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ere are two self-selectivity problems that flaw the usual

procedure,  The first self-selectivity problem is that some

voeterans choose to work in related jobs while others do not.

Although the usual procedure treats occupational choice as

exogenous, it really endogenous. The observed earnings

ronces hotwoon

hase who choose related jobs and those who

>

choose unrelated s will not, 1n aeneral, give unbiased

estimates of the earnings effect of (t.ill\\thl.l One purpose ot

this paper is to test for this snlectivity bias when

malyzing veterans who were trained in electronics-related jobs

shile in the military,

A second selectivity problem also complicates the

analysis of veterans' earnings, This is the occupational

assignment process that occurs upon entering military service,

New entrants ave assigned to various military occupations on the

ba=is of observable oducational backaraund and upon their

preferences and ather ynobservable fFactors such as occupations

1

For discussions of the seclf-selectivity problem, see
(1976) and Lewis (1974) in the context of labor supply, Lee
{1976) in the context of unions and waues, Lee and Trost (1978)
in the context of home ownership, Kenny ot al. {(1978) in the
context of returns to college education, and Maddala (1977) for
a survey of several problems involving self-selectivity.
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available when they entered service, This occupational
selection process may also distort post-service earnings
comparisons. Below we presert a procedure which corrects for
both of these selectivity problems and provides unbiased
estimates of the earnings effects of electronics-related
training in the military. The model which we develop and
estimate is a further generalization of the recursive models
discused in Maddala and lLee (1976).

In analyzing the post-service earnings of a large cohort of
military veterans, we divide the sample into four groups: (1)
those who received training in electronics while in the military
and also took civilian jobs in electronics after leaving
military service; (2) those who did not receive electronics
training while in the military but took civilian jobs in
electronics after leaving ; (3) those who received training in
electronics while in the military but did not take civilian jobs
in electronics after leaving; and (4) those who neither
received electronics training nor took civilian jobs in
electronics. By using a two stage reqression technique that
takes account of selectivity bias, we predict the expected

earnings of a typical veteran for each of these four groups.

Of particular interest will be a comparison of earnings between




gqroups 1 and 2. This will give us some measure of the returns
to electronics - specific training (relative to non-electronics
training) for the veteran taking a civilian job in electronics.
We will also be interested in comparing the average earnings of groups
3 and 4, and groups 1 and 3. A comparison of groups 3 and 4 will
give us some measure of the returns to non-electronics training
(relative to electronics training) for the veteran taking a
non-electronics job after leaving the service. Past studies
have used the results of dummy variable regressions to make
these comparisons. This is incorregt if there {s any
selectivity bias.

The rest of the paper is divided into the following
sections. Section II discusses the data and the model to be
estimated. Section IIT gives the estimation procedures and
Section IV presents the empirical results and gives the con-

clusions.

ITI DATA AND MODEIL

The data for this study consist of a sample of 11,941
enlisted veterans who left service in FY 1969 after one term of
military service. Data on observed characteristics such as

education level, mental ability as measured by Armed Services
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"Qualification Test Score (AFQT), race, lenqth of military

service, type of tralning, etc. are drawn from military service
records. Fach veteran's post-service occupation was determined
from a survey conducted by the Department of Defense 10 months
after the veteran left service. To determine whether the
veteran was in a related civilian job, his three-digit civilian
occupation code was matched with his two-digit military
occupation code. The earnings data are drawn from social
security earnings records. In the analysis below, earnings are
the average of the veteran's social security (projected to an
annual income in those few cases where earnings reached the
social security maximum) earnings for the years 1970-1974,

The term "electronics training" is used in a loose sense
here., There are eiaght major military occupation categories --
Infantry and Other Combat-Related (I), Electronics Equipment
Repair (EER),, Communications/Intelligence (C/I), Medical (M),
Other Technical (OT), Electrical/Mechanical Eguipment Repair
(E/MER), and Supply/Service Handlers. In this study, we group

those trained as Electronics Equipment Repair Specialists and

Electrical /Mechanical Equipment Repair specialists into the

category "received electronics training." This aggregate group

comprises 41 percent of our sample.
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We group these two broad cateqories of occupations together
for several reasons. First, much of the training received in
these two categories 1s very similiar. Second, they have many
of the same related civilian jobs. Third, these are the two
occupational categories where significant civilian-related job
skills are likely to be acquired. This is true both because of
the large percentage of veterans trained in thege occupations
and the fact that these occupations have many related civilian
jobs. Clearly, the Infantry and other Combat-Related
occupations provide little training that is readiliy
transferrable to the civilian sector. Previous job training is
a prerequisite for assignment to some of the other military
occupations, such as the Other Technical occupations, and it is
questionable whether new skills are actually being acquired
here.

We want to calculate the potential earnings of a veteran
for each of the four groups discussed in the introduction. To
do this, we first define two indicies YM and YC. YM is defined

as

M = 1 if a veteran received training ‘

in electronics while in the

military,




L el A w:;wﬂ‘@-tm

% = 0 otherwise,
i
¥ YC is defined as
4
; YC =X i1f a veteran chooses to work in
an electronics -
; related job after leaving
the service,
= 0 otherwise,
So each veteran must fall into one of four distinct groups.
; Table 1 gives the number of observations in each of the four
groups. Sixteen percent of those who were trained in
electronics jobs in the military took related jobs in the
civilian sector, whereas 12 percent of those trained in
non-electronics jobs took electronics-related jobs in the
civilian sector. The percent of veterans choosing related
civilian jobs in our sample is similar to those found in the
! previously cited studies,

b | Since we are ultimately interested in calculating earnings

differentials, table 2 gives the mean and standard deviation of

R TR T 7 g A PR N T e PN

the 1970-74 average earnings of each group. These data, by

s

themselves, might imply a positive effective of military
electronics training. Those individuals trained in electronics

who chose civilian electronics jobs earned over $1,000 per year




(12.5 percent) more than similarly trained individuals who did
not choose civilian electronics jobs. They earned over $400 per
year (4.9 percent) more than those individuals who were not
trained in electronics in the military but who subsequently
chose civilian electronics jobs.

While on the surface the data indicate a positive effect of
training, these averages do not tell us what the mean earnings
of an individual in group i would have been if the earnings of
all individuals had been observed in group i. To answer this
question, we must first adjust for the fact that the individuals
in these four groups may have different observed charateristics
(education levels, mental abilities, and the like). Second, we
must remove any possible selectivity bias, For example, those
who selected civilian jobs in electronics presumably did so

hecause they had some special "unobservable" abilities that made

these jobs particularily appealing to them, like higher pay.
The same can be said for the men who select non-electronics

jobs. In the next section we show how to adjust for this

selectivity bias in the context of a regression analysis.

The model we estimate has the following specification. Let

YM* be an unobservable index whereby an individual is chosen




for military electronics trainina. Assume the military makes

this choice based on a set of exogenous variables X Then we

me
have
* o ~
M =8 X = ¢
¥ m ' 'm m’ (1)
*

wher: ~N (0,0* ) and we observe

¥M = 1 1£fF YM* % 0,

= 0 otherwise.

Let YC* be an unobservable index whereby a veteran chooses
tc work in electronics after leaving the military. Assume this
choice is based on YM and a set of exogenous variables Xeo

Then we have
YC* =B *'X 4o *yM - ¢# (2)

where {; “N (O,f**(*:2 Y, YM is defined as in (1), XC contains all
the variables in Xl, X2, X§, and .\(4 below, as well as other

variables, and we observe

YC = 1 iff vC* > 0,

0 otherwise.

Finally, define four earnings equations.




1 31 el 1
A ]
= < § (3)
Yz 12x2 + 2
L}
== { W
Ay W Bl -ty
Y4 = ,.’.4)(4 + s4,
where we only observe:
Yl LEL ¥ = 1 ¥YC = [
Y2 1f£E ¥M = 0: ¥C = 1 (4)
Y3 115 YM = 1; YC = 0
Y4 s 1o 3 o YM = 05 X0 = 0.

We want to estimate the parameters
* *

B ;%,q ; 81, 82, B3 and 34, where Bm = Bm/om' ecz

~ *
B /o and a = a*/o*.
'c/ c /0%

In general, these parameters cannot be estimated by OLS. The
reason for this is that the error terms £1 +++f4 do not have
zero expectations, but are conditional on the choices that are
made. In the next section we present these non-zero
expectations, and we discuss a simple two stage estimation
technique that gives consistent estimates of the

parameters.

10




ITI. ESTIMATION PROCEDURE

In this section we show how to estimate the model given by
equations 1-4 in section two. First we discuss the estimation of
the two choice equations.

Assuming independence between r% and ﬂ:, equations 1 and 2

can be estimated by Probit analysis. The probit model assumes

1l or YC = 1 follows the standard

that the probability of YM

normal cumulative function. So equations 1 and 2 are rewritten

as the Probit models

YM = F‘(,r%“; Xm) = fy (1a)

and

F([%c' XC + o YM) — €a? (2A)

b

where F is the standard normal cumulative function YM is defined

as in {1). ‘Both €n and €. are independent and distributed

N(O0,1).

In order to estimate the earnings equations given by
equation 3 and 4 in section two, we need to take account of
possible selectivity bias. The selectivity bias problem arises

because € v i=1l, 2, 3, 4 may be correlated with both Em and VC.




For example, those veterans who choose to work in electronics may
have higher expected incomes in the electronics field than a
veteran "drawn at random". If this is the case, then the
expectation of the disturbance term in the earnings equation foiu
those veterans who choose (and therefore are observed in)
civilian electronics occupations 15 nonzero and not constant for
all observations.

Similarly, those individuals that were selected for
electronics training may have been selected bhecause of
unobservable characteristics that may have made them better fit
to receive this training (e.g. they expressed and interest in

electronics training). Therefore, the error terms 1ttty may

also be correlated with the unobservable factors affectina the

military occupational assignment process.

It may be shown that ¢ ...c, have the following expectations

conditional on YM and YC:

Al
el "'v.xc)
I ( ‘X(‘)

3
«

E(ey |YC

-E(RYX )
€ C

F(RYX_ Y
l((PYC)

E( €y |YC




H——-mr—'——"‘— —— ' - q
E(e)|¥YM = 1) = -_” m’ n) (5¢)
’ 1'm F(R'X )
m m
r o : -£( | . |
5 ( 3 IYM = 1) = o ‘ m m (5d)
{ 3 'm f“( Bt
I“ m
1
*X
Bley |¥C = 0) = o £l (-7_(;1 (5e)
3t TSR "X
\ 0
4|¥YC = 0) = o f(k\_x}‘) (51)
4 ¢  T-F(p'X))
S
 t
R("zl YM = () =0 ((‘m\(m’ {59}
2'm 1-F(8 ) .
m m i
q
’
Blry [¥M = 0) = o PO ) (5h)
4 m "['(|.'X )
m m |
|
where X includes X, and YM; and HC includes li(‘ and a.
Proofs of these conditional expectations are found in a paper by
Lee and Trost (1978), and will not be reproduced here. The term
£(.) is the standard normal density function, and I (!~ \ ) and
F(R \ ) are the probabilities that YC = 1 and YM = 1,

respectively.
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Fach of the various subscripted terms in (5) is the

covariance between the error term in the choice equation and the

given earnings equation., For example, o is the covariance
)

-

between 1 and -+ . Since the error term in equation 2 was
written with a minus sign, a positive (negative) value of

indicates that those who are predicted to choose civilian
electronics jobs but do not (i.e., ;. » 0) will have on average
higher (lower) earnings in electronics jobs than the earnings

predicted by Yl' Alternatively, a positive (negative)value of

0 _ indicates that those who are not predicted to choose
e 1}

civilian electronics jobs but do (i.e., e 0) will, on avcrage,

have lower (higher) earnings in electronics jobs than the

earnings predicted by YI' A similar interpretation holds for

0O s O 2 O ¢ O s O y O , and o - W
§ { | 24P Bt §

¢ £ ¢ t t
2%¢ 3¢ “4%¢ "1 m 2'm 3'm 4 m
To see the expected relationship between the covariances,

consider the following simple example. Suppose o and o :
=1 %¢ *3 e

are both positive. We want to compare the clectronics and
non-electronics earnings of men who were trained in electronics

by the military. Positive values of o and o mean that
t t ¢ ¢
| 38 3¢
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those who were predicted to choose civilian electronics jobs but

did not (i.e. € >%), have on average, higher earnings than those
c
A '

predicted by both ¥, = Hlxl and Y, = HE3X, in equation (3) (i.e.

,1\0 and ,3~0). Since these men do not choose electronics, then we

should expect o > o . That is, these individuals choose to
£ £ ) A

3 ¢ 1 e

work in non-electronics jobs

because they can earn more in non-

electronics jobs than

variance terms, the expected

in electronics

> (I and o
“E m

£ 4 t

jobs.

For

realtionships are

the

other co-

In order to get consistent estimates of Fl, 62, ) and 34

’
we need to correct for the nonzero disturbance terms in the
earnings equations. This is done by the two stage technique

discussed in Heckman (1976) and lLee and Trost (1978). In the

first stage we estimate equations (la) and (2a) by Probit

analysis,

and create the variables

A

=-£( B
_t(&CXC)

- &N .

\l
F(RCXC)

,
% '(‘mfmlnh, where the carets ()

=Py
X r(xmxm)

indicate estimated coefficients.

In the second stage we use OLS on the following four

earnings equations.

- \'
Iy'. Gixl + Orly _f(chql
€ MR
e ©

* O

o AL
i S Sn¥m? + (6a)
1'm &

F(anm)
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= . ol :
Y? “ X, * O fh‘cxc) + {-'mxm) + n (6b) ¢
2 R G F l“ '-7)(7 )" 2 €m Bl s 2 t;
FoXe -F(8 m m) :
¢
A —ELRY
e IR LT e f( Y ) + O f( mxm) e (6¢)
3 g ¥ o — 2" = — - 3
T - '} ' |~ l‘
£ (l oxc) - (' m‘m)
5 “ ¢ .
Y4 = f8 l't)(4 * O _t_‘(h“ ;'\_(c) + o t('\m""m) +n A (64) %
1 %t S Ay 4'm N
] F(‘CY} P8 m *

where the n's have zero means and equation (6a) only uses those
ohservations where YC=1 and YM=1, egquation (6h) only use those

observations where YC=1 and YM=0, etc. The coefficients on the

created variables are estimates of the covariances ; TR 5
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IV. EMPERICAL RESULTS AND CONCLUSIONS

This section discusses our empirical results., We first
show the results of the usual procedure and then contrast these
results with the procedure which corrects for selectivity bias.
There are actually two "usual" procedures. One is to estimate a
sinale regression which pools the data from all four cells and
includes dummy variables for the military-civilian occupational
cateqories. This procedure employs the implicit restriction
that the exogenous variables in eguations (4a)-(4d) have the
same effect on earnings regardless of the type of military

training received or the civilian occupation chosen (i.e., that

The coefficients on the dummies for the different
military-civilian occupational categories provide estimates of
the earnings effects of military electronics training.

Rather than estimating one pooled reqression, one may

estimate a separate OLS earnings equation for each of the four

groups. This procedure is followed when there is a reason to

suspeact that 2,=2 =3, « The equality of 2., ik N ey BRG
i 2 ) 4 1 2 4

LS

can be tested by the usual F-tests.




-

Estimates of mean earnings differences between the four
categories are derived from the estimated equations. Tablev3
shows the results of the pooled OLS regression which includes
dummy variables for group 1(YM=1;YC=1), group 2 (YM=0; Y¥YC=1),
and group 3 (YM=1l; YC=0). The omitted qroup is group 4 (YM=0;
YC=0). Controlling for differences in observed characteristics,
the estimated earnings differences betweoen the various groups
are somewhat smaller than the differences in the raw averages in
table 2. Statistically significant differences are still
estimated, however, between those who were in civilian
electronics jobs and those who were nat, Among those in
civilian electronics jobs, those trained in electronics in the
mlitary earned, on the average, $327 per year more than those
who were not trained in electronics in the military. This
difference, which is 3.5 percent of the average earnings of
those in civilian electronics jobs, is the usual procedure
estimate of the value of military electronics training.

The separate OLS equations for each of the four categories
are presented in table 4. When separate regressions are
estimated for each of the four categories, the effects of the

various explanatory variables are found to be quite different.

18




Iin table 9 below, the equations in table 4 are used to derive
earnings differences between the four different categories for
individuals with similar attributes.

Tables 5 and 6 present the probit estimates of the YM and
YC equations, respectively. The probability of receiving
elecronics training in the military varies with branch of
service, is higher for enlistees than draftees, is higher for
whites, and rises with AFQOT score. However, it varies inversely
with education level, a result that at first may seem
paradoxical. The largest difference among education categories
is between those with more than 12 years and those with 12 years
of education. Most of those with more than 12 years of
education went into other occupational fields in the military,
most frequently Communications/Intelligence, Medical, Other
Technical, and Administrative/Clerical fields.

The YC equation includes the variables in the YM equation
plus dummy variables for highest paygrade achieved in service

and a dummy for military training in electronics. The

probability of choosing a civilian electronics job varies
significantly with branch of service, race, AFQT score, and type
of military training, with those trained in electronics being

more likely than others to choose such jobs in the civilian

19




sector.

Let us look now at the two stage estimates of earnings
equations (6a)-(6d), which are presented in table 7. Note that
the estimated equations in table 7 omit some of the variables
that appear in the choice equations., We have included in the
earnings equations only variables that are thought to have an
impact on earnings separate from their impact on the probability
of beina selected for electronics training or the probability of
choosing a civilian electronics job. To include all variables
in both the choice and earnings equations introduces a
collinearity problem which we have sought to avoid.

Of immediate interest are the coefficients of the "missing

variables" in the earnings equations, Cc g *020 o o Let us

look first at the results on the four missing variables for
civilian occupational choice in (6a)-(6d). All four of the

covariance terms Op g *++0, o are positive and statistically
1% ¢ "4 ¢

significant at the .01 level. That is, the error term in the YC

equation is positively correlated with the error terms €1e0Fy in

the earnings equations (4a)-(44).

Similarly, all four of the covariance terms O o *++0 are

20
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wegative and, with Lhe “x(‘-'ptil)n of o , are all ';tdtictica]ly

27m

significant at the .01 level. That is, the error term in the YM
quartion is negatively correlated with the error terms Ceeetg in

the ~arnings equations,

Two sets of covariances (g e and O )
- =250 £2€m €1 Em

have the expected relationships discussed in section three. The

\
3 . v O :
3% “i%e “4cm €3tm

other two sets of covariances (g
do not have the oxvected relationships, but the estimated
‘oefficien-s are almost equal. All in all, the estimated
covariances support the notion that OLS estimates of the

te ecuations are biased because of selectivity.

We now examine the predicted average earnings in the four
categories for three different groups of individuals. These
predictions are shown in table 8., Group 1 in table 8 is a low
education - 1ow mental ability group, group 2 is a medium
education - medium mental ability group, and group 3 is a high
education - hiah mental ability group. 1In all cases the
individuals are assumed to be white. In addition, since the

probit equations include some variables not included in the

earnings equations, the two stage procedure also assumes the

21
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individuals reached the paygrade of F4, were enlistees, and were
in the Air Force. For ease of comparison, differences in
predicted irnings are shown in table 9, for each of the three
methods and each of the three groups.

Examining table 8, compared with the pooled OLS and separate

OLS procedures, 1n most cases the two-stage procedure gives lower
[ estimates of average earnings in the four cells. Being
conditional upon the occupational cholces that were made, the
sample average earnings in each cell overstate what average
earnings would have been had everyone's earnings been observed in

each cell.

The two stage procedure also reduces the estimated earnings
differences between the four categories. In the case of group 1
in table 9, the estimated earnings difference between cateqgory
1,1 and 0,1 is virtually zero. Generally speaking, among those
who were in civilian electronics jobs, the earnings difference
between those who had military training in electronics and those
who had not was negligible.

In the case of groups 1 and 3, among those who had military
training in electronics, the two-stage procedure reduces by about
half the estimated earnings difference between those who chose

civilian electronics jobs and those who did not. That is, much




of the observed earnings difference was due to selectivity bias.
Since only 16 percent of those trained in military electronics
jobs chose related civilian jobs, the finding that much of the
observed earnings difference is due to selectivity bias has a
great deal of intuitive appeal.

Except for group 3, the high education - mental abiltiy .
group, the two-stage procedure did not change very much the
predicted earnings difference between category 1,1 and category
0,0. Among group 1 (low education - mental ability) individuals,
those in cateqgory 1,1 earned 12.9 percent ($866/$6735) more than
those in category 0,0. Among group 2 (median education - mental
ability) individuals, the percentage difference was 7.4 percent
($623/58447).

What do these results mean for the value of military
occupational training? There are two questions we may ask here.
First, does military occupational training add to human capital?
Second, does that training vield a premium relative to other
forms of human capital investment in the same stock of skills?
The analysis of earnings of those in civilian electronics jobs
provides an answer to the latter question. Over a five year

interval, the average earnings of those who did not receive

military training in electronics earned about as much as those




who received this training. Presumably those who did not receive
military training in electronics were acquiring human capital
through other means (e.g., some type of unobservable formal
training or OJT). Military training does not appear to yield a
premium relative to these other forms of skill acquisition.

On the first question, the results are more mixed. Since
only about 16 percent of recipients of electronics training take
similar jobs, the extent of utilization is low.? Among this
sixteen percent, however, military training may substantially
improve their earnings above what they would have been had no
training been received. The earnings of the 0,0 category provides
an estimate of what earnings would be without training. Among
the low and median education - mental ability groups in table
9, those who received training and used it in the civilian sector
earned 7.4-12.9 percent more than those who did not receive
electronics training and were in non-electronics jobs in the

civilian sector.

2This statement should be qualified. This low percentage of
utilization is similar to those found in other studies of
veterans who serve one term of enlistment. Among military
careerists, we suspect that the utilization of military training
in post-service jobs is higher, although we do not have the data
to prove it.

24




One important aspect of military occupational training that
may not be captured in an analysis of earnings, but nonetheless
important, is that it gives veterans access to certain jobs for
which they would otherwise not qualify. Employers may prefer to
hire veterans who have certain job skills rather than having to
hire and train unskilled individuals.

A final interesting question is whether occupational choice
can be explained by the difference between the individual's
earnings in electronics-related civilian jobs and non-electronics

jobs. That is, can occupational choice be explained by AY=Y1-Y0,

where Y; equals the individual's earnigns in electronics jobs and

Yy equals the individual's earnings in non-clectronics jobs? While

either Y, or Y  is unobservable, the two-stage earnings equations

0

can be used to predict the unobservable earnings. Doing this, and

re-estimating the civilian

occupational choice equation with AY included, we obtained the
results in table 10. AY is the most significant variable in the
equation, and inclusion of AY reduced dramatically the
statistical significance of the other variables below what they
were in table 6. The probability of choosing a civilian

electronics job is positively related to the difference between

25
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the individual's earnings in electronics jobs and earnings in

non-electronics jobs. This result supports our assumption that

individuals leaving the military do not randomly select

careers, but choose to work in fields best suited to

their

abilities.




TABLE 1

NUMBER OF OBSERVATIONS, BY
TYPE OF MILITARY TRAINING AND CIVILIAN

: OCCUPATTON

i

é Military Training

is M = 1 YM = 0 Total

i% Civilian

f Occupation
YC = 1 306 867 1673
YC = 0 4124 6144 10,268 :
Total 4930 7011 11,941

 §
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TABLE 2

AVERAGE YEARLY EARNINGS AND STANDARD DEVIATION OF EARNINGS 1970-74,
BY TYPE OF MILITARY TRAINING AND CIVILIAN OCCUPATION*

Military _Training
YM = 1 YM = 0 Marginal
Civilian
Occupation
i YC = 1 9400 8958 9171
i (2919) (2925) (2930)
¥C = @ 8352 8175 8605
(2933) (3411) (3234)
Marginal 8524 8798
(2956) 3355

*Standard deviations in parentheses.




TABLE 3

OLS EARNINGES REGRESSION WITH DUMMY VARIABLESY*

Variable Coefficients
i Intercept 1106.64
| AFQT 13.62
% (10..57)
: ED 522,11
i (25.12)
White 586.43 i
(S P 4
D1(YM=1;YC=1) 695.19 ‘
( 6.06)
D2(YM=0;YC=1) 368.47
" 3.34)
, D3(YM=1;YC=0) -109.25
{ 1.76)
i
! S
i
] RSQ « Q512
Std. EBrror 3026.90
No. of Observations 11941
Mean of Dependent Variable 8684 .77

*T-values in parentheses




Variable
Intercept

AFQT

Ed

White

RSO
Std Error

No. of

Observations

*t-value in parentheses

YM=1; YC=]
2386.76

21,19
¢ 451

427.29
( 3493

650.93
( 1.01)

.06649

2822.38

806

OLS EARNINGS

TABLE 4

YM=0;YC=1
3404.63

2317
( S

297 .71
( 3.40)

9374
e Xa62)

<07 7133

d8L LT

867

FOUATIONS*

10.91
( Sa28)

404 .73
{ 10.63)

30137
{ L%5)

05612

2850.62

4124

YM=0;YC=0
184.16

13.80
k- 123

B8 .2
(21.56)

709 .89
(" L7}

<12837

3185.22

6144




Number of

PROBIT

Variable
Intercept
Army

Navy

Marine Corps
Enlistee
Race

BEgd < 1l

Ed = 11

Ed > 12

AFOT

Number not trained in

Observations

TABLE

ANALYSIS ON THE

Coefficient

-+4617

~.1343

= 11941

Number trained in electronics =

electronics

-2x Log of Likelihood Ratio (df =

Log of Likelihood function = -7577.5436

DEPENDENT VARIABRLE YM

t-value

6.38
2.80
165
1«78
14.20

2.09

.45
18.42

3.65

1034.132




PROBIT ANALYSIS OF THE

Variable
intercept

F4

E5

E6

Army

Navy

Marine Corps
Enlistee
Race

Ed < 13

i}

Ed 15
Ed > 12
AFQT

YM

Number of Observations

TABLE 6

Coefficient
-1.5487
0632
.1494
.0544
~ k262
~ .0259
— eSS
- .0432
« 1623
.0201

- .0063

= O X6

.0065

«1Q38

t-Value

14,59

Number taking Civilian jobs in electronics

Number taking non-electronics civilian jobs

-2x Log of likelihood ratio (df=13)

Log of likelihood function

DEPENDENT VARIABLE YC

n

11941
1673

10268

248.656

-4713.6279




=

RS,

-

e W A

o o

Variable
intercept

AFQT
Ed

White

i
f(h me)
F(R - m)

_ FB Xy

Mhis..22
T-F(3 ' X )

~£(R ' _X,)

£(a L)
I-F(§ ' X)

RSO
Std Error

No. of

Observations

*The t-values in parentheses are slightly biased.
Trost (1977) for a discussion.

TWO STAGE ESTIMATES OF EARNINGS EQUATIONS*

YM=1;YC=1
6871.97

4.79
( .64)

422.30
{ 3.63)

1161.39
(T BES)

=2028,69
{ 3.53}

3837.35
( 3.05)

.07997

2801.92

806

TABLE 7

YM=0; YC=1

7855.36

11.04
A D

377 .18
¢ B

1065.85
{ 2.13)

= 961,35
( 1.54)

2689599
{ 2.70)

.08294

2803.20

867

33

YM=1;YC=0
1189.68

5,05
Rt O

367.83
( 8.90)

444,95
{ 2.05)

-1243.01
( 4.83)

3754.57
( 3.04)

.06099

2843,26

4124

See Lee,

YM=0;YC=0
- 248.14

559
( 2.04)

613.80
{ 16,53)

889.79
( 502}

-1390.30
( 4.96)

5251.47
( 4.92)

.13254

3d77.6l

6144
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PREDICTED

CHARACTERISTICS,

Category

Pooled OLS
Separate OLS

Two-Stage

Pooled QLS
Separqte OLS

Two-Stage

Pooled OLS
ﬁ Separate OLS

Two-Stage

aGroup 1 has the following characteristics

‘ducation =

Group 2 has the following characteristics

Education =

€Group 3 has the following characteristics

Education =

AVERAGE

ek

8,017
7,94()

7,601

10,129
10,075

9,335

10, race
12, race

13, race

EARNINGS

TABLE 8

FOR GROUPS WI'TH

AND OLS AND

0,;1

Group 12
7,691
7,870

T 93

GROUP :b
9,008
8,929

8,931

GROUP 3€

9,802

9,690

9,068

white,
white.

white.

THREE

TWO-STAGE

1,0

9

8

,104

,891

AFQT
AFQT

AFQT

1}

]

DIFFERENT SETS OF

PROCEDURES

8,639
8,630

8,447




a1

TARLE 9 ;

DIFFERENCES IN EXPECTED EARNINGS FROM CATEGORY 1:1

Category i T 0,0

GROUP 1

Pooled OLS =326 -804 -695
p
T Separate OLS - 76 -493 -766
Two-Staqge - 8 -389 -866

GROUP 2

Pooled OLS -326 -304 =595
Separate OLS ~295 -743 -594
Two-Stage =139 ~746 -623 {
GROUP 3
Pooled OLS =326 -804 -695 ;
Separate OLS =385 =871 =582 E
Two-Staqge -267 -444 -198 %
:
H
£
j 35




S ool g

S ol de otiod

Number
-2xLog of

Log of

PROBIT ANALYSIS ON THE DEPENDENT

Variable
intercept

4

E6
Army
Navy

MC
Enlistee

Race

Number of observations

Number taking Civilian

jobs

likelihood ratio

Likelihood function

TABLE 10

b +d - 3 W
cCoel 1Clent

.(\‘\\\f\
N A QG
. 13
- ,08]
- )
L0054

L0985
- 0478
- 1695

0031
- 0383

00038

in t‘l(?(‘.

taking non-electronics civilian

(df=14)

VAR
t-val ue

ABLE

i ¢ &

11941

i

= 1673
= 10268
290.294

-4692.80860
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