . Th e estimated effect on college 

enrollment is also consistent wi th expectations . In fa ct , by the 

str ucture of the question any other outcome would have been rather 

d . isconcertin~ . 108 



Two addi jona l variables were used to represe nt the individu al ' s 

inten tions towards college . These were the hi ghest grade expected to 

complete (HEYP) and a dummy variable f or par : icipation in a college 

Prepa r ator y program (COLPR OG) . The estimates indicate that both of 

th ese varjables ha v0 strong posjtive effects on this decision . Also , 

consistent with the hypo theses tha th 0se attributes a r e "coll ege 

specific " n°ither one had a statistically significant effec t in th e 

mil· 1 ta r y enlistment eq c13 tions . 

Th. last group of variables consis s of purely economic type measures 

(UNRATEOIDUNRATE , NETY , COSTO , VEAP , MWAGE , PWAGE) . The unemployment 

r ate variable ostimates wer consis ently statistically insignifi cant 

acr oss functional form and possible ou tcome . I t is difficult to 

boJ • 
- 1 e ve that these i ndividu2ls are unaffec ted by local labor marke 

con~itior.s , as hen estimates 1dicAte . There are two additional 

Firs , th e un employmen r ates US ld 

, averagP r ates . Tn ese rates may no truly reflec 

100~1 labor market conditions . Secondly , there may not ha~e been 

suffjcien variatjon i~ hese unemploy□ n r a e measur es . Th is 

im_ lies that erhaps a longe~ time-ser 1es analysis is r quired o 

t r ue1 y capture the unemployment rate effec • 

Ne t fa mi~ y jncome (NETY) appe~rs to be a major de erminan of 

occupational choice. ThP estjmates were consistently st a is ically 

Si gnif icant and stable across func .ional forms and estima tion 
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The 
techniques. Th e tuition cost variabl e (COSTO) and th e mi litary 

educational benefits variable (VEAP) di d not perform as wel l . 

appa r ent insignificance of tuition costs most li kel y ir d i cates t hat 

th
is lower bnund approximation does not refl ect th e tru e costs of 

college ver ) precisely. 

The un co rrected e ff ect of VEAP W3S th e opposite of th e hypothesized 

Pf f e~t on military s e rvi ce . The choice-based bias corrected 

es ti ~ -~P S were of t h e correc t sign, a lthough statistically 

ins i gn ificant . This result is in terpreted as imp lying tha t th ose wh o 

enter the military do not consider post-ser vice , duca ti onal benefits 

as an i mpo rtant determi nant of this dec i sior . 

The last t wo economic variables ar • ~he c ivili an and military wa ge s . 

The estimated e ff ects of t he civilian wage (PWAGE) were as expected 

fo r bo t h mil itary se r vi ce and college . For mil i t a ry service , th e 

mi litary wage (MWA GE) estimatPS wer e correctl i gned across 

fun 'c t io a l f orms and cst1mc1t i on t echnique s . ,ey wer e sta is ti cal l y 

signifi can in only th e uncor r ec ted and s e lf-selectivity bi as 

corrected equ a tions . Th Pre were no me asu r abl e effects of th is wage 

on the co ll ege dec ision . 

The di scussion will now f ocu s on Models 3 and ~- Th ese models dif fe r 

from Mode!S 
1 

and 2 only in th e f ormulation of th e ne t family i ncome 

va r iable . Th P mo~i vation f or th e formu lation of family in come in 

t hese models (STDY) rests with the apparent anomalous rac ia l/e thn ·c 
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dummy variable estimates in Models 1 and 2 . This respecification of 

fam·1 1 
Y income was used t o test if rel a tive income was a more 

important determinant of init i a l occupational choice than absolute 

incom
0 

If · t d h th • 1/ th • ~ - so , J was hypothesize tat e rac1a e nic dummy 

V rl • 
riabl e est imates would become more consistent with th e or igina l set 

of hypothes es . 

Th e ~s ~i~ates i ndicate that a relative income effect does exist . 
Th e 

an Hispanic dummy variable estimates changed dramatically, 
Bl ack d , 

partict1l2rily across the un-corrected mod e l s . Th is result impli es 

th
at the individual's choice of occupation is more sensitive t o the 

l evPl of fqmily in come r elative t o the ethnic/racial group average 

than to th qt of th e total population . 

Tse only other major difference between the th e estimates o f Mod els 

and 1 - 2 was for marital status . The estimated coefficients 
3 - 4 

for t 
hls variable we re approximately twice as large in Models 3 - I 

fort 
he military enlistment outcome , Th i s impli es that by 

contro11
1
·ng • t f ·1 • ·t 1 for th e individual ' s r elati ve ne am1 Y in come , mar1 a 

st
atus plays a large r rol e in the determination of initial 

occupat ional choice . This effect is particul ar ilY true for th e 

mil · itary possibility. 
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_I?ble 4-6: Structural Selection Equation Va riabl e Definitions 

Va • ~able Name Definition 

ADDT 

COLPRoc 

COS'T'Q 

DADMIL 

DU NRA TE 

ED , 

Hisp 

MWAG E 

NET 

Psras 

Desires additional training outsid P Jf college (=1 if 

yes) . 

Bl8ck dummy va riable (=1 if Bl8ck) . 

College prepartory program partic ~ ation (= 1 if 

parti cipated) . 

In-state tuition costs for the year of gr dduation . 

Father in mili tary dur i ng ye2r of graduation (=1 if yes) . 

Change in unemploymen rate be twePn graduation year and 

prior . 

Highest grade completed by respondent's f ~lher . 

Highest grade completed by respondent ' s mother . 

Highest grade respondent expects to compl~te . 

Hispanic dummy variabl e (=1 if Hispanic) . 

MaritAl status(= 1 if married) . 

Military wage ($ ' s) . 

Total O f ~ family inrnme in year of graduation ($1000 ' s) . 

Percentage of sib11 n~2 in school . 

Predi cted civilian wage ($ ' s) . 

Total net family income standardized to ethnic/ra cial 

cohort . 
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Table 4-6: Structural Equation Variable Definitions (Cont . ) 

Va • -.2:_1abl e NamP Definit ion 

TSCORe; 

UNR.4TEO 

VE.tip 

Armed Forces Qualificat ic,n Test score . 

Unemployment rate in the yea r of graduation. 

Sducation benefits under the VEAP ($ ' s) . 
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Table 4-7: Model 1 Structural Selection Equation Est imates 

Variable 
Constant 

ADDT 

BLACK 

COLP P.OG 

COSTC 

DADMii.., 

DUNRA"'E 

EDAD 

HEXP 

HISP 

MSTAT 

MWAGE 

NETY 

PSIF3S 

PWAGE 

TSCORE 

VEAP 

- Uncorrected -

Military Service 
-20 . 4290 ** 

(3,420) 
0 . 724732 ** 

(2 .807) 
-0 ,r .. 09139 ** 
(2 , 155) 
- 0 . 135143 
(0 .549) 
-o.872348-3 
(1 .234 ) 
1 . 05767 * 

( 1, 816) 
- 0 .11 3575 
co . 865) 
0 . 124649 ** 

(5,253) 
0.169380-1 

(O. 407) 
o. 559670-1 

r 1 . 091 ) 
o .797852 ** 

(2 . 185) 
-0.1 68921 -1 
(0 . 022) 
o . 554651 - 2 ** 

(3 .226) 
-o .4 0475 2 ** 

( 11, 524) 
0.305425 

( 1 . 1 57) 
-0.101780-2 ** 
(6.915) 
0 .326546- 1 ** 

( 4 . 769) 
- 0 .1 08 14 2- 2 ** 

College 
10. 6115 ** 
(2 . 588) 
-0.300998 * 
( 1 . 929) 
o .477392 H 

(2,195) 
0 .763704 ** 
1.J . 838) 

-,J ,855401-3 
( 1. 538) 
- o. 851453 
I 1 . 248) 
o.691228-1 

(0 . 807) 
0 . 137333 ** 

(7,374) 
-0.83164 6- 2 
(0 .270) 
o . 46059 3 ** 

(1 1.4 53) 
o .735216 ** 

(3 .1 68) 
-1 .47786 
( 1.274) 
0 .1 50389-3 

(0.125) 
0 .305530-1 ** 

(2 . 410) 
o .694926 ** 

(3. 557) 
-o.586036-3 ** 
(4 . 585) 
0 . 322234-1 ** 

(6 .141 ) 
-0.251665-3 
(0.778) 

(2 . 596) 

Percentage Prediction Improvement' ;1. 57 P
2

' 0 . 389 
Note : 1. Coefficient estimates for the ci v · li =:t n sector outcome are 

normalized to zero . 2 . Absolu te val ue r-s ta tistics are in parens bel ow the 

coefficient es imates , * - Stat i sticall y significant at the 10% level . 
** - StatisticallY significant at the 5% level . 
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Ta ble 4- 8 : Mode l 1 Struc t ur al Selec tion Equa ti on Estima es 

- Self-Sel ectiv i ty Bi as Cor rect ~i -

Va r iabl e Mi l i t a r y Servic e Coll E'";e 
Cons A.nt - 18 . 994 6 ** -9 .87 b75 ** 

(3 . 137 ) (2 . 4:?0) 
ADDT 0 .7101 96 ** -0 . Z9 1678 * 

(2 . 75 7 ) (1 . 867 ) 
BL ACK - 0 . 500 354 * 0 . ' "49'.)5 * 

( 1. 793) (2 . 43 7) 
COL PROG - o. 175039 0 . 72637 6 ** 

( 0 . 711 ) (4 . 578) 
COST0 - 0 . 78 180 4- 3 - 0 .80 4711 -3 

( 1.1 06) (1.44 7) 
DADMIL 1 . 0082 1 * - 0 . 830970 

(1.714) ( 1 . 225) 
DUtJRATE -0 . 1161 70 0 . 621; 07-1 

(0 . 886) (0 .73 1) 
EDAD 0 . 111 903 ** 0 . 129053 ** 

(4 . 719 ) (6 . 967 ) 
EMOM 0 . 1486 41-1 - 0 . 8397 68- 2 

(0 . 357) (0 . 273 ) 
HEXP 0 . 296 146-1 0 . 438506 ** 

( C . 572 ) ( 10 . 773) 
HlSP - 0 .746866 ** 0 .7414 00 ** 

(2 .05 2 ) (3 . 180) 
MS:' AT 0 . 943 369- 2 - 1 IJ6 288 

(0 . 01 2 ) ( 1 : 62 ) 
MW AGE 0 . 515870- 2 ** 0 . 318508- 5 

(3 . 010) (0 . 003) 
NET Y - 0 . 387260 ** 0 . 313 814- 1 ** 

( 11 . 172) (2 . 468 ) 
PSIBS 0 . 24 7655 0 . 650784 ** 

( 1 . 9111 ) (3 . 34 ( ) 
PWAG~ - 0 . 9491 37-3 ** - 0 . 547410- 3 ** 

(6 .67 2) (4 . 394) 
TSCORF 0 . 33294 2- 1 ** 0 .32592 1-1 ** 

(4 . 859 ) (6 . 198) 
VE AP - 0 . 985761 - 3 ** - 0 .21314 6- 3 

(2 . 370 ) ( 0 . 660) 

Percentage Pr edi c t i on r ~~~ovement = ~• -~7 
NotE: 1. Coeff i '"! ien est1ma t es f or t he ci v · n sec tor ou t come are 

nor maJized to zero . 
2 . Ab sol ut~ va lu T-Stati s ti cs ar in pa r ens below th e 

coe f f i cient es tima t es . 
* - Sta i s tically si gn i fic ant a t th e 10 % l evel . 
** - Sta i s t i call y signif icant at the 5% l e vel . 
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· o e 1 St r uc tural Sel ec ti on Equat i on Estimates 
Table 4-9 · M d 1 

- Self- ~eJectivi t y and Choice- Base Bias Cor r ected -

Variabl Cons t an~~t -----~M2_:1·:.: J~. 1~-:~a~rtY,,.:S~e~r~v~i~c~e _ ___ --5.c~~-1 ege - 5 . 9 2906 - 1 0 . ;:-,)5=,;*:-:;;:*-----~ 

( 1.11 3) (2 . -n) 

ADDT 

BLACK 

COLPR OG 

COSTO 

DADM IL 

DUN RAT E 

EDAD 

EMOM 

HEXP 

HISP 

MST.n 

MW AGE 

NETY 

Psrns 

PWA GE 

TSCORE 

VE/\P 

o.582569 ** - o .~7 3558 
(2 .541) ( 1. 70 1) 
0 .111 108- 2 o .4507 47 ** 

(0 . 004) (2 .044) 
- o . 11069 7 0 .10 4818 ** 
(0 . 798) (4 .332) 
- 0 .610698-3 - 0 .82 469 1-3 
( 0 . 9 68 ) ( 1 • 4 5 5) 
1 .4 3689 ** - 0 .80 4629 

(2 . 597) ( 1. 14 2) 
- o . 119689 o .747758- 1 
(1. 593 ) (o .84 6 ) 
0 . 101 780 ** o . 127029 ** 

(4.744 ) (6 .577 ) 
o .4 26 104-2 - o . 

1
29121-1 

( 0 . 11 5 ) ( 0 . 07 ) 
- o . 41 002 1-2 o .4 406 12 ** 
(0 .1 02 ) ( 10 .580) 
-o.588882 * o .6 69 198 ** 
(1.896 ) (2 .79 4) 
1 _31668 ** -1 . 48382 

(2 . 077) ( 1.256 ) 
0 .19901 6- 3 0 . 283366-3 

(o . 528) (0 .229) 
- o .389682 ** 0 .31 9443-1 ** 

( 12 . 780 ) (2 . 43 4) 
0 . 312427 o .62 586 1 ** 

(1. 359) (3 . 144 ) 
-0. 82 0000- 3 ** - o . 57509 5- 3 ** 
(6 .753 ) (4.567) 
0.336329-1 ** 0 .31541 9-1 ** 

(5.548 ) (5 . 82 7) 
0.281139-3 -0. 211295-3 

co.734 ) (o .653) 

Pere lot :•
t
age Pred i ction Improvement• 38.62 o

2 

• o .369 
e . 

1
· Coeffi c ient estimates for th• civilian sector outcome 

2
· Absolu te value r-statisti CS are in parens below t he normalized to zero. 

coefficient estimates. • - St atisticallY sign i ficant at t h• 10% 1evel . 
•• - Sta tisti callY s ignif i cant at the 5% l evel -
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Tabl e 4-10: Mod el 2 Structural Selection Equat i on Estima tes 

- Uncorrected -

Vari abl e Military Service 
Col l ege 

Constant - 22 .1 43 5 ** 
- 8 .34291 ** 

ADDT 

(5 . 313) 
(2 .80 7 ) 

0 .126856 ** 
-0.298373 * 

BLA CK 

(2 . 31 5 ) 
( 1. 909) 

- 0 . 618976 ** 
o .47 ::?092 ** 

COLPROG 

(2 .1 87 ) 
(2 .1 66) 

- 0 . 134858 
0 .75770 6 ** 

co c-·~0 

(0 . 54 7 ) 
(4 . 803 ) 

- 0 . 5 9 9 0 111 - 3 
-o . 92715 6- 3 

DA D~IL 

(0 .180) 
( 1 . 529 ) 

1 .08635 * 
-o .863048 

EDA D 

( 1.877) 
( 1. 271) 

0 . 1266 41 )f* 
o . 136026 ** 

Et"1 ()M 

(5 ,34 5) 
(7 . 344 ) 

0 .20 '1 8- 1 
- 0 . 787499- 2 

HEXP 

(0 . 49i.; 
(0 . 257) 

o .586438-1 
o . 46014 6 ** 

HI SP 

( 1.1 41) 
( 11.4 47) 

- o .739603 ** 
0 .102198 ** 

MSTl\T 

(2 .0 50 ) 
(3 . 04 6 ) 

- 0 .287598 
- . 26477 

MWAGE 

(o . 474) 
( 1 . 128 ) 

.629014-2 ** 
-0.503995- 3 

NETY 

( . 4 97) 
(0 . 596) 

- , . 403455 ** 
0 .30 1023-1 ** 

( 11 . 522 ) 
(2.373) 
o .690790 ** 

PSIBS 0 .302493 
(1.145) 

(3 .541 ) 

** 
-0 . 57 7511-3 ** 

PWAGE -0 . 10 2891 - 2 

TSCORE 

(6 . 923) 
(4 . 48 0) 

0 . 317565- 1 ** 
0 .324018-1 ** 

UNRATEO 

(4 . 629) 
( 6 . 166) 

- 0. 1268 9_,, 
-0 .3259 11-2 

VEAP 

( 1.4 99) 
(0 . 056) 

-0 . 123020-2 ** 
-0 .1 78300- 3 

(2 .980) 
(0 .554 ) 

Percentage Predicti on Jmprovement • 01 . 06 P
2 

• 0.389 
Note: 1. Coeff ic0 ,t s estimates for the civilia n sector outcome are 

normalj zed to zero , 2 . Absolute val ue r-statist i cs are in parens below th e 

coeffi cient est i mates , * - Statist i ca l ly sign i f i cant a t the 10% level . 
** - Statistically significant a t the 5% level . 
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Table 4-11: Model 2 Structural Sel ect ion Equ at ion Es t ima t es 

Varia ble 
Constant 

AD DT 

BLACK 

COLPROG 

COSTO 

DADMIL 

EDAD 

HEXP 

HI SP 

MSTAT 

M\ 'E 

NETY 

PSIBS 

PWAGE 

TSCORE 

UNRATEO 

VE AP 

- Self-Sel ec tivity Bias Correc t d -

Military Servi ce 
-20 .8023 ** 

(5 .01 2) 
0 .11 2582 ** 

(2 . 166 ) 
- 0 . 508642 * 
(1. 820) 
-0.174319 
(0 .707) 
-0.523323 -3 
co.680) 
1 . 03736 * 

(1.775) 
0 .114 048 ** 

( 4 . 821 ) 
0. 183812-1 

co . 441) 
0.325491-1 

(0.6 28) 
-0 .681212 * 
(1.911) 
-0.259200 
(0. 425 ) 
0 . 590805- 2 ** 

(5 . 206) 
-0.38 62 -:: 3 ** 

( 11. 170 ) 
0 .245829 

(0.933) 
-o.958256-3 ** 
(6 .675) 
0 .324360-1 ** 

( 4 . 72 4 ) 

- o. 11 7555 
( 1. 3 94 ) 
-0.1129 -~-2 ** 

College 
-7. 81013 ** 
(2 .637) 
- 0 .28941 2 * 
(1.84 9 ) 
o .51 96 47 ** 

(2 .4 08) 
0 . 122211 ** 

(4 . 555) 
- o .880970-3 
( 1.452) 
-o .842 455 
(1 . 248) 
0 .1 28 157 ** 

(6 . 953) 
-0. 7973 28- 2 
(0 . 260) 
o . 439058 ** 

(10 . 792) 
0 .10900 4 ** 

(3 . 071) 
-1 . 26588 
( 30) 

)03 038 - 3 
(0 .716) 
0 . 3091 05 -1 ** 

(2 .429) 
o .6484 17 ** 

(3 . 338) 
-o. 53 9077-3 ** 
(4.286) 
0 .327572-1 ** 

(6 . 22 1) 
-o.438002-4 
(0 . 001) 
-0.143597 -3 
(0 . 44 7 ) 

(2.746 ) 

Percentage Prediction Improvement• 11 .1 6 P
2 

• 0.38' 
Note: 1. coefficient est imates for the civilian sector outcome are 

normalized t o zero. 2. Absolute valuer-s t at istics are in parens bel ow th e 

coefficient est jmates . 
* - Statistically s ignificant at the 10% level. 
** - Statisti callY significant at the _% level. 
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Table 4- 12: Model 2 Structural Selection Equat ion Estimates 

- Self-Selectivity and Choice- Base Bias Correc ted 

Var iable 
Constan t 

ADDT 

BLACK 

COLPROG 

COSTO 

DADMI L 

SDAD 

ElvJOM 

HEXP 

HISP 

MSTAT 

MWAGE 

NETY 

rs rns 

PWAGE 

TSCORE 

UNRATEO 

VEAP 

Military Service 
-10 , 5184 ** 

(2 . 7 80) 
o . 570723 ** 

(2 , 484) 
o . 150456-1 

(0 . 058) 
- 0 . 160269 
(0 . 747) 
- o . 423000- 3 
(0 .622) 
1 . 47527 ** 

(2 .691) 
0 .1 05206 ** 

(4 . 905) 
0 .160456-2 

(0 .?06) 
-0. 360113-2 
(O 78) 
-0 48739( 
( 1. 562) 
o .787564 

( 1. 583) 
0 .230910-2 ** 

(2 .260) 
-0 .387795 H 

(12 , 730) 
o . 317538 

(1 , 381) 
- 0 .820 11 8-3 ** 
(6 , 671) 
0 .328057- 1 ** 

(5 , 352) 
- o .965150- 1 
( 1. 280 ) 
o . 912111-4 

(0 . 254) 

College 
- 7 . 92580 ** 
(2 ,600) 
- 0 .273677 
( 1. 699) 
o .442397 ** 

(2.002) 
o .698897 ** 

(4.296) 
-o . 840420-3 
( 1,356) 
-o .828383 
( 1,1 84) 
0 .1 25864 ** 

(6 .551) 
-0. 126145-1 
( O. 3 97) 
o .4 408 47 ** 

(10 , 590 ) 
o .634783 ** 

(2 ,675) 
-1 .23394 
( 1 . 084 ) 
-o .4 84779-3 
(0 . 559 ) 
0 .316203- 1 ** 

(2 .4 08) 
0 .620312 ** 

(3 , 118) 
-0.571561-3 ** 
( 4 . 500) 
0 .311016-1 ** 

(5 ,849) 
-0 . 1224 73 -1 
,0 .205) 
-0 . 149452-3 
(0 . 451) 

Percen t age Pred i ct Improvement= 38 .40 P
2 

0 . 368 
Note: 1 . coeffici ent es timates f or the civil ian sector outcome ar e 

normal i zed to zero . 2 . Absolute value T-Sta istics are in parens below the 

coef fic i ent estimates . 
* - Statist i cally significant at the 10% level . 
** - Stat i sticallY si .- "icant at the 5% level . 
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Ta bl e 4-73: Model 3 Str uctur al election Equa t ion Estima tes 

Variabl e 
Constan t 

ADDT 

BL ACK 

COLr '10C 

CO TO 

DADMI L 

DUNR J.'":' E 

EDAD 

EMOM 

HEXP 

HISP 

MSTAT 

MWA GE 

PSI BS 

PWA GE 

ST OY 

TS C' ORC 

VEAP 

- Un corr ec t ed -

Mj li t ary Servi ce 
-1 3 . 2328 ** 

(2 . 19 1 ) 
0 . 7244 23 ** 

( '2 . 79 2) 
0 . 5565 29 * 

(1.957 ) 
- 0 .1 43 217 
(0 . 576) 
-0.82682 - 3 
(1.1 57) 

1. 07 1:0 4 * 
(7 . 823) 
-o. 105537 
(0 . 799) 
G.1 22989 ** 

( 5 . 1 50 ) 
0 . 18153 1-1 

(0.43 1) 
0.581371-1 

(1. 126) 
- 0 . 28 1555 
(0 . 759 ) 
1 . 12882 

( 1.4 71 ) 
0 . 229281-2 

(1.317) 
0. 310618 

( 1 . 1 71 ) 
-0 .1 00639- 2 ** 
(6.800) 
-5. 993 00 ** 

(11 . 724 ) 
0 . 32 313- 1 ** 

(4 . 7r J ) 

- 0 .826315-3 ** 
(1.962 ) 

College 
-11.1 683 ** 

(2 . 718 ) 
-0.30 2844 * 
( 1.94 0 ) 
0.3454 84 

( 1. 607 ) 
0.763 671 ** 

(4.835) 
-0. 853054- 3 
( 1.5 34 ) 
- 0 .89S84 2 
(1.30 G) 
0 . 709493-1 

(0 .828) 
0 . 1381 98 ** 

(7. 424) 
- 0.854999- 2 
( 0 . 277) 
0 .4 6152 0 ** 

(11.463 ) 
0 .66204 0 ** 

(2 . 833 ) 
-1.55980 
( 1.345) 
0. 4022 48- 3 

(0 . 332 ) 
0 . 697 97 6 ** 

(3 . 570) 
-0.586358- 3 ** 
(4 .585 ) 
0 . 417 956 ** 

(2 .313) 
0.319933-1 ** 

(6 . 095) 
-0 .27 44 73-3 
(0 . 828 ) 

Percentage Pr ediction I mprovement= 41 . 24 P2 = 0 . 394 
Note: 1. Coeffi c ient estimates fo r the civilian sector outcome are 

normalized t o zero. 
2 . Absolute value T-Statistics ar e in parens be low th e 

coefficient estimates . 
* - St a tistically si gnifi cant a t th e 10 % l evel . 
** - Statistica lly significant at th e 5% level . 
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Tabl e 
4

-
14

: Model 3 Structural Selec tion Equation Estimates 

- Self-Sel ectivity Bias Corrected -

Var iabl C e 
onstant 

ADDT 

LACK 

COLPR OG 

crsro 

DADM IL 

DUNRAT E 

ED t1D 

HEXP 

HISP 

MSTAT 

MWAGE 

PSIBS 

PWAGE 

TSCORE 

VEAP 

Military Service 
12 . 08 15 ** 
C' .oo4) 
0 . 709623 ** 

(2 . 740) 
(J .607595 ** 
_ . 146 ) 

-0. 183708 
(0 .739) 
- ,_, . 739 406-3 
(1 , 035) 
1 .02065 * 

( 1. 716) 
- 0 . 108556 
(0. 823) 
0 .11 0203 ** 

(4 .614) 
o . 159390-

1 

(0.379) 
0 . 31626 5-1 

(0 . 607) 
- 0 .253622 
co . 685) 
1. 10629 

( 1, 441) 
0 . 203955-2 

(1.1 73) 
0 .252815 

co.956 ) 
- o . 941660-3 ** 
(6 . 579) 
- 5 .73335 ** 

( 11. 357) 
0 . 335860-1 ** 

(4 .848) 
-0 .141 411 -3 * 

College 
10 . 4475 ** 
(2 . 554) 
-0 . 293220 * 
(1.877) 
o . 389628 * 

( 1 . 829 ) 
o . 725471 ** 

(4 . 570) 
-0 .8022 35-3 
(1.443 ) 
-o .870421 
(1.278) 
o.6 44 545- 1 

(0 . 752) 
0 . 129757 ** 

(7 , 010) 
-0 .866002- 2 
(0 . 281) 
o.4 39119 ** 

( 10 . 7 72) 
o.662343 ** 

(2 ,832) 
-1.55047 
(1 . 339) 
0 . 2637 16-3 

co . 218) 
o .653 175 ** 

(3 ,356) 
- o . 547163-3 ** 
(4 . 391) 
o .4 31 405 ** 

(2 , 380) 
0 .323584-1 ** 

(6 .1 52) 
-0 .236876-3 
(0 . 732) 

( 1.763) 

Per cent 2 Not . age Prediction Improvement • 41 • )ci P • D. 392 
e . l. Coeff ic i ent est imates f or the c i vi l i an sector outcome are 

normali zed t o ze ro , 
2

· Abso l ute valuer-stati s tics are in parens below 

coeffi cient estimates. - Statistically significant at the 10% level . 
* ** - Statisti cally s i gnificant at the 5% l evel . 
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Tabl e 4- 15 · Md l 3 
· o e Structural Selecti on Equ ation Es i ma t es 

- Self- Selectivity and Choice- Base Bias Correc ted -

Va r iable Const.ta~n~t;::-------~M~i~l~it~a~rJ.y~S~e~r!v~i ~ce1:-____ !C~o~lll~efge o .742900 -1 1 . 2220 * 
(0.139) (2 .672) 
o.5811 10 ** - 0 .215268 

ADDT 

~ACK 

COLPROG 

C0STO 

DA DMIL 

DUNRATE 

EDAD 

EMOM 

HEXP 

HISP 

MSTAT 

MWAGE 

SIBs 

PWAGE 

STDy 

TSCORE 

VEA P 

(2 . 522 ) ( 1 . 712) 
1. 09632 ** /. 12627 

(4. 257) (' 38) 
-0 .1 67890 0 .103831 ** 
(0 . 776) (4. 23) 
- 1 . 553631-3 - 0 )251?2 -3 
(0 . 870) (1.456 ) 
1 _43900 ** - o .846173 

(2 . 557) ( 1.1 94) 
-n 17?026 o .7587 83-1 
( 1 (0.859) 
o . · J4~ ** 0 . 127 ' 50 ** 

( -, . 65 0) (6 ,621 I 

o .6? i o-2 - 0 .1 34537-1 
(0 .1 ' - (0.422) 
- 0 ,27 471 3-2 C 44 1327 ** 
(0 . 059) ( 10,590) 
- o . 10191 1 o. 586808 ** 
(0 . 317) (2. 443 ) 
2 .39• 16 ** - 1. 57231 

(3 , 73 7) (1.331) 
-0 . 225 117- 2 0 . 544877-3 
( 1.4 81) (0 .4 39) 
0 .31 4276 0 .628629 ** 

(1. 360) (3 ,1 55) 
- 0 .807 • 98-3 ** - o . 57545 5- 3 ** 
(6 . 6( ) (4. 564) 
- 5 .105 42 ** o . 444971 ** 

( 12 .690 ) (2 ,381) 
0 ,338038-1 ** 0 . 313222- 1 ** 

(5 ,509) (5 . 782) 
o. 518737 - 3 - 0 .241049-3 

( 1. 341) (0 . 723) 

Per e 2 Not entage Pr rliction Jmprovecent ~ P ' 0 . 373 e ' 1. Coe' : 
7
~iit"eo '.i~ the c iv i 1 i an sec tor ou tcome -;;-;:;;--

nor mal ized t o zer o . 2. Absol ute value r-stat i s ti cS are i n parens be l ow the 

coef f ic ien t es i ma t es . * - St ~t l~t i cal lY sign!fi ca~t at t h - 10% 1evel. 
** - St ::; ~i::tln a. llY ~'. f:ii ri ca •1t at th'? 5% },=;v el. 
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Tab le 4-1 6 : Mode l 4 Struc tural Select i on Equation Est i mates 

Variab l e 
Cor · tant 

ADDT 

E. )M 

HIS. 

MSTAT 

MWAGE 

PSIBS 

PWAGE 

STDY 

TS CORE 

UNRATEO 

VEAP 

- Un correc t e d -

Mi litary Serv i ce 
-14.7 740 ** 

(3.5 23 ' 
0 . 727· '>:, 7 ** 

( 2 . 80 1 ) 
0 . 54 469 1 * 

(1 . 91 1) 
-o. 1443 82 
(0 . 580) 
- 0 . 565969 - 3 
(0 . 729 ) 

1 .1 008 6 * 
( 1 . 880 ) 

0 .1 2!~867 ** 
(5 . 236) 

0 . 2 18 153-1 
(0.5 17) 

0 . 610070- 1 
( 1 . 18C 
-0.228 L 3 
(0 . 62 1 ) 

0 . 878203 
( 1.422 ) 

0 . 29 8227 - 2 ** 
(2 . 586 ) 

0 . 307089 
( 1.157) 
- 0 .1 017 59-2 ** 
( 6. 807) 
- 5 .973 86 ** 

(11.724 ) 
0. 320639-1 ** 

(4. 62 4 ) 
-0.1 2326 4 
( 1.447) 
-0. 968249-3 ** 
(2.320) 

Coll ege 
- 8 .86009 ** 
(2 .977 ) 
- 0 . 300063 * 
( 1.91 9) 
0 . 3'-12206 

( 1.583) 
0 .7 57266 ** 

(4 . 799) 
- 0 . 929 478 - 3 
( 1. 533) 
- 0 .907610 
( 1.329 ) 

0 .1 36855 ** 
(7 . 393 ) 
-0. 8 0137- 2 
( 0 . ~ 
0 . 4 _,1 024 ** 

(11.457) 
0 .6267 86 ** 

(2 .709 ) 
-1 .34113 
(1. 197) 
- 0.268 185-3 
(0 . 316) 

0 .693813 ** 
(3.554) 
-0.5774 49-3 ** 
(4.477) 

0 .41 1577 ** 
(2 .277) 

0 . 321864-1 ** 
(6. 122) 
-0.180087-2 
(0 .03 1) 
- 0 .198252-3 
(0.615) 

Percenta ge Predi c tion Improvement= 41 . 24 p2 = 0.393 
Note : 1. Coeffi c i ent estimates for the civilian s ector ou tcome are 

normalized to zero. 
2 . Ab sol u te val ue T-Statist i cs a r e in parens below the 

coef f icient estimates . 
* - Statisticall y signifi t at th e 1C% level. 
** - Statistically signifi cant at th e 5% level . 
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Tabl e 4-17 : Model 4 Str uctural Sel ection Equa t ion Estima tes 

Vari a bl e 
Constan t 

AD .T 

BLACK 

COLPROG 

co.sro 

DADl1IL 

E 10M 

HE > ' 

HISP 

M.STAT 

MWAGE 

STOY 

TSCORE 

UN RATEO 

VEAP 

- Self- Selec t jv i t y Bi as Corrected -

MiJitary ~ervice 
-13 . 7266 ** 

(3 . 283) 
0 . 7 12609 ** 

(2 . 750) 
0 . 598052 ** 

( 2. 108) 
-0 . 184364 

r . 740) 
- 0 .4 92853 - 3 
(0 . 635) 
1 . 04804 * 

( 1. 773) 
0 . 11 2256 ** 

(4 . 7"1 ) 
0 . 194?56 - 1 

(0 . 461) 
0 . 3 47476 - 1 

(0.~66) 
- 0 . -:iq 488 
( 0 . 54 ?) 
o . 857486 

( 1. 386) 
0 . 273730-2 ** 

(2 .384) 
0 . 250 479 

(0 . 946) 
- 0 . 95073 7- 3 ** 
( 6 . 582) 
-5 . 71 802 ** 

( 11 . 357) 
0 . 32 7556- 1 ** 

( 4 . 71 9) 
- 0 . 114047 
( 1.344 ) 
- 0 . 878870 - 3 ** 
(2 . 111 ) 

Coll ege 
- 8 . 34 443 ** 
(2 . 813) 
- 0 . 290821 * 
( 1. 859) 
0 .386398 * 

(1.8 70 ) 
0 . 721044 ** 

( 4. 454) 
- 0 . 883371..j-3 
( 1. 456) 
-0 . 882262 
( 7. 300) 
0 . 728840 ** 

(5 . 9G 5) 
- 0 . 822769-2 
10 . 268) 
0 .43958 7 ** 

(10 . 79 7) 
0 . 630 173 ** 

(2 , 72 1) 
-7 . 34789 
( 1 . 204 ) 
-o . 358cr 3-3 
(0 .423) 
0 . 650842 ** 

(3 . 348 ' 
- 0 . 538 78 - 3 ** 
( 4 . 280) 
0 . 424705 ** 

(2 . 342) 
0 . 325379- 1 * 

(6 .177) 
0 .1 53245- 2 

(0 . 026) 
- 0 . 164558-3 
(0 . 512) 

Percentage Predi ct i on Improvement= 41 . 13 P2 = 0 . 392 
Note : 1. Coeff i c ient est i mates f or th e civilian s ec t or outcome are 

normal i 29d to zero . 
2 . Absolu e valu e T- Statistics are i n parens below the 

coe f f i c i ent esti mates . 
* - S at i st i cal ly si gni f i cant a t he 10% level . 
** - at istically signif i Jan t at t he 5% l e vel . 
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Table 4- 18 : Mod el 4 Structural Selection Equation Estimates 

- Self-Selectivity and Choice- Base Bias Corrected 

Var iable Mi li tary Servi ce College 
Constant - 3 . 67492 - 8 . 48389 ** 

(0 . 972) (2 . 778) 
ADD-r 0 . 570568 ** - 0 .275197 * 

(2 , 47 1) ( 1. 708) 
BLAC 1 . 105 19 ** 0 . 306159 

(4 . 261) ( 1. 405 ) 
COLPROG - 0 . 159364 0 .697590 ** 

(0 . 735 ) (4 .286) 
COSTO - 0 . 372954-3 -0 .846264-3 

(0 . 544 ) ( 1 . 36f) 
DADMTL 1 . 47538 ** -0 .86 ' 41 

(2 .645) ( 1, 234) 
EDAD 0 . 1037 40 ** 0 .1 26579 ** 

(4 ,805) (6 .596) 
EMOM 0 . 985259-2 - 0 . 130944 - 1 

(0 . 263) (0 . 4 ' 2 ) 
HEXP - 0 .1 35780- 2 0 .441579 ** 

(0 . 0'"'9 ) (10 .600) 
H ~. p - 0 . ~• 1661 0- 0 . 552 179 ** 

(C.017) (2 . 322) 
MST.A.T 1. 8834 1 ** -1 . 3201 2 

(3 . 739) ( 1. 160) 
MWAGE - 0 .79 120 4-3 - 0 .230564-3 

(0 .7 75) (0 .264) 
PSIBS 0 .318088 0 .623326 ** 

(1 . 376) (3 . 130) 
PWAGE - 0 .807658- 3 ** - 0 . 571515-3 ** 

(6 . 520) (4 . 494) 
STOY - 5 .68010 ** 0 .439906 ** 

( 12 . 6'10 ) (2 . 352) 
TSCORE 0 . 329660- 1 ** 0 . 315031-1 ** 

(5 .313) (5 .808) 
UNR ATEO - 0 . 942853-1 - 0 . 107758-1 

( 1. 245) ( 0 . 181 ) 
VF.AP 0 . 34 0800-3 - 0 . 171258-3 

( 0 882) (0 . 516) 

Per centage Pr edict i on Impr ovement = 38 . 73 P2 = 0 . 372 
Not e : 1. Coeff i c ient es tima t es f or the c i vi l i an s ec t or outcome are 

normal: zed t o zero . 
2 . Abso lu e va l ue T-St atis t i cs are i n parens below the 

coefr i cient es i ma t es . 
* - Stat i s t i call y signi fi cant a th e 10% level . 
** - Statistical l y signi fi can t at the 5% le vel . 
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3 . 1 A Tes t for the Ind e pendence of Irrelevant Alternatives 

As stated i r Chapter 2 , one of the potent . l l problems with logit 

estimati ons i~ the Indeperdence of Irrel evan : Alternatives (IIA) 

prop r y . ~his property cou l d l ea j to unrealisti c predi cti ons when 

::i. dci ! i onal alterna ti ves are added (or subtrac ted) from the choi ce 

s ~t . A si npl e test of this property has been devised by Hausmann and 

M0Fadrl e n ( 1984). 21 This t est conslsts of est i mating th e mod el wi t h 

t~e r~ 11 
3
e t of possible ou t comes (K), reestimat i ng with (K-1) 

ou ccmes and cons tr cting a teS t statistic based on th e difference in 

the s ruc t u~al mod el coefficients and variance- covariance matrices. 

Th is t es t ~:ati s ti c i s repres enterl as 

( 4 . 3 ) Q 

~he re Br ard ' r are th P estima ted parame te r vector and 

va r ian ce - covaria nce matrix for K-l possible outcomes (restricted) 

model anrl Bu and Vu are the es imated parameter vector and varianc e 

covar . ::i.n ~~ ma t rix f o•· the K possible outcomes (unrestri c ted) model . 

Trie t es t st ;. tistic Q is di s tr ibu ted x2 (N). 

For he IIA test , t ~e college enrcllment option was omitted . The 

ca, ~uJat ion of the t:est statis ti c did not yield ac tual values for Q. 

This was becau se the d i ff er enc ~s in t he elements of Vr and Vu were 

ve~ y s ma cl and the attempt to invert t he matri x of these differences 

fl 
22 However , it can be inferred that i' f the 
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inversi on was possible, the r esulting Q statistic would be close to 

zero . 23 Ther e f ore , the null hypo t hes is (the existence of IIA) c~ 1t 

be rejected . 

The implication o f failing to reject ~he presence of IIA is no t 

necessarily detrimental . This f ailure s imply indicates that tl1. 

probahility of ente ring the military , relative to staying in the 

c ivili an labor market, is independent of the rl ecision to enr oll in 

college . The rtbove structural model estimates for the "occupation 

spec ifi c " variables tend to s up port this test f ilure . 

4. Interpretation of Str uctural Selection Equation Estimates 

This section pr esents t wo more standard methods of interpreting he 

selection equation estimates . The first method invol ves cal cul a ti an 

of elasticities. The second consis ts of constructing indiv ijual 

''profil es". These prof iles will allow the evaluati on of the effects 

of the bi nary (dummy ) va r i ables on the choice of occupation . 

4 . 1 Elasticity Estimates 

Unlike elasticities calculated from linear coeffici ent models, 

multinomial qualitati ve response model elasticities are a d irec t 

function of where the individual is on the cumulative distribution 

function . It is intuitive l y appa rent that the effect of a given x. 
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shouJd be Ja r er on the indivi dual who is on the margin between two 

(or more) outcomes compared t o the individual wh o is not . To 

correctly account for this effect , the elasticity is es t imat ed as 

wh ere Er.,j = 

independent 

equation k , 

second term 

the 

K 
6jm( 1-Pm)Xj - sum 6jkPkXj , 

k=O , 
k"'m 

elas i City of probability m 

vari.=ible xj , 6jk = the estimated 

and pk = he L ': ima ted probabili 

in this equation is necessary to 

wi th respect to 

coefficient of xj 

y for outcome k . 

take in t o account 

cross effects of x. on he other alternatives . Note that if the 
J 

in 

Th e 

th e 

coeffi cients of one outcome ar nor rr ized to zero , as in the present 

analysis, his cross eff ec term i s summed over [K-2] out . omes. A 

dPriva tion of this expression is foun,_ in Appendi x C. 

The f ollowi ng four tables present elasticities cal culat~d for the 

self-sPlec ivity 2nd choice- based bias - corrected versions of Models 

through 4 ~ ove . T~ ese elasticities wer e cal c lated at the mean 

valu es of the X' s and the estimated probabilities . Elasticity 

estimates are r eported only for th continuous variabl es , since 

elas icities esti ma t es are not rel evant for binary vari ables . 
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As seen in these tables , only the elas icities for EDAD, NETY , PWA GE 

and TSCORE are based on coefficient estimates that art s tatistically 

significan t in both t he military a nd college equations . Therefore, 

the following discussion will f ocus on these elasticity estimates . 

The largest estimated difference in the effects is for f amil y income 

(NETY). Not only is there a very elas ti c negativ e effect on th e 

milit~ry (Models 1 and 2) , but th er e is also an asymmetric college 

effect . For illustrative purposes , , he military fami l y income 

e'asticity shows that , at the sample average , an increase in r eal net 

f am ily income of $1, 000 (11 . 5%) will decrease the probabi lity of 

enlisting from approximately 9% (the es timated sample average) to 

5 . 6% (a decrease of 38%). For college, th e same i ncrease in income 

will increasP. the probability of going to coll ege fr om 36.7% to 38. p 

(a~ increase of 5.7%) . A possible expl anation f or this asymme rica~ 

errcct :s that the model does not control fo r total f amily wea~ h. 

The total family wealth of indiv iduals who go to college most likely 

exr~eds that of individuals in th e other occupational groups. If s o , 

thP college elast ic ities und eresti mate the true family wealth effe c t . 

Furth~r, if i~~ividuals who en er the milita~y come from famili es 

with little or no additional asse ts , the estima ed f mily incom-

effects f or the military more accurately reflect the tru ff ec t s . 

Th e estimated predicted c ivilian wage elasticit i es ar correctly 

signed, but inelastic for be h occupations . Th e estima -~ indi cate 

tha t the decision to enlist in the mi litary is more srnsitive to 
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changes jn th e c ivi l ian wage th an i - th e de cis i on t o enroll in 

College . This r esult 1·s co • t t • th h ns1s en w1 t e hypothes ized ( unobserved ) 

family wealth effect. 

The es timated elasticiti es f or the "ability" meas ur e TSCORE indi cate 

that th e d • • • • ec1 s 1on t o Join the military or ente r college is r esponsive 

to the ind i vjdual ' s "ability". Th e sligh tly larger elastici ty 

est1 mates f or military enl i stments is no t suffi c iently different 

fr om t hose f or college enrollment to war r ant fu rther explanation . 

Two f · inal poi n ts shoul d be noted . f i rst, the decision t o enter 

0 01 lege is hi gnl y elastic with r espec t to the highest expected gradP 

com~le t ed (HEXP). Thi s finding indicates that this variable is a 

Very · significant i ~su r e of the i ndiv i dual 's proper - ity toward 

Pursui ng post- sec ~nda ry education. Secondly, the est i mated military 

wage elast i c iti es are highly unstab l e . Th e most probable r eason for 

t h is r esult i s that there is not sufficient variation in this measure 

t o cor r ectl y es ti mate its effect. 

A s t anda rd pr r~ edure would be t o now compare the above elasticity 

es+-· 
' - 1 ma tes to those in earlie r studies . In th e present situation j t 

is difficult to ma ke this kind of c0m parison, f or s e veral reasons. 

First, th ~ variab es used in this analysis differ considerdbly from 

th ose in most of the studies reviewed in Chapter 1 (se e Tabl 1- 2) . 

Second, th e key conti nuous variables used in these earlier studi es 

(th e unempJoy~Pnt r ate and mi litary wages) were f ound t o b~ 
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sta~ i 3ticall y insignificant in the present analysis . Furth er , most 

of th e previous analyses reported wage elasticities based on the 

est imated civiliAn to military or military to civ ilian wage ratio . 

Therefore , a comparison of the estimated civilian wage elasticities 

<which we rP statistically significant) to thes e wage ratio 

~lasticities would be difficult . 

T~e onlv study wh ere a direct comparison can be made is that of 

De • '-ouzos ( 198 ¼) . Using cross-sectional Army data f or 1980 and 1981 

( separate equations) Dertouzos estimated civilian wage 

elasticities that ranged from - . 81 to -. 165 . These estimates are 

entir<?l y consi. •enr with the above estimated eJastici ty range of 

- . 76 to - . 7¼. 
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Table 4-19 : Mod ~: 1 Estimated Elas t icities 

Military College 

cosro 
- 0 . 095 -0 . 175 

DUNRATE -0.01 2 0. 004 

EDAD 
0 . 467 ** 0 . 724 ** 

EMOM 
0 . 09t - 0 .098 

HEX? 
-2 . 261 3 . 999 ** 

MWAGE 
2 .261 o. . 4 

NEyy 
-3 . 292 ** 0 .494 ** 

PSIBS 
0 . 030 0 .205 ** 

PWAGE -o . 758 ** -0.411 ** 

TSCORE 
1 .343 ** 1. 195 ** 

VP• 
0 .708 -0.344 

lf 
- Ii ijicat1=s that the coefficient estima te was statistically 

s· ** _ :g~~fican at the 10% level. 
_n icates that th e coefficient es ti mate was stati st1 cally 

8 1 ificant ;it the 5% lPvel. 
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Table 4-20: Model 2 Estimated Elasticities 

Variable 
Military College 

"os r o 
-0. 029 -0 . 186 

EDAD 
0 . 503 ** 0 . 713 ** 

E,'10M 
0 . 131 -0.098 

HExp 
-2 .364 4. 001 ** 

MWAGE 
8 .267 * -1 . 867 

NETy 
-3 .273 ** 0 . 493 ** 

p IBs 
0 . 034 0 . 203 ** 

r dAGs 
-0. 7~9 ** -0 . 408 ** 

TscoRE 
1 .284 ** 1 .206 ** 

UNRATEo 
- 0 . 5:,8 -O . CJ6 

VE AP 
0 . 303 - 0 . 182 

** 
- I~dicates that the coefficient estimate was statistically 

31 fn ifi0.ant at the 10% l evel . 
! "j ica es that the coeffjcient estimate was statistically 

signjficant at the 5% level. 
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Tqble 4-2 1: Model 3 Est i ma ted Elasticiti es 

Var1 abJ e 
Mi lita r y College 

--------------------
0 0~TO 

- 0. 076 -0. 178 

DUNRATE 
- 0 . 008 0 . 004 

EDAo 
0 .452 ** O. 739 ** 

EMOM 
o. 123 - 0 . 103 

HE Xp 
- 2 .355 4.004 ** 

MW Ac;E 
- 8 . 158 0 . 51 6 

P.SJBs 
0 . 031 0.206 ** 

PWAGE 
- 0.74 S ** -0. 41 2 ** 

~ -T- y 
- 0 . 104 ** 0 . 01 6 ** 

TscoRE 
1 .35 7 ** 1. 183 ** 

VEA P 
1. 186 - 0 . 42 1 

* - Indicates that he coefficient estimate was statistically 
** Si n i fi ca nt c1t '1e 70% le vel. 

!ndicates tha t the coeffi cient es t imate was s ta tisti ca l ly 
signifi c;rnt at the 5% l evel 

134 



Table 4-22: Model 4 Est i mated Elasticities 

Variable 
Military College 

cosro 
-o . 0 11 -0 . 189 

EDAD 
0 . 487 ** 0 .71 9 ** 

EMOM 
0 . 647 -0 . 104 

liSXp 
- 2 .338 4.005 ** 

MWAGE 
-2 . 305 - 0.271 

PSJBs 
0 . 03 4 0 . 20 4 ** 

PWAGE 
-0 . 743 ** -0 . 409 ** 

SToy 
-0 . 097 ** 0 . 0 15 ** 

rscoRE 
1 . 299 ** 1. 196 ** 

UNRATEo 
-0.508 0 . 097 

VE AP 
- 0 .294 0 . 789 

lf - I ~d ica tes that the coefficient es timate was sta tistically 
s1g • 

1 
n 1 f i cant ,;it th e 1 O % l evel . 

_ndicates that ~he coeffi c ient estima te was statistically 
signifi cant at t re 5% level . 
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4•2 Profiles 

A second method of interpreting the empirical est imates is to develop 

" compos i " • e 1ndividuals t hat have a high er than a vera ge propensity to 

Choose a part1·cular outcomP . . The • f primary purpose or these profil es 

is to examine the ef fe cts of th e binary type variables on the choice 

of occupation . The predic ed probabilities in Ta bl e · lJ-23 to IJ-; 6 

were evalua t ed at th e sample mean values of the contin ous variabl es , 

for the self-selectivi t ylcho i ce-based ! =i s-corrected version of 

Model 1 only . Th e valu es in th ese t abl es should not be interpre t ed 

as the predicted probabi J. ties of individuals wi th these binary 

characteris ics . Instead , they should be interpreted as th e 

inst antaneous ff e~ts of t~ es e var i ables on the choi ce of occupat i on . 

Th ese prof i 1 e• "'oul d be used to develop a pol i cy j ns tr umen t . For 

examrle , if thP mjlitary is trying to f c s r ecruiting r esourc es on a 

h' l gher success r ate gr oup , s uch a tool could serve as a screening 

de vi ce . Construction of this t ool r equir es the estimation of t he 

total effects of these bina ry va riabl e . To estimate the se total 

e ff ects , th e probabilites must be evalua ted at th e me an values of 

the continuous variables , for those individuals with the observed 

bina ry variable attribute(s) . Again , thes e to ta l effects are not 

Present d , as the purpose of this section is to isolate the effects of 

th ese bina~y variables . 
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The valuPs in these tables indicate that th e highest prorability of 

en l istment is caused by t he interac ti on of th e person bei ng white , 

mar r ied , and havi11g a f ather i n the militar, . The lowes t enl istment 

pro ability is f or Hispanic singles in a college preparatory program . 

ThP l arg 0 s du~~Y variable e f fect is f or mar i t al s t ~~ us . On average , 

marr ied i i ividuals ha ve approximately a 5 times la r ger probability 

o f joini11g t11e military , i n comparison t o singl e i di i duals . Thi s 

eff ec t is consis ten t ac r oss all e thnic/rac ial group s and other dumm y 

v::iriab • ,f'fects . The e ff ect on the col lege e ,11me1 t decision 

varies betwee n ~nic/ racia l 0r oups . Th e large 3t effect is for 

Whi tPs (3 . 2 - 5 . 3 times lower ) and the lowes t i s f or Hispan 1• s (2 . 9 -

4 . 2 mes lower). 

Aft er ~aritaJ sl us , th e most impor ant estimated impact is for th e 

indi v ta l's father be ing in the military. This increas es th e 

probabil ity of a milita ry enlistme~ 4. 6 ( fo r Whites ) - 5 .6 (for 

Hispanics) imes for singl es and 3 . 2 (for Whites ) - 3,8 (for 

His panics) time s for marri ed individuals. The effect on coll ege 

e nr o l lmen t is slightly l owe r . Th e largest effect is f or marri ed 

Blacks . Mar r i • d Blacks with fa the rs in the milita ry have 

approxi mate ly a 4.3 ti mes J ~we r probability ~f going to coll ege . 

Marri Pd Wh i tes and Hi s pan ic s have 2 .9 and . J times l ower 

probabilities , res pectively . For single individuals, the estimated 

probabiliti es a r e 1 . 7 (for Hispanics) - 2 . 0 ( f or Whites) times l ower . 
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The effec s of desi ing addi ional t ining and college program 

participation on thP predicted probabilities are not as substantial . 

f the structural equa ion estimates indica ed , desiring additional 

training increases the military enlistment probability and decreases 

h - colle enrollment probabi lity . For singles , the reduction in 

hP college enr~l]ment probability is s plit t~ twe n increase in the 

military and civilian probabilities. For married individual s , this 

educ i on appears o be a lmost entirely transferred t o increasec in 

the military probability . Further , increases in the military 

pr Jbabili y also came fr om reductions in the civilian sector 

pr ba · 1i y . Th is result is interpreted as indi ~ating that married 

i ndivi Jals consider t he mil i tary as a preferable means of obtaining 

addit ional j u b training . 

In terms of absol •it e changes ·., predi cted probab ili ties , the effects 

of colle e prog~am participati on are greatest for single individuals . 

For indi vi dual s within this group , most of the increase in predicted 

college probability ( approximately 95%) comes fr om r educt ions in th e 

ci vi lian sector employment pre •ability . However, for married 

individu~ls , approximatel y 71% of the increas d college probability 

0omes fr om rlecreases in the civi l ian sector probability. This 

indicates that the effects of pr cgram part ic ipation on the military 

enl istment probab i lity are greatest for married individuals . Or , 

college program participati on has little relative effect on the 

probability of singl 0 individud] s entering the military . 
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Table 4-23 : Occup3 ~onal Ch oice Pr oba il i t i es by Selected 
Cha r acter i stics: To ta l Sampl e Av er ages 

Et hnic/ Racial Gr oup 
Mari t::il 
Sta us Orcupa ion BL=ick Hi s p White Total Sampl e 

Single Civ i ian 0 . 57 7 0 . 523 0 .676 0. 63 1 

Milita r y 0 . 021 . 010 0 . 024 0 . 02 1 

Colle11; _ 0 .402 0 .4 67 0 . 300 0 . 348 

~arri 0 d Ci vilian 0 . 77 4 0 . 783 0 . 810 0 . 80 1 

Mi litar y 0 . 104 0 .058 o. 108 0 . 099 

Coller-e 0 . 122 0. 159 0 . 082 0 . 100 

Tabl r 4- 24 : Occupationa l Choice Probabil iti es by Se lected 
Cha ra ct ~isti c s : Part i c i pated i n College Pr ogram 

- - · Ethni c/ Rac i al Group 
~1 a r i t- -=t l 
St.a t s Oc0upation Black Hi sp Wh ite To t al Sampl e 

Si ng l e Civil ian 0 . 46 2 0. 40 5 ". 570 0 . 520 

Mi l ita r y 0 . 015 0 . 007 0 . 018 0. 15 

Col lege 0 . 523 0 . 588 0 . 412 0 .46 5 

Marri e d Civi l ian o. 727 0 . 717 0 . 780 0 . 76 2 

Military 0 . 086 0 . 047 0 . 093 0 .083 

College 0 . 187 0 . 236 0 . 128 0 . 155 
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Tab l e 4- 25 : Occupationct l Choice Probabiliti es by Se l ec t ed 
Cha r a c t eristics : Des ir ~s Ad diti onal Tra ining 

Ethn ic/ Ra c i al Group 
Marital 
S t.:;i tu s Oc cupation Bl ar. k Hisp Whi t e Total Sampl e 

Si ngl e Civi lian 0 . 593 0 . 541 o . 689 0 . 793 

Mi li a ry 0 . 025 1. 0 13 0 . 0? 9 0 .025 

CoJ l 0gP O. 3 8£_ 0 . 446 0 . 282 0 . 329 

Mar ried Civ i l i n 0 . 767 0 . 78.., 0 .7 99 0 . 793 

Mi l i tary 0 . 12 1 0.06 9 0 . 126 0 .11 5 

Col 1ege 0 . 112 o . 147 0 . 07 5 0 . 091 

Ta ~ 0 4- 26 : 0c c ~a t i ona l Ch oice Pr obabil i ti es by Sel ected 
Char·a c t e ri sti cs : Father in t he Mi litary 

- Ethnic / Rac ial Gr oup 
Mar i t a l 
Stat s 0 2upa ti on Bl ac k Hi s p White Total Sampl e 

S i ngle Ci vi lian 0 . 683 0 . 67 3 0 . 742 0 . 722 

Military 0 .1 02 0 . 056 0 .11 0 0 . 09° 

Coll ege 0 . 21 5 0 . 271 0 . 148 0 . 179 

Mar ~ied Civilian 0 . 61 5 0 . 715 o. ?6 0 . 638 

Military 0 . 341 0 . 220 0 . 346 0 . - 6 

College 0 . 044 0 . 065 0.028 0. 036 
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5 . Summary 

In S U all of th 0 mode l es ti mates pr esen ted i n this chapter appea r 

o t e ll a si miL ' story . Th ose who enter the mi l i ta ry are 

s i nifi c an tly dif f erent f r om t hos e who en te r college . The estima t es 

i ndicate th t mil i ta ry enli s t ees are not affec t ed by educat i ona l 

benefits a nd l onge r erm f ormal educa ti onal expectat i ons . Th e 

abi 11 t y of t: ,e mi litary t o prov id P s hort-run techn ica l trai ning i s 

importan• Net f amil y in come (a nd unobs erved f a~ily wealth ) a nd 

predictPd c i v i l ia n wage ha ve a str ong nega t i ve effect on th e 

dec ision to en te r th e military . I n addition, th e military experi ence 

of t he i nd ivi dual ' s f a ther and marita l s t atus have a considerabl e 

posi ti v,, e ff ec t on th e dec isi on t o enlist . 

Those who en te r coll ege app ear t o be domi na ted by longer t erm 

considera i o·s . Shor t t erm econom i c a t trubutes, whil e somewhat 

important, do no t seem to be as dominant as for those who enter th e 

mi l ita ry. Ra t he r , l ong run educational expec tations appear t o be f a r 

more im po r tant f or i ndividuals entering college . 
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End Ne ', es 

1 . ) Th • ch oi c e based sampl ·~g weights were ca lculated hy taking the 

rati o of the popu l ., tion pe rc entage of the particular group rel a~ ive 

o th e sampl e percenta ge . The weights were equal to . 34 3 qnd 1 . 072 

f or the military and ci vi lian grot'P', r espectively. 

2 . ) ~opywr ight 1985 by W Gr eene , New York Univers i y . 

3 . ) Mans k i an d Le rman ( 19 77 ) have s ho wn that with a c hoice based 

sampling esti mator thP stand ard estimator of the va r i ance-covariance 

ma trix is not appropriate . The a~propriate vari ance- covariance 

e s t ima·o r is given as 

wh ere Vis the correc t variance-covarian ce estimator , His the 

standar d (weighted) variance-covarianc e matrix est i ma tor and A is the 

unwe igh ted variance-covariance estimator. The intuiti ve expl anat i or 

f or this co rr ec~ i on is sli ghtly subtle . Th e we ighted mat ri x H) will 

defla te the sta ndard errors for the over represented group and inflate 

th ese e r rors f or t hP underrepres ented group . Tne product of A- 1H 

will create a new weight that is the inverse of the sampling weights . 

Thi s ne w we i ght will correctly inflate the est ima ted standard er r ors 
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for t n e ov rrepresented group Rnd deflate those for the 

underrepresented group . Thi s is also discussed in Manski and 

Mc fad den ( 1981 ) and GrePn ( 1985) . 

4 . ) Mr. C. Capps 3nd Dr . W. Greene were instrumental in the software 

modifications . 

5 . ) Th P Newt on - Ri=lpl-ison algorithm was used for th e me.: Jm likeli hood 

estimn. <>s . 

6 . ) Using a VAX-11 computer , som e of the mod el estimations u:;:,,, d as 

much as 2 hours of CPU t i me . Needless to say , if ad ,l lar cost was 

associated to this , t he amount wou ld be quite large . 

7 . ) See Tables B-1 to B- 4. 

8 . ) Using the same b , sic data source (NLS) , Daula , Fa gan and Smith 

( 19P 2) found even Jower wage equation fits. 

9 . ) See Tab] 2- 2 . 

10 .) See Wel ch ( 1967 , 1973) for a discussion on thes e types of 

discr i i nation . 
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11 . ) Pr limina~y a~al ysis injicatPd hat enter i ng the unemployment 

r ate f or the year of graduat i on and the prior year as sepa r ate 

~a r iabl es , y i 0 ]dPd opposit signGd (but ~ainly statistically 

insignifican ) coef icien estimates . This was interpreted as show ing 

hat i w~s hP difference in the unemploymen , ra . between years 

that ma ered . Copies of these p~el im i nary estima t es are a vailable 

from the author . 

12 . ) This standardized va r iable was calculated as 

STDY i j 

NETY iJ. - µN ET Y · · 
l J 

0 NETY(j) 

wher e STDYii is the standardized net fami ly i ncome fo r indiv i dual i 

in P.1:.hnic/racia gr oup j , NETY .. is the reported net f amil y i ncome , 
lJ 

µNETY( i i) is the mean net f amil y i ncome i n ethnic/ r acial group j , an d 

oNETY(j) is the standard de viation of net fa mil y in come in 

eth nic/ r a~ial group j . 

13 . ) See tables B-5 to B-1 6 in App , ndix B. 

14 . ) See he di fferences in th e es tima t es of EDAD in Tabl es B- 5 t o 

B-10 ( th~t in cl ud e th e sibling edu cat ion var i able ) and Tabl es B-11 t o 

B- 16 (that e xclude i ) . 
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15 . ) A good discus s ion on goodness of fit measures fo r qualitative 

r esponse can be f ound in Amemiya ( 1981) . 

16 . ) The i rlec1 f or his mea ..,u•·e came originally from a d iscussion with 

Dr . Frank Levy , University of Maryland , College Park . Th e final 

form 11Jr.1 ion was developed with th A assistance of Mr . Roy Nord, U. S . 

Army Resear c h Institute, A: xandria , VA . 

17 . ) Tis sta istic wou ld be 18ss meani ngful fo r mod eJs where the 

ma~ni ud r o ' the " mi~s" matte r s (ie - an orderAd probit or logit 

model) . 

18 . ) See Me ra re n ( 1974) . 

19 . ) See Domen ~~~h and M ~add n ( 1975) , Fi gure 5.5, pp . 124. 

20 . ) A 1 i s~ ussion o f additional benefits t o military dependents t hat 

cannot be easily quantified can be found in the U.S . General 

Account ing Report GAO/NSIAD-84-41 ( 1984) . 

21 . ) Se~ equ;:ition 1.1 6 , pp . 1225 . 

22 . ) The differencEs in Vr and Vu ave r aged approximate ly 0.1E-6 . 

23 . ) It is not difficult to show that as [Vr - Vu] ➔ 0 , 

[Vr -Vu]- 1 ➔ 00 and Q ➔ 0 . 145 



Chapte r 5 

Cn~clusions a nd Extensions 

1 . Introcv: on 

ftor r e~di ng through the wealth of estimates in the previous 

c- hai-1 1 •2 r , the reader may have a somewhat fuzzy picture of wh at we have 

}P,~n, d . The pr imary purpose of thi s chapter is to bring this pi cture 

into f ocus by summarizing the major empirical findings . The 

fol]owing contains a discussion of these fi ndings . The last section 

will suggest avenu es of future research in this area . 

? . Major Finrlings 

Two major finrlinfs emerged fr om this analysis. Th e fir st concerns 

the actual empirical evirlence . The second is in regard to the 

econo~~t ~i c tr chnique . 
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2 . 1 Em p · ical Fi ndi ngs 

The empiric2l esti mates te l l a consistent story on the key 

dete rmi nants o f initial occupa tional c hoice . There appear~ to be 

t wo , not necessariJ y i ndependent , de te rminan ts of whether the 

i ndividual decides to enli st in the military or go to college , 

relative to entering the ci vili a n l 2b or ma rk e t . These a re : 

A. ) The financial status of the indi v idual's family : The dec i sion 

to enter the mi lita ry is fa r more sensitive to ne t famil y in come a nd 

prer c ted ci , 1~ian wages than is the decision to enter college . The 

str~ rg th o f this result , though , needs to be qualified . The accu racy 

of t he famil y income vari ab : e is somewhat suspect . As men t ioned in 

Chqpter ) , th~re is a very lArge difference in r eported family 

incomes acros s t e occupa~io 31 qroups . It is possible that eported 

f amily incorr ,., f or tr10 S P j, e military is not that of the oa n ts . 

Rather, it c c. Jld br th ,.,,'· o the ind ivi dual alone . }iven t ~ nature 

we ➔ r it w~s not po ~sible to dete rmi ne 1r this 

was so . In add i tion a va luer r ~amily income ha d to be imputed f ~r 

,e Ap~end :x A) . Tak en t~·, t her, 

,he se two qual • fi oa ti c 3 redt ce 1e stre n11; th of this finding . 

Fina ncial responsibility , mpac-11red by ma r i1.. ,4 l status , does support 

the ex i s t~ nce of this relatiorship. The statistically insignifi ca nt 

es timates for military wages 3~d unemp loymen t ra t es are largel y 

147 



a tributPd t o insuffi~ient va ria t i on in these var iabl es . 

8 . ) Th e long term expec t ations of the individual: Those who enter 

the milit~ry do not appear to be influenced by long term educationa l 

e xpectations . There was no statistically si gnificant effect of VEAP, 

hi . -:; Pxpect.eci gradP o f completion or participation in a coll ege 

preparatory program . Th e statistica lly significant effect of 

des ir ing additionaJ training i s interpreted as i ndicating tha t th e 

indivirJual i · more interested in acquiring s!.ort t e rm t echn ical 

t r aining in s .. e ad of broader , longe r t e rm training that more typica lly 

charact~r iz es a college education . 

In rl i v duals wh o e nter co l lege appea r to be more i ff ected by l onger 

term expec ta tions. Th e estimates of highest expected grade of 

completion anrl colJege preparator} program part icipation support 

his . This finding , howevfr , also needs to be qualified . 

Instead of , e f lecti ng the indi vidual ' s planning horizon, this 

variable could a lso be in terpret ec d S representing a pre f ere nce 

and/or a pr opensity toward conti nued education . Further , i t should 

be noted tha t th Pse expectations a ·e most likely determined by the 

family ' s financial status . A r easonabl e argument can be made that as 

family wealth increases , the ab ili ty to finance longer term 

acti v ities also increases . Howeve r , to correctly account for this , 

da a on t otal family wealth, not just reported net income, is 

requir ed . 
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As m entioned 
abov , the data used consisted of only high school 

gractuat es. There f o • 
re, inter pretation of the estimated racial/ethnic 

effects • is r eS
t
ri cted to individuals with in this group . Th e 

es i
nd

ica ed that the largest difference in es t i mated es ti mat 

racial/eth • · n1 c ff 
e 

0

cts was f or Hispa nics , r elat i ve to the t otal 

Hispao i c high school gractu a s, on average , had th e lowest 
sample . 

Prect · l<;ted mi 1 • • 
itary en1 1stment probo, il itY and th e highest predicted 

After controlling for choice based 
college - enrollment pr obability . 

sam-J, . ing bi as 
ct· and relat ive f amilY income , the es timated instantenous 

lfferenc e 
in occupational c hO i re for blacks and whites was not 

For • immed. 
i a t r poli cy f ormulation, this analysis ctoes no t provide many 

A major concern of military manpower analysts 
s · l gnir• 1 <;ant r esults. 

is h • ow wel : 
the various monetary incentives off e red by the military 

Perform . 
in attracting "high quality" recruits (i.e. - those who have 

10 

the upper 50% of th' AfQT and are high school graduates) . 
scored . 

A typicaJ 
procedure would I• to use the mode l estimates to A.) make 

Pro· J ec ti 0 

ns of aggregate population enlistm nts, and a.) per turbe the 

POli c 
y variabl e s to determine the effects on these aggregate 

As the estimated e ffects of th se monetary incentive 
enlist ments . 

Va r iables 
t were not statisticallY signifJcant , proj ec tions based on 

hese 
. estimated coefficien ts would be verY tenuous. Therefore, this 

It should be noted tha t the 1ack 

type Of analysis is not reported, 

Of Signif ' i cance of these monetary 

variable• should not be interpreted 
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as ind1cating th a ~ th e decis ion t o enter the military is exogenous to 

these incentives. Rather , th is l ack of sign ifi canc e is a ttr ibuted to 

insuffi cient va riation i n t hese attr ibu tes . 

A po t entially important policy tool that did come out of this 

an a lysis is the use of individual "composites " f or the alloca tion of 

rec r ui t i ng resourc es . The profile tables present ed in the previous 

chaptP.r i lust r a ted the instantaneous effect s of va riou s binary 

demographic va~ ia les on the occ Jpa tional choice probabilities . A 

r Pc ru i t e r policy tool could be constru cted by extending thes e 

instantaneous prof iles to e valuate the total effects of th es e binary 

measures . Th ese totaJ effects can be found by eva luating the 

occ upationa l probabi l i ties at t he average values of the conti nu ous 

variab1As for indi vidu a ls with the giv8 n bina ry variable(s) 

c haracte"'ist i, r s) . Th e r esulting "total'' prof ile could then be use 

by r~ cruiters to determ in e whether th e individua l with th se binary 

~riable char . teristics has a high probability of enlistment . 

For i J l ustrative purposes onl y , a r. ,xampl e of these total profil es i s 

gi ven in Table 5- 1. Refer ring t o this table, it can be seen tha t 

ma rried bJ c ~s have th e highest total effect probability of enl isting 

in th e military and single whi t E 1ave the lowest. Re c ruiters could 

use thi s in f orma tion t o more effectively allocate th e ir time (and 

effort). As married blacks have t he highest probabili ty of 

e nl isting, a pot ential ga i~ in r ec ruiting efficiency could be 
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roaJizPd by shif ing recruiting r esour ces to the lower probability 

grour The amount of resources shifted would be dependent upon a 

measure f • 0 th~ margin Al productivity of r ecruiters across the various 

probabili Y ~roups , wh ich thi s analysis failed to successfully 

es ima i=, . 

Tri • 
ls crude i]luctra tion sh nuld not be in terp r ted as a policy 

r ecomm _~ ati on . Rather , i J ust demo nstrates a possible use f or 

Pr oba iJistic ~ •a1 estima es . Given b t er quality data , this t ype 

of screening d~, -ce could be a useful tool f or r ec r uiters fac ed wi th 

s~~~ ous resour00 cons raints . 

As a final point it should be noted tha th e estimates obtained in 

th is analysis a~e relovant only to the ini tial occupational choice of 

t he individuals in this sample . Th erefore, these estimates should 

not be i n torpreted as i ndicati ng the in dividual ' s occu ational sta us 

? or ~ore years beyond gradua ing hi gh school . A great amount of 

occupa tion a swi ching most likely will occur . Furth er , predicting 

th a t an i n~iv "dua with a given set of attributes has a hi gh 

probabili t y of enrolling in college does not exclude this indi vidual 
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Marital 
Status 

Single 

Married 

Table 5-1: Occupational Choice Prob~~ ilities by Sd let ed 
Characteri s~ ics - Total Effect Estimat~J 

Ethnic /Racia l Gr oup 
Occupation Black Hispani c White Total Sample 

Civilian 0 .532 0 .557 0 .540 0 . 540 

Milita ry 0 . , 21 0 . 050 0 . 077 0 . 085 

CollPge 0 . 347 0 . 393 0 . 383 0 .375 

Civilian 0.552 0 . 788 0 . 683 0.673 

Military 0 . 430 0. 158 0 . 276 0. 289 

ColJ ege 0 . 018 0 . 054 0.041 0 . 038 
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fro~ eventually entering the military . Rath r , the individual may 

participa te in A col ege ROTC pro ram (which enta . ls a military 

service commitment) . How e •0 r , control l ing for this possibility was 

both beyond he scopP of this a ~ lysis and the da a pr esently 

ava i labl~ . 

OnP aspec of this analysis was to dPtermine thP effects of 

s l f-sele ctivity and choi ce based sampling bias on the estimated 

ocrupational probability mod els . As stated in Chapter 2 , th e 

consistency of the structural model parameter estimates for the 

sel f-se lPr ti vity cor rec t ed mod els were not proven , but logically 

assumed . With t his qualific?t ion in mi nd, the empirical estimates 

indica t erl that r ontr l lin~ for these biases did ma t er. Th e 

estima ed effec so~ controlling for s lf-selectivi y a l o~e were not 

hRt substantial . ThP only structura l mod el variable th a t was 

affected by this p~oc edure was the predicted ci vili an wage . 

T~e estim2tF ~ generated a fter controlling for both self-selectivity 

and choic~ based sampling , howev , . were substantially different. 

This was mos t no ticPable in the a~fferences between the estimated 

blRck effects. The implica tion of this difference is rather obvious. 

Wh e n the data is not representat ive of th e population, the 

possibility of large biases in the parameter estimates exists . 
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Theref ore , whPn 
be u. i•g data of this type , a great deal of caution must 

exerc· 1 sed in th e model estimation. 

3. Exte C' n~,ons 

As w· 1th 1 ,..,l i:Fll analyses, mos+- emp •• 

ques . ions answered . 

'lPPlica ion of 

the questions rai ed exceed the 

co se Jf-seJectivitY and chC ce-based sampling bias 

rrec t. ion pre -,pdu • 
oni re 1 n a polyC ho tomou s cl ,ice 1 ogi t model is not 

y POSSi 1 
e • b> ' • i mpor tan t in order to estimate o"cupa ti onal choi ce 

,ons tra i r -d 
y data 

correc r v . Extenrling the analysis is onl 

lirn it,=i. ions . If 

he dat• were available, th• following extension• 

could be pursued . 

A.) ThrP e Choice ModP.1 

i . ) Anc1Jysis 

l 

of the effects of fami lY wea lth on occupa tion , l c ,oi ce . 

t . lS above tha 

-nate ar'e 

unobserved family wealth , To correctly determine ti -• effec ts 

the asymmetrical f amilY inCJ~e es 
argued 

duet -0 

Of fam ily 
re wealth several additional pieces of information are 

quirPd 
Pirst , a c ean estimate of parental 1nccme is desired , As 

. above , the precision of the net fam i ly in ome variabl e used 
rnent. ioned 

l n th • lS study i·s d 
questionable , In addition, it woul be desirabl e t o 

b c i a l assets of the parent• • Thi• could be determi ned 
know the finan • 

Y dat a 
on report d inter••' income and 1arge ass• •• (i , e , - name 
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ow~ P~s hi p) . Fi al Jy, it would be desir3bl e to know if th e individua l 

cons iders h imse l f / her sPJ f financially derendent on his/he r parents . 

By incorporating this type of data , a more precise estimate of the 

family wealth effPc t could be found. 

ii . ) In cr Pa s e th e num~e r o f years covered by th e analysis . The 

es ti ma t e rl st a tisti c~ lly insignif icant eff ects of the military 

spPci fi c variahlPS we r e most lik ely du e to insuffi c ient variation i n 

hese me a sures . In creasing the r Jmber of years wil l allow the 

e ff e~ t s o f thPS F variabl e s to be more conclusive ly estimated . 

iii . ) Res r ecifiy the cost of college . Th e lower bound college cost 

proxy va riabl e a pp ea r s not to be a very good instrument f or the true 

cos t of college . A be tte r inst rument , f or example , would contr ol 

for th e a va ilability of fi na ncial 0 i 1 and include additional 

ed uca tional costs (i . e . - commuti 1,b cosL and / or room and board 

exp ens es) . 

B. ) Augmented Choice Model 

Expand the pre s e nt structure to include more potential outcomes . In 

particular, the dec i sion t o en ter the mili tary should be 

d i s a gg re ga t e d to th e branch of s ervice l evel . Fur ther , by estimating 

a branch level model , th e effects of interservice competition could 

be determined . 
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C. ) Probi t Anal ysjs 

The lorit mo rl el cons trai ne d th e a bility of th e mod el t o ca pture the 

in ercorrelat i ons o f t he e ff ec ~ of th e explan a tory variabl es across 

he occ upa io n;:,l ch o i ce set . I t is d i ffi cul to de e rmin e th e t o tal 

Pf ects of t h is cons t ra in . Th er e f or e , to va li date th e estima ted 

r Plqtionsh i ps , a pr~b it a na Jy ~ s could be u ilized . 
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Appendix A 

Net Famil y Income Imputations 

f? ePort ,=, 

nurnb 
e,-. Of 

total ne t family income (TNFI NC) contained a nontrivial 

mis i 
sarn ng Vllues (25 . 92%) . In order to maintain a reasonable 

Ple Si 
ze ' im 11i ted values we 

rr1Jss · 
l ng value" 

created for those obs rvations with 

r e ,... 
essing TNFINC 

1 e imputation n1c hod employed consi sted of 

00 _ on a set of exogeneous characteristics , for those 
,,ervat · 

Jon w. t 1 h a 0 tua1 values for TN FINC . The estimated coefficents wer-e 
then 

useo t o impute values for the observations with missing 

Tri"" f 11 • es i O WJng equation gives the list of 
rn~ ted 

~gressors and th eir 

coefficients 
coi::,rr . • 

1 ci"'nt-

T-:tatistics are reported below the 

( A . 1 ) 

Pstimat~s . 

TNFINC 2292 .54 
(1 . 177) 

939 .1 2(HISP) 
(0 . 717 

7462 . 64(BLA CK) 
(7 . 577) 

- 1~32 . 90(D1) + 2208 . 18(D2) +1640 . 60(D3) 
(5 . 981) ( 7l 94) (1.651) 

+ 2784 .1 3(D4) + c:~9 .30 (ED AD ) + 1252 .56(EMOM), 
(2 . 814 ) (5 . 411) (7 .624) 

0
•2 1 and F = 42 . 30 . 
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The • • right h 
and sidP variables in this equation are defined as : 

Hi sp 

D2 

D4 

0/ l dummy variable for Hi s panic (=1 if Hispanic), 

o; , dummy vari abJe f or Black (=1 if Black) , 

"0/1 dummy variable for mllitarY service (,1 if in) , 

= 0/1 
dummy variable for college enrollmen' (,1 if enrolled) , 

= 0/1 
dummy variabl e fo r 1979 high school graduate , 

= 0/1 
dummy variable f or 7980 high school graduate , 

= E ducation of father (i n t ears), 

= E du ca tion of mother (ir• ye::irs) • 
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Appen d ix B 

Thi s appendix contains th e estimat i on res ults for the " Fu ll " model 

Pec i ica ions . The foll owi ng t ables a re l aid out i n t he ide !i ti -:: a l 

f ormat as th e t ables i n Chapter ' . The T- Stat is ti cs a r e in pa r ens 

elow h esti ma ed coefficients . Th var i ables are th e same as 

de fin ed in Ta ble 2-1 . 
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Tabl e B-1: Model 5 Civilian Wage Egua io Estimates 

Var fable Un corrected Corrected(1) Corrected(2) 

Coiista-; t 37. 527 -32 .8 16 -32.037 
BL ,Cl( (0 . 077 ) (0 . 068) (0. 066) 

-812. 827 ** -662.643 ** -686. 935 ** 

DUNRATE (2 . 979) (2.353) (2 .412) 
-16.334 -23 .765 - 15 .827 

His p (0.213 ) (0 . 310) (0.206) 
- 1 4 . 590 42 125 41.020 

LNHRs (0 . 048 ) 139) (0 .135) 
887 .782 ** b 0 .838 ** 862 . 588 ** 

MILLS (1 2 . 434 ) ( 11 . 589 ) ( 1. 780) 
- 535. 41 9 ** - 4 1 3 . 642 

MS TAT (2. 094) (1 . 529) 
1589 . 160 ** 1572 . 350 ** 1555 .11 0 ** 

TPRoc (2 .4 85) (2 .4 63) (2 .432) 
260 .703 224.3 96 233 . 337 

TSCORE (1.100 ) (0 .946) ( 0. 982 ) 
9. 68 4 * 16 . 230 ** 14.585 ** 

VOC PR oc (1.666) (2 .4 63) (2 .1 99) 
3 98 .743 349 .84 7 360 .800 

( 1.503) (1.31 6) ( 1 . 355) 
R2 

(Ad justed ) 0. 198 0 . 20 1 0. 19 9 

F-sta t istic 29.095 26 .44 6 26 . 1 61 --
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Table B-2: Model 6 Ci vilian Wage Equation Esti~ ~t es 

Variable Uncorrected Carree ted ( 1 ) Corrected(2) 

Constant 807 . 731 707 .724 706 .814 
( 1 . 20 1 ) (1 . 052) ( 1 .047) 

BLACK -821 .44 0 ** -672 . 311 ** - 696 . 584 ** 
(3.017) (2 ._ 91) (2 .450) 

HISP -35 . 646 23. 516 19.527 
(0 . 119) (0.078) (0 .065) 

LNHRS 881 .53 ** 845 . 90 5 ** 857.050 ** 
(12 .35 1) ( 11. '0) (11 . 719) 

M LLS - 526 .b 71 ** -409 .4 29 
(2.066) ( 1.515) 

MSTAT 153 7.5 10 ** 1524. 50 ** 1506.020 ** 
(2 . 406) ( 2 . 390) (2 . 357) 

TPROG 274 . 636 236 . 266 245. 95 0 
(1.161) (0 . 998) (1.037) 

TSCORE 9.299 15.769 ** 14 . 164 ** 
( 1. 602) (2.394) (? .136) 

UJRATEO -114 .570 * -110 . 609 - 109 .809 
(1.662) ( 1. 606) ( 1.5 ~3) 

VOCPROG 415 . 373 367 .894 37 6 .910 
( 1. 560) ( 1. 38 ) ( 1. 418) 

R2 ( Adjus ted) 0.200 0. 203 0 . 201 

F-statist • c 29 . 522 26 . 811 26 . " ) 5 
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Table B-3 : Model 7 Civ il ian Wage Egua tion Es ti mat es 

Va r · able Uncorr ected Corrected( 1) Corrected (2 ) 

Cos a n 37.527 -65.707 -67.708 
( 0 . 077) (0 . 136) (0.139) 

BLA CK -812 . 827 ** -588 .330 ** -615.982 ** 
(2 . 979) ( 2 . 071 ) (2.135) 

UNRATE -16.334 - 21. 301 -15.525 
(0 . 213) (0.356) (0 . 202) 

HIS P -14.590 87. 162 84.444 
(0 . 0413) (0.2 88) (0 . 277) 

L HRS 887 .782 ** 831 .833 ** 847 . 294 ** 
(12 .4 34) (11. 23 4) (1 1.463 ) 

M LLS -757 .071 ** -609.106 ** 
(2.728) (2 . 067) 

MS~ AT 1589.160 ** 1590.510 ** 1544.590 H 

(2 .4 85) (2.496) (2.41 8 ) 
ROG 260 . 703 222 . 251 230 .31 3 

( 1 . 100) (0.939) (0.971) 
TSCO RE 9 .684 * 19.388 ** 17.253 ** 

(1 .6 66) (2 . 853) (2.515) 
VOC PROG 398 .74 3 322.286 338.470 

( 1 . 503) (1 .213) (1.2 71) 

) 

( Adjus ted) 0 . 198 0. 203 0.200 

r'-S tatis ti-:: 29 . 095 26 .873 26 .43 0 
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Table B-4: Model 8 Civilian Wag e Eguation Estimates 

V ia le Uncorrected Corrected(1) Corrected(2 ) 

-;:;-_ 
Cos an 807 . 731 664.945 657 .ino 

(1.201) (0 .989) (0. 974) 
BLACK -821 . 440 ** -598 .097 ** -625 .603 ** 

(3.017) (2 .1 08) ( 2 .1 72) 
H S -35 . 64 6 69.656 63.009 

(0 . 119) (0.231) (0.208) 
Nl-JRs 881 . 5 3 1 ** 827 . 377 ** 841 .989 ** 

(12,351 ) (11.194) (11.408) 
MILLS -745.868 ** -604. 553 ** 
MST AT 

( 2 . 696) (2,05 2) 
1537 . 510 ** 1544 . 0 60 ** 1496.190 ** 

(2 . 406) ( 2. 25) (2.344) 
PRoc 274 . 636 233.433 242 .5 61 

TscoRE 
( 1.1 61) (0 . 988) ( 1. 025) 

9 . 299 18 .9 08 ** 16.835 ** 
U RATED 

(1.6 02) (2 .7 83 ) (2 .454) 
-114.670 * -1 09.370 -107.893 

V0C PROG 
(1. 662) ( 1. 590) ( 1 . 565) 

415,373 341.187 354 .309 
( 1 . 560) ( 1 . 2 86 ) ( 1.332) 

R
2 

( Adjusted) 0 . 200 0. 206 0. 203 

F-s atistic ~9 . 500 27. 232 26.803 --
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Table B-5 : Moae l 5 Struct ura l Select i on Equa ti on Es t i mates 
- Unc orrected -

~ r i able 
Cons tant 

ADDT 

BLA CK 

COLPR OG 

cos r o 

DADMI L 

DUNRATE 

EDAD 

EMOM 

ESI B 

HEX? 

HIS P 

LA DO 

MSTAT 

MWAGE 

NADO 

NETY 

PSIBS 

RECO 

TFMAFS 

TSCORE 

VEAPO 

Mi l i t a ry Ser vi ce 
36 7 .716 

(J .9 61 ) 
0. 798408 ** 

( 3 . 026) 
-0 . 850003 ** 
(2 .829) 
-o. 102368 
(0 .4 10 ) 
- 0. 977141-3 
( 1. 36 4) 

1 . 25052 ** 
(2.147) 
-o. 7 32024 
(0.976) 
-0 .14 7965-1 
(0.4 3 9) 
0. 54 362 7-1 

( 1. 2 40) 
0.223 1 4 ** 

(5.622) 
0.666834-7 

(1. 2 71) 
- 1. 10498 ** 
(2 . 861) 
-2.71 204 
( 0 .358) 
34.6604 
( 1. 020) 
-0.922168-1 
( 0.96 1 ) 

604.958 
(1.012) 
-o. 408352 ** 

(11.367) 
0.319371 

(1. 178) 
-0.956195-3 ** 
(6.321) 
-0.30199 3-3 
(0.888) 
-0.164400 
(0. 32 7) 
0.298783-1 ** 

(4 .253) 
- 0 . 119085 
( 1 . 020) 

Percentage Prediction ~mprovement = 43 . 65 
164 

College 
- 739.442 

(0. 32 7) 
- 0. 3 75515 ** 
( 1. 976) 
0 .266 292 

( 1.185) 
0. 76092 7 ** 

(4 .657) 
- 0 . 9564 16-3 
( 1.657 ) 
-0.520531 
(0.765) 
0 .670749- 1 

(IJ . 74 9 ) 
0.138969-1 

(0 .545) 
0. 1855 96-1 

(0 .5 70) 
0 . 257400 ** 

(7.418) 
0. 4632 73 ** 

( 11.133) 
0.392718 

( 1. 561) 
-1.61378 
(0.257) 

-66.3 888 
(0.3 28) 
o. 182324 

(0.321) 
-1134.55 

(0.3 22) 
0. 272683-7 ** 

(2. 156) 
0 .826503 ** 

(4.069) 
-0.517803-3 ** 
(3 . 902) 
- 0 .960679-4 
(0.375) 
-0.3314 56 
(1.006) 
0.298167- 1 

(0.749) 
0. 221553 

(0.321) 

p2 = 0.417 



Table B-6: Model 5 Structural Selection Equation Estimates 
- Self-Selectivity Bias Corrected -

_Va_r_1_·a_b_l_e _ _____ Military Servi ce 
Constan 360 . 292 

BLACK 

COLPROG 

COS TO 

DADMIL 

DUNRAT S 

: DAD 

EMO 1 

SIB 

HEXP 

HISP 

LADO 

MST AT 

MWAGE 

NADO 

NETY 

?SIBS 

PWAGE 

RECO 

TFMAFS 

TSCORE 

VEAPO 

(0.935) 
0.786030 ** 

(2 . 983) 
- 0 . 769019 ** 

2 . 630) 
-0 . 131374 
(0 . 526 ) 
-0 . 902803-3 
( 1. 260) 

1 . 20520 ** 
(2 . 054) 
- 0 . 131995 
(0 . 977) 
-o . 143837-1 
(0 .4 27) 
0 . 5081 50- 1 

( 1.1 59) 
0 . 209525 ** 

(5 . 288) 
0 .4 8 11 30- 1 

(0 .9 11) 
- 1 . 05504 ** 
(2 .737 ) 
-2 . 57588 
(0.339) 
33. 9150 
(0 . 991) 
- 0 . 9034 56- 1 
(0 .436) 

59 1.882 
(0 .9 84 ) 
-o. ~96588 ** 

( 11.1 30 ) 
0.277076 

(1. 025 ) 
- 0 . 91 5980-3 ** 
( 6 . 1 86 ) 
- 0 .283989-3 
(0 .834 ) 
-0.146248 
(0 . 291) 
0.302671-1 ** 

(4.305) 
-0.116477 
(0.991) 

Pe r centage Predi c ti on Improvemen t t 40.15 
165 

College 
-7 34.981 

(0.3 30) 
- 0.309989 * 
(1.940) 
0 . 302349 

(1.357) 
0 . 737301 ** 

(4 , 512) 
- 0 . 918248-3 
( 1. 592) 
-0 . 519132 
(0 .7 65) 
0 .6352 91-1 ** 

(7 . 164 ) 
0 . 134 153- 1 

(0 .5'.:6) 
0 .1 72906-1 

(0 .53 1 ) 
0 . 24942 4 ** 

(7.1 64 ) 
0.4 909 7 "* 

( 10 .7 01) 
0 .4 03515 

( 1.603) 
-1 . 59529 
(0.254) 

- 66 .0 28 1 
(0 .3 31) 
0.18 1245 

(0 . 324 ) 
-11 28.3 

(0 . 325 ) 
0 .794 579 ** 

(2 .1 96) 
0.79 4579 ** 

(3 .924) 
- 0. 493062- 3 ** 
(3 ,775) 
-0.89141 8-4 
(0.34 8) 
-0.315366 
(0.958) 
0.300091-1 ** 

(5.609) 
0 . 220365 

(0.324 ) 

p2 "' 0.416 



- Self- 3elec . 3. S<rL .!01".:''.1,,1•""1:•§/ ."'!- CcJUation Es t i mates ab , 8 7 - --- - : Mod e : ar iabl e , ,ty I d Ch oice-Ba•ed e, as Corrected_ 

ons .ant ~ 

OL ROG 

costo 

DADM IL 

DUN RATE 

EDA D 

E'10M 

liEXP 

Hr sp 

LAD " 

MST AT 

MWA GE 

NA Do 

NEty 

PSI B:: 

PWAGE 

REco 

TFMA S 

TscoRE 

VEAPo 

ary~ Col lege 48 . 9 2 ~rffo 0.:=--3 ___ - - --
( 0 .9 r 8 ) (Q. 251) 

) . 65 9533 ** -0.299402 •• 
( , . 220) (1. 927) 

. 268224 0.240872 

.829) ( 1.1 00) 
n 124672 0.115868 ** 
LI 'l 3 2 ) ( 4 • 4 97 ) 
0 . 1

1
0646 -3 -0 , 920930-3 

o . 952 ) (1.626 ) 
1,58110 ** -o.526561 

( , , 523 ) (o. 800) 
- J. 2C •728 o .803 009- 1 
( 1. 2 J (0 ,2 4) 
- 1 . 22u200-1 o. 12~030-1 
(o . '. 37 ) (0 . - 15) 
o .4587 4~-1 o. 133 838-1 

(0 . 925) (C 42 5) 
0 .200065 c .2~ 5626 ** 

(0 . 251) (7 ,344) 
0.114"03- 1 o. ;,2011" 

(0 .1 92 ) ( 11. 053) 
- o .840827 * o.347 188 
( 1 . 881 ) ( 1 • 413) 
- 4 . 97165 -0.181110 
(0 . 550 ) (0.0 29) 
41 _9 987 -51 .4053 
( 1.052 ) (o .253) 
-o. 113613 o. 140022 
( 1.008 ) 10. 246) 

709. 257 -870 .764 
(1.01 0 ) (0. 246 ) 
-0.39 6049 • • 0.284649-1 •• 
(9 .6 34) (2 .3201 
0.310122 o.785743 •• 

( 1.191) (3.9581 
- o .767851-3 •• - 0.508744- 3 •• 
( 4 .240 ) (3. 863) 
-0. 370311-3 -0.121960-3 
co. 96El (o.51 2) 
-0 . 161533-1 o.333455 
(0 .092) (1.0551 
0.306384-1 •• 0.290219-1 •• 

(3 .860) (5 .5791 
-o.138127 0.110011 
(1.001) (0.246) 

Per cent age Prediction rmprovemen~ 66 ll0.15 



Table B-E 

Vari abl 
~ e onstant -

A OT 

BLACK 

COLPROG 

ccsTo 

uADM I 

EW '- ' 

Es r s 

HEXP 

LA oo 

MSTAT 

MWA GE 

NAoo 

NET y 

Psr ss 

PWAGE 

REco 

TFMAFS 

TSCORE 

UNRATEO 

VEAPQ 

__Mod ', S_S truc t ural Selection E uat ion Es t i mates 
- Uncorrected -

Mi ---- t r:~----~ege 
' . , 64 -73• -5~ 
l 933) (0. 319) 
c 795802 ** - 0.3 10402 * 
_ 021) (1.941 ) 
C f~ 1986 ** 0,2648 5 

.2 C3 9 ) (1. 177 ) 
- 0 C ~02 0 .75 1273 ** 
( C, H (4 . f 1 ) 
- (' 5 '3-3 -0.1 11 146- 2 * 
( 1. C ) ( 1. 775 ) 
1 . 2~ 1- ** -0,51 8478 

(2 .19 9 (o .7 67) 
- Q.1 23 

7 
1 0. 128 104-1 

(0.36 7) (0 .50 4) 
o.5747 ;- 0.190532- 1 

(1 . 3·18) (o .58tJ 
o . ~57415 *' o. 2574 15 ** 

(7 , 420) (7 ,420 ) 
0. 06891 19- 1 o .4 6229 4 ° 

(1,312 ) (1 1.11 6) 
-1.067 93 *~ 0.3711 5L 
(2 .1 85) (1.483 ) 
- 2 .27892 - 1 .87502 
co.300) (0 . 301) 
33.4 436 - 65, 9480 
co.989 ) (0. 32 1) 
-o.888394-1 o. 180990 
(0.931) (0.3 14) 

590.498 - 11 29,53 
co .903) co.3 15 ) 
-o.407682 •• 0. 261040-1 •• 

( 1 1. 3 92 ) ( 2 • 111 ) 
0.318407 0.021181 " 

(1.175) (4. 049 ) 
- o .961642-3 •• - o.504 911- • •• 
(6.J06) (3. 111 ) 
-0.22091 2- 3 -0.1 51388- 3 
co. 65Bl co.601: 
_,_, . 148839 -0. J '604 5 
(0.298) (0. 9v

1

' 
0.2911 14- 1 •• o .3ou860-1 •• 

(4.149) (5. 625) 
-o.94911 4-1 o. 101060-1 
( 1.059) (0 .301) 
-o. 116394 0.220662 
c1. 002 l co. 31 5) 

Pere entage Pred i cti on Improvement~ 43 .6 5 167 



Tat ~e 8 
-9 : Model 6 S truc tural S~q_uation Es tima t es 

- Se lf-Se~ias Corr ected -

Var iabl ce onstan-=-t--· -

AD DT 

BLA CK 

COLPROG 

cosro 

DA DMI L 

EDAD 

EMOM 

Esra 

Hrsp 

LA DO 

MSTAT 

MWA GE 

NADo 

NEry 

Psrss 

PWAGE 

REco 

TFMAFS 

TSCORE 

UN RATEo 

VEAPo 

--~~-_c_o_lc-cle=g~e _ _ _ __ _ 

3 47 ~4 -729. 892 
(0 . ) 9 ) (0 .322 ) 
o .783565 ** - 0.305289 * 

(2 .978) (1. 908) 
-0.110258 ** o. ;00446 
('"'1 .637) (

1
._ 47) 

. 130199 o.734890 ** 
(0 . 5? 1) ( 4.498 ) 
-0. 71 3998 -3 -0.1012 49- 2 * 
( 0 . 952 ) ( 1.7 13) 

1 . 23293 ** -o .517137 
(2 .108 ) co.767) 
-0.119851-1 0 .1 23894-1 
co.3 57 ) co .487) 
0, 538551-1 0,17823 1 I 

(1. 22 7) co.548) 
0 .208688 • • 0. 249802 •• 

(5, 273 ) (7 ,174) 
o.505351-1 0. 1182?1 - 1 

co .
957

) c10.100 · 
-1.01750 ** 0,382978 
(2 . 659) ( 1 • 529) 
-2. 15524 -1 .83994 
(0 .2 84) (0. 295) 
32 .1068 -65-5710 
(0 .962) (o.

324
) 

-o.869878- 1 o.119865 
co.9o6l co.317l 

57 7.397 -1122 .95 (0 .3 18) 
co .965) 0 ,.., ? 715- 1 

It ~ 

- 396057 ** • -
(1 1. 146) (~ -790~92 • • 

0. 276782 (3:910) 
C
1
· 023) ** -o. t30321-3 ** 

-o. 919111-3 (3 64 8) 
(
6

·
165

) -0:1 49283-3 
-0.211919-3 co.575) 
(0-

608
) -0.310116 

-0.131961 co. 943 ) 
co. 265) , ** o.302 ri 12- 1 ** 
0.295742- (5,651 ) 

(4.203) 0 _199oij1-1 

- o.909054-1 co. 320 ) 
( 1.016) 0.219393 
- 0.1 13778 (0,318) 

(o .97• ) 

Pere en t •ge Predi c tion Improvement• 
4
3~

5 

168 

p2 .. o.416 



0 : Model 6 Struc tural se l ec ti on E uat1on Es t 1maE Tabl e s-
1 

• • • 
Se lf- Se lecti vi ty and ci}oice- Base Bias Correc ted -

Vari ab l c--=-= e 
0
nstant..:----- ___ Military Se rv ice 

439 . 518 

ADDT 

BLACK 

COLPROG 

cos10 

DADM IL 

E:DAo 

E: Mot-1 

E:sr 8 

fiE: xp 

lirsp 

LA oo 

MSTAT 

MwAcs 

NAoo 

NE:ty 

Psrss 

PWAGE 

REco 

'I'FMAFs 

TscoRE 

lJNRATEo 

VEAPo 

Pel" 
centage P 

(0 . 978) 
o .63 9891 ** 

(2 .1 64) 
-0 . 25 1378 
(0 . 780) 
-0 .1151 12 
(0 .398) 
-o .69 5438- 3 
(0 : :·84) 
1 .62 797 ** 

(2.587 ) 
-0 . 18212 4- 1 
(o . 489) 
o .4 78409- 1 

co . 963 ) 
0 . 198812 ** 

(4 . 546) 
0 ,136282- 1 

(Q.229 ) 
,771 610 * 

( 1.737) 
-4 .2790 4 
co .4 68 ) 
41.0373 
( 1. 029 ) 
-0.110 915 
co .984) 

703. 941 
( 1. 003 ) 
- 0 .3 950 45 ** 
(9 ,654) 
0.383059 

( 1. 23 4) 
-o. 763848-3 ** 
(4 . 197) 
- 0. 2935 11-3 
co. 748) 
-0. 247912-1 
(0 .050 ) 
0. 298651-1 ** 

(3.7 89) 
-o. 680436-1 
co.682) 
-0.131268 
( 1 . 001 ) 

r edi c tion = 40.81 

l _ o.391 

169 

Coll ege 
-558 .629 

(o .241) 
- 0. 295514 * 
(1.8 99) 
o.235974 

( 1 . 07 6) 
0. 71 1266 ** 

(4. 469) 
- 0. 102958- - * 
( 1.678) 
- o. 5331 35 
(o.81 4) 
0.1 15667-1 

co . 470 ) 
o. 138262-1 

co .440) 
O .245 741 ** 

(7 ,342) 
o. 45 1509 ** 

( 11 . 05 3) 
0.323313 

(1.322) 
- o .775689 
(0 .1 27) 

-5 0.3548 
(0 .243) 
0.136991 

(0 .236) 
- 85 6, 209 

(0 .238) 
0. 219556- 1 ** 

(2 .217) 
0. 777628 ** 

(3 ,927) 
-o.49952 3-3 ** 
(3 ,761) 
- o. 185248-3 
co.132) 
-0,328039 
( 1 . 038) 
0.292882-1 ** 

(5 .624) 
o.111701-1 

(0, 185) 
o. 167261 

(0,237) 

--



Table 

Var· ~ble 
onstant 

AD DT 

BLACK 

COLPROG 

cosro 

DADMIL 

DUNRATE 

EDAD 

EMOM 

HEXp 

Hisp 

LADO 

MSTAT 

MWAGE 

NADo 

NE:ry 

Psr s.s 

PWAGE 

REco 

TFMA FS 

TscoRE 

VEAPo 

B-11 : 
Medel 7 Structural Selection Equation Estimates 

- Uncorrected -

M~_r+y~Se:::..r_:v.:...i ~ce'::..-___ _:Col l ege -----
348. 497 -6~ 

(o . 984) co . 372 ) 
0 .122 469 ** -0 .303 422 * 

(2 .792) (1.942) 
-0 .60511 ** o .484200 ** 
(2.127) (2 .221) 
-o . 128967 c. 72078 ** 
(0 .5221 (4 .S 84) 
-0.806 432-3 - o .860969-3 
(1. 136) (1.518) 

1 .05112 * -o.871479 
( 1 . 824) ( 1. 273 ) 
-0 . 119990 0 .670203 - 1 
co . 892) co .765 ) 
0 .1 25776 *' 0. 118206 " 

(5 . 275) (7 .401) 
0 . 165525-1 -o .963409 · 2 

(o.397) co .313) 
o.592401-1 o.46 1666 •• 

(1. 152) (11 .4 57) 
-0 .121423 • o.783706 '' 
( 1.921) (3 .246) 
o. 101646 o .61J954 

(0 .015 ) (0.102) 
32.7J82 -61 .4 J25 
(1.042) ,o.J75) 
-o .869275· 1 0.1 68508 
(o .980) ,o.J67) 

575.409 -1046 ,850 
, 1.040) (o. J66 ) 
-o.4049J1 •• 0.102866-1 •• 

(11.494) (2 .J 84) 
o.285678 o.676661 ,, 

(1 .077) (3 .453) 
-0 .100871-2 ,, -o.

590011
-

1 

,. 
(6 .826) (4 .608) 
-o.21165J-3 -o.15J488-J 
,

0

.
833

) ,0.615) 
-o.211J40 -0.180486 
(o .5J2) ,,.154) 
0 .121495-1 •• 

0
•
32351

' ·

1 

•• 
, 4 .719) (6. 165) 
-0.113504 o.204J06 

,o.892) '
0

•

366

) 

Per centage P red i ction Improvement~ 170 

41. 46 



Table B-1 2 : 
Model 7 Struc t ural Selection E ua:i on Estimates 
- Se lf-Se lec tivity Bias Correct ed -

~iable Constan~t------~M!_i:!:_l~i ta r y Servic~~ ~ge 340-~ -687- ~ ~ 
(0 -6) (0 378 ) 
o . ·07147 ** -0. 294184 * 
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DA DMIL 
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LA DO 
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TFMAFS 
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VEAPO 

(2.739) (1 .880) 
-o . so1729 * o.s29648 •• 
(1.784) (2.451) 
-o. 169666 o.734616 ** 
(o . 686) (4.624 
-0.1191 54-3 -0.811 361-3 
(1.013) (1.431) 
1 .00917 • -o.849355 

(1.124) c1.248) 
- 0 .121122 0 .60111 8-1 
(o .907) co .693) 
0.113105 " 0.12991 6 " 

(4.747) (6 .996) 
0.147598-1 -o.961129-2 

(o .354) (o .313) 
0.132638-1 o.439774 •• 

( 0 . 6 4 1) ( 10 • 7 86 ) 
-o.677529 • o.784260 •• 
(1.810) (3.246) 
o. 107303 o.556587 

co.015l (o.o92l 
31 .9693 -61.9307 
(1.01 0 ) co.38ol 
-o.850635-1 0.169819 
(o.952) (0.]72) 

561 . 570 -1055.87 
( 1. 008) (o.J72) 
-0.387944 •• 0.311257-1 •• 

(11.147) (2.4431 " 
o.231429 o.634055 

(o.875) (3.249) 
-o.943677-3 •• -0.552092-3 •• 
(6.596 ) (4.4181 
-0.249729-3 -

0
-
1
•

1104

-l 
co.7 49 , co.5661 
-0.244284 -o.353953 
co.480) <

1
•
073

) ,, 
o 329650-1 •• o. 326948-1 

(

4 

· 
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l (6. 218 I 
-0:110109 0.206105 
(1.011) (o.3721 
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_ S · Mode l I._Struc tural Selection E ua~ Table B- 13 • e lf-Selectiv y and Choice-Based Bi as Corrected 

Var iabl ~ e M 
0

ns ta;:in1tt: _____ ~iJ.lii_!:.t~ar~YL~S~e~r'!._v~i c~e ____ 
1

' ol l ege ----
388. 252 - -~ 

(0.928) (O 37) 
o.588399 ** -o . 76564 * 

AD DT 

BLACK 

COLPROG 

cosro 

DADMIL 

DUNRATE 

EDAD 

EMOM 

liEXp 

Hisp 

LADO 

MSTAT 

M'WAGE 

NADQ 

NETy 

Psres 

PWAGE 

REco 

TFMAFS 

TSCORE 

VEAPQ 

(2.010) ( 1. 81r ) 
0.211301-2 o .45 7897 ** 

( 0 . 00 7) ( 2 • 1 5 7 ) 
-0. 158521 0.112492 ** 
(0.55 2) (4.604) 
-o .561~r 9-3 -o.806723-3 
(0 .701) (1.449) 
1.45180 ** -o.842965 

( 2 . 3 1 6) ( 1. 2 75 ) 
-o. 193770 o.745944-1 
(1.245) (o.878) 
0 . 104370 l! * 0.128307 ** 

(3.958) (7,192) 
0 . 5 ~ 1

1
J 1 - 2 - 0 • 1 4 1 2 4 7 - 1 

( 
co. 475) 

. 1 - u.
1
20119-2 o.441989 ** 

co.020) c11.142l 
- o .4 654 1 o.11 0254 •• 
( 1. 058 ) (3.045 ) 1 . 90924 
-2 .0~532 co . 340 ) 
co.243) 36.32 61 -52.114 9 (0 ,340) 
(o. 97 c, ) 0.14 22 64 
-o.97976 co. 331 ) 
(0 . 935 ) -883, ?S2 

614,597 co .331) 
co . 94 1) ** _

0

_
389487 

, , 0.316907-1 
(2,574) 

C
9

·66 2) 0.601153 ** 
0. 284884 (3,116) 

(0.933) 68 3 ** 
-0 .808927-3 *' -o •

581 1

_ (4 .611) 
(4.575) -o . 180675-3 
-o.365277-3 co. 742 ) 
co.962) _0_374311 
-o.1 e3506 c, .1 80) 
co.3 ~ > 0.311 · 9-1 ** 

o.331470-1 ** 6 08 ( .2 ' 

(4. 253) 0. 112391 
-o.119781 co. 330

> 

(Q.939) 
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Table B-14 : Model 8 S truc t ural Se lec t ion Equa ti on Esti ma t es 
- Uncorr ec t ed -

Va r i able 
Cons t a nt 

ADDT 

BLA CK 

COLPROG 

DADMIL 
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EMOM 

HEX P 

HIS P 

LADO 

MSTAT 

MWA GE 

NADO 

NETY 

PSIBS 

PWAGE 

RECO 

TFMAFS 

TS COR E 

VEAPO 

Mili ta ry Se rvi ce 
3 37. 58 9 

( 0 . 959 ) 
0 . 72 1 7 1 ~ ** 

( 2 . 79 1 ) 
-0 . 60 9 6 4 1 ** 
( 2 .1 4 1) 
-0 .1 293 16 
(0 . 52 3 ) 

1 . 08076 * 
(1. 872) 

0 . 127 3 82 ** 
( 5 . 3 46) 

0 . 1980 55- 1 
(0 .4 7 4 ) 
0. 6 125 4 6- 1 

( 1.1 90 ) 
- 0 . 683592 * 
( 1.1 834) 

0 . 303757 
(0. 0 42) 
31 . 6511 
(1. 10 31 ) 
- 0 . 83 90 10-1 
( 0 . 9 5 1 ) 

5 62 . 0 6 7 
(1. 022 ) 
-0 . 404 25 2 ** 

( 11.50 2) 
0. 28508 

( 1 . 07 4 ) 
- 0 . 101 6 10-2 ** 
(6.815) 
-0.197902-3 
( 0 . 581 ) 
-0 .25 44 202 
( 0 . 5C 3) 
0. 3 160 61-1 "° 

(4.6 0 1) 
-0.110814 
( 1. 2 5 5) 
-0.1 1 10 36 
(1. 0 -~ ) 
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- 0 . ·7350 
( 1 . 3 ) 
0 . 325582 -1 ** 
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C. 75285 4- 2 

(0 . 125 ) 
0 . 2037 12 
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~ble B-15: 
Mod~_Structural Selection Equation Estimates 

~~riable - Self-Selectiv ity Bias Corrected -

~M·· 
----~ College 
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Table B-- 16 = Mode l 8 • 

V 

Sel f -S 

1 

Struc tural Sel ec tion E ua tion Est imates 
C r1abJ ivity and Choice- Base Bias Corr ected -
a . e ec t • • • 

~ ae nt - -

ADDT 
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cosTo 
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litxp 
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- o .390527 o.696B 19 '' 
(0 . 896) (2 . 96 4 ) 
-1, 50684 1 . 30258 
(0 . 174) (0 . 222) 
35 . 66 44 - 5 1 _3246 
co . 964) co .3 32 ) 
- o .9 61221- 1 o . 13999 1 
(0.920 ) (0 . 323 ! 

613,723 -813.413 
co.943) co.324 ) 
- 0 .38822 •• 0.31282B-l '' 
(9.671) (2.5391 
0. 294752 o.60200B '' 

(C .9651 (3.1551 
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Appe ndix C 

Deri v 0 on f El a s t i c it y Formul as 

I ge ne ral , f or a giv e n Xj , t h e el asticity of th e depend e nt vctr i abl e 

( Y wi , h r s pect t o Xj i s g i e n a s 

( C . 1 ) 

'.o e ve ~ , in l ogi s tic model spec if i cation , the f ormul a f or 

calcJla ing t h ela s t i ci t y i s s l ightl y d i f f e re nt . With ·n a multi nomial 

l o i " spec if i c at i on , the pr o bab il ity of a g ive n ou t come ( i e - th e 

d _p e de nt -,,b l e) i s e xpressed as 

I 
exp ( sum 8 1- 'r< x

1
. ) 

i = 1 

K I 
s um( exp ( s u: B

1
.k x

1
. )) 

k=1 1 = 1 

wh or e Pv = t h e pr obabil i t y o f th e kth ou tcome , 

L ie coe ff i c ie n t of t he 1 t h expl anator y in t he kth e quat i on , and 

x1 = th e ith e xpla nato r y va ri abl es . For simpl i c ity it i s as s umed t ha t 

Y_k = x1 , f or all 
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F' or th e prese t 
0 

1 

n case • th e o, tcome set has three elements, or k " 

• •2 As 

outco 

let vk = sum ( i=1 ,I )Bikxi . 
Therefore , the 

a simplification 

me probabilities are expressed as 

( C. 3 ) 

(C .5) 

'l'h. 
ls can be f 

first ur
th

er simplified by normali z ing the coefficients of 

th

e 

outcom e t o e qual O. Or , 

(c 
• 3 ' ) l/(1 + exp(V

1
) + exp(V 2 )), 

'l'he r . irst f 
a step . . f. d the part i al derivative o 

p in the derivation is to in 

articu1 

ar p ( X Th i s is given as 

k say P
1

) with respect t o an j • 

(c 6 . ) 
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Subs tit uti ng fr om e qu at i ons (C . 3 ' ) - (C. 5 ' ) into e qu .3. tion (C. 6) Y -, Lds 

( C . 7) 

Now, define P0 = 1 - P1 - P2 . Substituting this expression in to 

equa tion (C. 7 ) and furthe r simpli f ying, gives 

( C. 8) 

The final step needed to f ind the elasticity formula is to mu ltiply 

equ a ti _, (C. 8) by XjiP1 and set p l = P1 and P2 = P2 . 1'h is yields an 
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expres s i on f o r th e e lasticity similar to tha t in equa ti on (C.1) . Or, 

(C. 9 ) 
aP11axJ*xJ1p1 = csJ 1 c1 - P

1
)P1 - sJ 2P,P2 J*[XJ/P1J 

[Bj7(1 - P7 ) - Bj2P2J*Xj 

It is not difficult to derive similar express ions for the o t her model 

ou t comes . 
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