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Ever since the Reagan administration assumed office in 1981, tax reductions
and decreased government expenditures have been two of the major pillars of the
economic policy direction that has come to be known as Reaganomics. The pursuit
of this policy orientation has produced an enormous impact on the economy as a
whole.

Among policies already implemented, budget cuts in education have fueled
much controversy. For example, reductions in student financial aid programs
have led some observers to fear that the chances of many needy students to
complete their higher education may be adversely influenced because they may
have to devote larger blocks of time to part-time work to finance their
education. If this occurs, a cut in student aid may adversely affect students'
futrue earnings. However, others argue that the student financial aid cuts,
may by forcing students to gain labor-market ekperience, actually increase
their future earnings. Due to the ambiguity of the net effect of these two
forces, and also due to the fact that cuts in federal student financial aid
have occurred and may occur again in the future, it is now relevant to evaluate
what the final result of such budget cuts will be and how they will affect the
work time decisions, the academic success, and the post-college earnings of
students as a whole.

This study is designed to furnish the answers to these questions by
evaluating the impact of college students' in-school work experience on their

post-college earnings and on their study persistence, respectively. Having




A,
‘

estimated the impact of these two, the net impact of in—school work on
post-college earnings can be evaluat§d, and the net effect of cuts in student
financial aid can be assessed accordingly.

In the next two sections of the paper, we briefly introduce a simple
theoretical model and an empirical model to evaluate the net impact of college
students' in-school work on their post-college success. Section III presents
the model and the empirical results for the impact of students” in-school work
on study persistence. & discussian and some conclusions are presented in
section IV by evaluating the net impact of cuts in student financial aid on

students' post-college earnings.

1. Related Research and A Simple Theoretical Model

Many studies have focused on the youth employment problem among college
Students. They have addressed questions such as the effect of students’
part-time work on their academic achievements and their -study persistence.

For example, in their research Apostal and Doherty [1972]; Kaiser and Bergen
[1968], Merrit 119701, and Trueblood [1957] have all concluded that part-time
employment does not adversely affect college students' gr;ﬁe_poLnt averages,
Similarly, Astin [1975] found that on-campus employment'didfencoarage study
persistence. -He found that having an on-campus job, particularly during the
freshman year, would significantly increase the chances of a student finishing

college. However, working at an off-campus job, both during the freshman year

and at other points during the student career, was negatively associated with

persistence. He also found that working more than twenty-five hours per week
had a negative effect on persistence.
Although these studies have focused on the relations between part-time

employment and the academic achievements and study persistence of college




Students, they are not fully satisfactory for two reasons. First, there are

some methodological deficiencies. The most common method used to evaluate the
effect of part-time jobs on student academic achievements is to separate college
students into two groups. A control group and a treatment group. -Students in
the control group are students who did not work, while students in the treatment
group are those who took part-time jobs. Tﬁen students in the control group are
matched, student—for—student, with students in the treatment group. Researchers
claim t£at through this careful matching students are equated by sex, high school

test scores, and éoilege semester hours completed. Finally, simpie paifwiée t

2 . . . .
tests, X tests, or simple correlation measures are employed to find the difference

in outcomes betweeh these two groups.

.The problem with these two-group-comparison studies is that there is a
éample selection bias problem that may not be corrected through these methods.
There is only very limiEed control for the heterogeneity éroblem. Individual
differences in,behavior‘mayAnot be fﬁlly captuzed through simple,matching:of
sex, high school GPa, and college semester hours completed. Other factors
that affect a student's behavior such as race, marital status, family income,
and family background are tYpically not controlled for.

Moreover, none of tbese studies has examined the impact of part—time
employment on the post-college success of graduates. Studies on youth
unemployment, however, have concentrated on the long-term effects of early
spells of teenage unemployment. For example, Stenenson (1978], Ellwood
[1982], and Corcoran [1982] have all concluded that early unemployment was
associated with lower earnings in subsequent years for all categories of
youth. 1In particular, Meyer and Wise's [1982] study found that there existed
a strong relationship between hours of work in high school and weeks worked

upon graduation for students not going to college. People who worked while

.




studying in high school also received higher hourly wages than those who did
not. It would be interesting to see, given the difference betﬁeen the nature
of high school and college education, whether the labof market experience of
céllege students also has had a singificant impact on their post-college earnings.

To answer questions such as how do college students' work of nonwork time
activities affect academic success and post-ceollege wages, or how do financial
aid packages affect studenﬁs' work-time decisions and post-college earnings,
one may consider the following simple family utility function=+
(1) | U =vulC, Q, t wp]'
whefe C: parents' consumption; Q: quality of scheol the student attends;
tn: nonemployment time of student and Wp: post-college wages. The parents'
consumption is" given by
(2) cC=Y -X,

P

where Y is parent's income, -and Xp is parental contribution to the student's
college expenses. Suppose that tﬁe expeﬁse,jE) a student imcurs at any given
college is positively related te the quality of the college, that is, that
E ='F(Q), where E'"(Q) > 0. Then the total expense of college education can
be éxpressed’as
(3) ,Xp # xS + S = E(Q).
Here, XS represents a student's income during college, and S represents
scholarships or other types of financial aid received by the student. Now

X, can be explicitly expressed as

(4) X =t * W
s w
and
(5) T =¢t + t
w n

where tw is the student's work time, and W is the wage rate he or she faces.

Finally, we assume that




(6) Wp = £(Q, tn).

Equation (6) states that a student's;post—college earnings, Wp, are a fﬁnction
of the quality of the school the student attends, Q, and the amount of nonwork
time the student enjoys, tn' It is reasonable to assume that the student's
post-college earnings are positively related to the quality of school attended,
that is, BWp/an> 0. The effect of tnvon wp is less obvious. We may assume
that some Labor market experience will be beneficial to the college student;

as the student devotes more of his time to in-school employment, however,
additional work time may éventually adversely affect his or her studiesAandt
chances of completing the degree program. The time that students devote to
labor market activity will therefore have a diminishing marginal return on
‘post-college earnings, which may e#entuaily turn negative, and the relatienship
between_@p and t, may be concave from below.

The problem is now to maximize the utility function of (1) subject to
constraints (2) through (6. By substituting Equations (2) .and (6) intoe (1),
and (4), (5) into (3), we have

Maximize

U"E’Y—XP,L Qr tr .'W'p Q. )]

Subject to

xé + WAT-t ) + 5 = E(Q).

One can totally differentiate the system of first-order conditions and
solve to obtain comparative static results. Unfortunately, in this general
case, the signs of many of these results remain ambiguoﬁs since the functional
forms of the utility function, the post-college wage function, and the college
cost function are not sufficiently restricted. We will therefore consider an
example with several more restrictive assumptions to demonstrate how implications

can be drawn concerning how changes in Y, S, and W will affect , 9, and t_.
S n




To obtain unambiguous résults, let us assume the family utility function

is a Cobb-Douglas one:

oo a a
1 2 3 4
U = % -(Y—XP_) Q 't W

r 0, >0 and o, + g + 0. + o, =1

where o., o 4 1 5 3 4

1’ Gpr O

3

. . 1
and that the post-college wage function is given by

whererﬁlv B.., and‘BB > O

2

Notice that concévity in thé tn—wp function can be 6btained if and only if
- > 0. im
82 83 6] Since

oW B (B,-B,-1)
P _ o tra o 273
3tn SQ Q (82’83)tn >0
+

and

2 .
3w B (B,-B,-2)
—Rog oo Mg Bysop -1ye 23

D =By @ 18,8 (B, B, Dk <0

At ©
n + -

¢
1. The purpose of including both,B2 and:—83 in‘ the wp equation is to

capture both the positive and negative impacts of tn on Wp. In-school work
experience initially has positive effect on earnings, but the positive effect
diminishes as a student devotes more and more to in-school employment. It
would, of course, be more desirable to model the tn—wp function in a form
which allows the marginal effect of the work time to change sign as the number
of hours worked varies. For example

B, B, B,

1
wp = By Q £, (T-t)

However, due to algebraic complications such specifications are not easily

solved, and I have used the simpler form for expository convenience.




in that case.

a

4
= = +
Now let r, aOBO P Ty T, Bla4,.r3

oyt u4(82-83), and further assuming
that E(Q) = 60 + GlQ, that college costs are a linear function of quality, the
Lagrangian function becomes

O Ty I3
L = {ro(Y—Xp) Q t ] + A[xp+W(T—tn)+s—60—de]

One can solve these equations explicitly to obtain the equilibrium solutions:

Q. r +r
1 273
) B B A S
)
(8) Q = (Y-8 +S+WT)

Y _+x
8y (ay+r +r,)

r_
(9) t

n . W +r_4r_)
n Wia, r2+r3)

(Y-8 _+S+WT)
1 0

Now consider some special cases of this model:

<case 1> if a, > 0 Vi, Za, =1, ZBj = 1, and 82 > 83.

In this case we are assuming that the student's nonwork time, tn' has a
!

positive but diﬁinishing’marginal effect on the student's post-college

earnings. Under these assumptions, we find that an increase in family

IX
income will increase the parents' contribution, §§B > 0, will improve the
quality of education, g§-> 0, and will reduce the student's hours of employment,

ot
'5§£ > 0. similarly, an increase in the financial aid offered will reduce the
oX

parent's contribution towards the student's education, EEE < 0, will enable the

student to attend a higher quality school, g% > 0, and will reduce the student's
ot

n . .
hours of employment, —— > 0. Furthermore, an increase in the student's in-school

9s X
wage will reduce the parents' educational contribution, SWB < 0, and make it

. 3
possible for the student to attend a higher quality college, 5%—> 0. The change




in the student's wages will not unambiguously affect his hours of employment
ot
because both an income and a substitution effect are present, i.e., Sﬁﬂ 2 0.
From the solution to the model and the post-college wage equation, we
can also illustrate directly how the student's family income, the student's

scholarship, and the in-school wage affect the post-college wage.

oW oW oW ot
._?_-:,__E.B—'Q;_;,—;—p-———rl>0.
3Y 39 oY 3tn oY

+ + + +
similarly ] ‘ . e
oW oW oW 30 oW atn 5 .
p ‘ P__p .3 p._n32
s ~ O and 3 % w3 Tam <O
+ + +

In this model a student's family income has a positive effect on future earnings,‘
This is because higher family income allows the student to attend a higher guality
institution and to work less while in school. 1In addition,'the financial ;id that
the student receives also positively influences the student's future -earnings,
again, for the same two reasons. A cut in student financial aid or loans may
inevitably reduce, or even eliminate, low-income students' chances of pursuing

a higher quality of education and increase their in-school work effect. Both

of these forces will adversely affect their future éarninqs.

I should stress that the argument about the positive effect of -student
financial aid on future earnings may not be true in general. So far I have
assumed that students' nonwork time, tn,.has a net positive effect on post-college
earnings. I now consider the case where an increase in nonwork time has a net
negative effect on post-college earnings.
<case 2> If ai >0 Vi, Eaivz 1, ?Bj =1, 82 - 83 < 0.

In case 2 a student's part-time employment is assumed to have a net positive




effect on post-college earnings_so that the net weights of tn on Wp become
negative. That is, 82 - 83 < 0, Bwpfatn <‘O, and Bzwp/atn2 > 0. Under this
assumption the effects of all of the variables on parental contributions and
college quality are the same as before. However, an increase in family income,
in student financial aid, or in student wages will not necessarily induce the
student to work less duevto the presence of both income and substitution effects.

As far as student financial aid is concerned, it may have a positive efféct
on a stﬁdent's future earnings if the net effect of S on Fn is nonpositive, since
in that case

oW oW at oW .
P__P._n,_p_ 239, .
as ath 9s 30 9S

- - + +
However, it the net effect of S on tn is positive, then, it is indeterminant
as to whether the net effect of an increase in S is te increase Wb. Simitarly
a student's family income .and part-time employment wages will not unabiguously
have pesitive effects on the student's post-college -earrings.
The net impact of student finanecial aid, family income, and part-time wages
on post-college earnings cannot be determined conclusively,fhowever+ in the

theoretical model where tn has a net negative effect on post-college earnings.

It is not possible to make any poliecy evaluation at the theoretical level as to

the net effect of in-school employment on post-college earnings. I will therefore

go a step further and address empirical questions such as how cuts in student
financial aid affect students' work-time decisions and study persistence, and
hence their subsequent earnings. Such an effort is the subject of the net two

sections.
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2. The Empirical Model

2.1 The Model

In the theorectical model the following system of equations were obtained:

(10) X = f(Y, S, W)
P
(11) Q = £f(Y, s, W)
(12) t = f(Y, S, W)
n
(3 My = £l t) | .

If we consider the above equations as a model for estimation, then Equations
(10)-(13) form a recursive system. Moreover, if -one substitutes Equation {11)
. . .2

into Equation (13), one obtains

¢14) t = f(Y, S, W
n

I

(15) W
P

£(Y. S, W, t ).
n
Notice that Eguations (15) and (14) are really the model's post-college

wage and in-school employment equations. An econometric model for these two

equations, as suggested by the work of Ellwood 11982], can be specified as

4
(16) LnW,, =X, .B. + X a. WH + G, A.. + €, . j =1, 3, 5
13 13 3 it J 17 i%
=1
7Y ¥ = + + + = t=1, 2, 3, 4
(17) WHy ¢ = X BetAL (WH  _ ¥D oW, BeSie e ¥ Y, 1203,

where anij: natural log of wages of individual i at the start of post-college

year j; Xijt vector of exogenous variables; WH.

it total working hours for

individual i at college year t; hence t < j; Aij: individual's ability in wage

equation; 6it: individual's ease of finding a job; wit: dummy variable to

2. Since the data I use there have no information on parental contributions

to education, Xp, I will ignore equation 10 in what follows.




3

11

caputre an individual's employment state at the beginning of college year t;

and variables A

t t t t

1’ B., B,,C,, D, a, Gj: the coefficients to be estimated.

Equation (16), the post-college wage equation, simply states that an individual's
wages are a function of a set of exogenous variables, Xij' past labor-market
experience, WHit' and ability, Xit' The employment equation states that an

individual's total in-school working hours are a function of Xit' his wages
while in-school, anit, his working hours in the previous‘period, WHit' his
ability, Git’ and his employment state at the beginning of period t, Wit*

W:Théivéiiéﬁiééudit and Wit in'théméﬁployménﬁ équaﬁidﬁ éré'dééigﬁedrﬁo caﬁt&fé
two types of'Markovian~persistencé: the individual's ability to escape from one
state to the other, 6it' and his work attachment, wit' ‘The reason why one's
ability matters is obvious. - Bn individual®s state at the beginning of the period
is included to capture his work attachment effect. Once an individual is inla
state (say working), it will always be easier for him to stay in that state
(remain—werking) than te get out of it (not working). Therefore, it is reasonable
ﬁo,expect that people who have a job at the beginning of a period areilikely to
have longer working hours than tﬁose who do not have a job initially. Variables
6it and Wit respresent two different kinds of heterogeneity, and they capture
twe types of Markoviam persistence.

The easiest way to estimate Equations (16) and (17) is to dérive the

reduced form of the two equationsiby assuming Ai =X, 6, = Gi, and wit =Y,

t 1 it 1

i.e., to assume all heterogeneity parameters are invariant across time. We

3. Two qualifications are important here. First, since I am using annual
data, the importance of Wit may be reduced. Second, since the employment statuses
of some individuals at the start of each period may change over the four years of

college, assuming ?it = Wi in the theoretical model may not be strictly valid.
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can then condition variable WH in the first year. By continuous substitution,

we obtain

4 . 4 4
(18) LnW. . =X, . B. + L X, P_+QWH _+ I LnW, R +S6. + L V.o
1) 1373 =2 it t 1711 £=2 it t t i £=2 1t
4
. + VA, + I FtU + €
t=2 J
where Bj' Pt' Ql’ Rt, st' Tt7 V, and Ft are coefficients to be estimated.

However, as pointed out by Ellwood, there are two problems in this

formulation. First, the early experience variable, WH may be correlated

il
with an individual's ability, ), and thus bias the estimates of Qi and the

bias may become larger as we consider wages further into the future. Second

early experience is correlated with both work attachment, Wi, and ease of

- finding a job, 6ii this will bias the estimates of Ql" Estimation of the

effect of early labor-market experience,-WH.l, onLnWij nay thefefore be
severely biased.

In addition to the potential problems in the estimates of the reduced
form Equations (16) and (17), there is a more fundamental correlation problem.
The problem is that Equ;tionsA(lé) and (17) are really two equations of a
recursive model, and not all the right-hand-side variables are necessarily
truly exegenous. If the in-college employment variable is endogenous in the
post-college wage equation, then it may be correlated with the error terms in

that equation which would lead to biased parameter estimates. A way to test

the independence between the stochastic regressors and the disturbances is
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suggested by WU [1973, 1974].4 Hence, before I do any estimation of the

actual model I use the WU tests to determine if the disturbances between

the two equations are correlated. If they are not, then I proceed to estimate
the two equations separately. If the disturbances are correlated, then special
estimation methods are used that can estimate this model consistently.

Generally speaking, there are two ways to surmount the problem of correlated
disturbances in this model. The first method is to use a variant of two-stage
least squares. The estimation,proceeds,iﬁ steps as follows:

First, if if is assumed sit = dtdi,rand wit = atwi” that is, the rates of
change of an individual's ability 6i and employment attachment Wi are steady

(or even a constant such as dt = 1), then Equation (17) becomes

, , = : +A W + " +E 4. 6.+d4 ¥Y.C +U,
(19) WHy = X3 By #A WH,, ,+D LW, +8, 4,0, +4, ¥,C U,
SO
Ce
20 =--ty 4 -D, LnW, _-U, |
e 8 E, ¥ Etdt('WH T TR

Lagging Eguation (20) by one period and then substituting it into (19) gives

4. Professor Nicholas Kiefer hés shown that the WU test is equivalent to
a Lagrange multiplier test for independence between disturbances and stochastic
regressors. The test procedures can be simplified by including both’WHit and
estimated WHit in the wage equation, and then by seeing which one is significant.
If the WHit is significant while the estimatedWHit is not, then the WU test
suggests no correlation between the stochastic regressors and error terms in
the model. If, however, the estimated WHit is significant while the WHit is
not, then the existence of a correlation between the error terms and the

stochastic regressors is suggested.
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d (C,E -E. C Y. A
- = 1 t-1
(21) WH, = t ttEl tt 1, (a_ + YWH, | - WH,
* t-1 t-1%%-1 * £-1¢-1
B A
t-1 t-1"t-1
+ X, B - X + D LnW.. LnW + U
it™t Et—ldt—l i1t-1 t t-1 Et—l -1 it-1 t
1
- — U,
Et—ldt—l it-1

Second, after we have eliminated the ability variable, 6i, the first stage

of estimation is to estimate Equation (21). Estimates of WHi and WHi, can then

3 4

be used in the following equation in order to estimate the effects of WHi on

t

anij, i.e.,

o, WH, + G.X.. + £, ij=1,3,5

(22) LaW, . = X, .B, s WE 385 i3

17 13 3

LI~y

t=2
The advantage of using the instrumental variable is that one eliminates

the correlation between WH, ~and éit' A

d ¥V, . F ] , ing thi
it and it Further, by using this

t
method, one also obtains some preliminary results about how a student's family
income, financial aid, and in-school wages affect his in-school employment
decisioh. This information will prove useful in testing our theoreticgl model.
Notice that the above estimating model considers a student's work-time
decision to be endogenous in nature, i.e., a function-of factors such as family
income,'finaﬁcial aid, etc.. Another method of obtaining unbiased estimates of

WH., on LnW,, is to assume that WH. is exogenous. The fixed effect of A. can
it ij it it

then be differenced out, and the effect of WH.

on LnW, . can thus be estimated.
it-k ij

Although there are two possible methods with which to estimate the effect,
we consider the second method inappropriate for this study. The theoretical
model presented earlier argued that a student's work time was endogenous;
naturally, it would be inappropriate to change this assumption in the empirical

section of the study.
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2.2 The Data -

In order to examine the effect of a student's in-school employment on
his post-college success, we use pooled corss-section time-series micro data

from the National Longitudinal Survey of Young Men 14-24, 1966-1975 (NLS).

The NLS is a national longitudinal probability sample of 5225 young’men who
were initially interviewed in 1966 and who were between the ages of 14 anq
24 at that time. Subsequently, person-to-person interviews were conducted
through 1971, and telephoné interviews, in 1973 and 1975.

The cross-section micro data from the NLS provides annual in%ormation
onlgachrstudent's employment status, hours of work, financial aid, and a host
of other personal and family characteristics. The data also contains information
on the post-college earnings of each student for several years. The sémple
employed in this part of the study is iimited to those males who graduated
with a bachelor's degree in 1969, 1971, and 1973. Students who attended graduate
school or joined the military service after their graduatien are excluded from
the sample since no earnings data is available for them.

There are two major reasons why the sample is limited as outlined above.
First, we need complete information about students' in-school work experiénce
throughout their college years. Students who graduated in 1969 typically
finished their first year of college in 1966, which corresponded to the first
year of the survey. However, there were only 52 students who graduated with
a bachelor's degree in 1969 in the survey. In order to increase the sample

size, we add those students who graduated with bachelor's degrees in 1971 and

5. Potentially, a sample selectivity bias problem exists because I have
excluded those students who attended graduate school or joined the military

service. To keep the econometrics managable. I will, however, ignore this problem.
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1973. Students who graduated iq 1970 and 1975 are excluded from our sample
since there was no survey made in 19?2 and 1977, which would have contained
third-year out-of—schoél earnings for these students. This pooling across

years increases the sample size to 248 observations.

In studying the determinants of fifth-year post-college earnings, it is
not possible to include those who graduated in 1973 in the sample; no survey
was cbnducted in 1977 which again would have contained the required earnings
data. Therefore, only incluéed are thoéé'students who graduated in 1969 and
1971 because theirzfifth~year post-college earnings correspond to their earnings
in 1973 and 1975, respectively. This restriction reduces thg sample to 102

observations for this aspect of the analysis.

2.3 The Empirical Results

The empirical estimation strategy for the students' post-college earning
model is as follows: first, we estimate the students'_in—school employment
equétion (Equation 17). Second, we use WU tests to determine if the.disturbances
between the wage and employment equations are independent. Third, if the
disturbances are independent, we can estimate directly thefwage equations.

If they are not, then the two-stage least squares‘method‘(2SLS) is appropriate.

We begin our empirical work by -estimating employment equations to determine
which factors significantly affect students' in-school work decisions. Table 1
lists variables used in the empirical models. Table 2 presents employment
equations for students in their third and fourth years in college. 1In this
table we find that increases in the student financial aid (Fin-Aid) variable
reduce students' in-school employment. T-statistics for Fin-Aid are marginally
significant in model 4, but they are clearly significant in models 1 and 2. An

increase in the local area unemployment rate (local-U) also reduces studnets'
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work ‘time in model 4, and students who live alone (L-Alone) tend to work
more (models 1-2). In this model, we also find evidence that marriage and
presence of children may increase students' work load.

The negativé effect of financial aid on students' employment confirms
the results of the theoretical model. But before we fully explore the policy
implications of this result, we must ascertain what the impact of student
financial aid is on studentﬁ' post-college earnings, and how students' in-school
work experience affects their post-college earnings-

As indicated breviously, it is necéssary to test the independence of the
disturbances before the wage equations can be evaluated. 1In Table 3, WU tests
are performed by including both the predictgd weeks {or hours) worked variables
and the original weeks (or hours) worked variables for the first, the third, and
the fifth-year post-college earnings, respectively. Different specifications
of models 1 to 4 suggest that the error terms between the wage and -employment
equations are not correlated for the first year out of college; the predicted
weeks (or hours) worked variables are never significant, while the actual weeks
(or hours) worked variables are generally significant. Based on the results. of
these tests, only the actual values of weeks (or hours) worked variables will
be included in the first-year out-of-school wage equaﬁions. In models 5 to 8,
predicted weeks (or hours) worked variables are significant, while the actual
weeks (or hours) worked variables are not. Therefore( the error terms between
the wage and the employment equations are correlated, and the 2SLS method should
be used in the third-year wage equations. Similarly, WU tests in models 9 to 12
show that the error terms are correlated in the model, and the 2SLS method should
again be used in the fifth-year wage equations.

Based on the results of the tests, the wage equations are estimated and the
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results are presented in Table 4.6 In this table we find that students'
in-school work experience significantly affects their first-year post-college
earnings, as total weeks worked in the fourth year in college (WW4) is significant
in models 1 and 2, and total hours worked in the fourth year in college (WH4) is
significant in models 4 and 5.

There are several other results in the table that warrent mention. First,
having first-year on-the-job training, Trainingl, appears to significantly lower

earnings, at that time; a result consistent with human capital theory. Second, ,

financial aid, maffiage, SMsa, IQ) andlféce do ﬁot appear to havé any significant1
direct impacts on first-year out—of—schoolrearnings. A third result is reiated
to an argument raisgd in section 1, that the slope of the tn~Wp function is
theoretically indeterminant. Tp test that notion, some experimentation is
conducted by including both weeks (or hours) worked and its square in the model.
The results in model 3 suggest that the function may be concave from the origin
since the sign of variable WW44I is positive while the sign of variable WW441S
is negative (but neither are significant). In model 6, the concavity of the
tn—WpAfunction is confirmed since the variables WH441 and WH441S have the‘expected
positive and negative signs and they are both significant.

The results in Table ‘4 clearly show that students' in-school work experience
favorably affects their post-college earnings. However, model 6 suggests that
if students devote increasing blocks of time to work, either voluntarily or

in&oluntarily depending on their financial burden, ultimately their subséquent

6. The state dependent variéble was not included in the final wage equations
since it was not clear from the survey whether the inéividual acquired his work
experiénce at the beginning, at the end of the period, -or even on and off during
the periéd. Therefore, it proved impossible to pursue the concept of state

dependence.
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earnings might be affected adve§sely.

More specifically, one can deteFmine, from models 3 and 6, where the
effect of in-school employment on postjcollege earnings reaches its maximum.
Solving for the value of WH at which post-college earnings is maximized, and
assuming that the typical student works 37.92 weeks per year,7 model 6 shows
that if students work over 27.2 hours per week, then their in-school employment
will have a negative effect on post-college earnings. This fiqure is consistent
with Astin's findings that students who worked over 25 hours per week showed
reduced study persistence. 7

In models 7 to 10 the results of the 2SLS estimation are presented for the
third-year post-college earnings. Here we find that students’ in-school work
experience not only affects their first-year out-of-school earnings, but also
affects their third-year owt-of-school earnings; the predicted weeks (or hours)
variables are significant in all models. Furthermore, models 9 and 10 show
that hours of on-the-job training in the first year out of school have a positive
effect on their third-year post-college earnings, variable Trainingl is significant
in these two model%. The positive impact of Trainingl on'LnWé, together with the
negative impact of‘Trainingl on ani' is perfectly consistent with human capital
theory.

In models 11 to 14 the estimates from the 2SLS method are presented for

the fifth-year out-of-college earnings. The results suggest that students'

- in-school work experience has a significant impact on their post-college

earnings for at least five years. Due to data limitations, however, the

impact beyond the fifth year out of college cannot be evaluated.

7. This is the value of weeks worked from model 3, in which post-college

earnings would be maximized.
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Table 5 presents Tobit estimates of the wage equation. The results
are very similar to those of Table 4: weeks (or hours) worked variables
are significant for at least five years out of colleget Furthermore, the
magnitude of the wage effect increases from the first year's 4.3 percent
to the third year's 27 percent, but then declines to the fifth year's 2.5
percent for an additional week worked in the fourth year in college. The
concavity of the earnings profile for an additional hour worked in the fourth
year in college is also presented.

Haviné examined the impact of in-school work on post-college earnings,
it is alse important to evaluate its employment effect since both effects may
be presented. One can examine the impact of students' in-school work on
post-college employment by regressing students' in-school work on post-college
weeks (or hours) wbrked. These results are presented in Table 6. Contrary to
many studies of high school students that concluded that the effects of in-school
work on subsequént out-of-school employment were significasnzt,8 this table shows
no significant impact of in-school work on college students’' post-college
employment.

One possible explanation for this discrepancy is that the general skills
bigh school students learn during their in-school work experience (reliability,
etc.) may be important, or closely related, to their postgraduation jobs.
However, for college students the nature of in-school part-time employment
may be unrelated to the skills needed for post-college employment.

Thus far we have examined the impact of college students' in-school work
on their post-college employment and earnings. Students' in-school work was

shown to exert significant influence on students' post-college earnings for

8. For instance, Stevenson (1978), Ellwood (1982) , and Meyer and Wise (1982).
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at leasF five years. No significant impact was found on students' post-college
employment. As fare as student financial aid is concerned, no direct impact on
post-college earnings was found. This does not imply, however, that financial

aid has no indirect effect. Recall from our results so far that the tn—Wp function
may be concave, that is, an excess amount of wérk time for students mgy adversely
affect their post-college earnings. Furthermore, the estimates of the employment
equations suggest that financial aid alleviates students' work load. It is possible
that by doing so it may enhance their study persistence. To empirically test this
hypotheéis and to'explore factors that affect students' drop_oﬁt decisions, we turn

to students' study persistence in the next section.

3. On Study Persistence

In section 1 of the theoretical model, we assumed that changes in student's
financial aid would affect student's post-college earnimgs through changes in
quality of school and nonwork time. The implicit assumption about this model is
that no corner solutions occur. If, however, the possibility of corner solutions
is permitted, then cuts in student financial aid may not only adversely affect
post-college earnings, but may also increase the college student dropout rate.

A major research project on students’ study persistence was done by Astin
[1975]. 1In his study, Astin pointed out that students’ on-campus employment
might actually increase students' study persistence, while students' of f-campus
work in unrelated fields or disciplines might increase the likelihood of leaving
college prematurely. In his empirical work, Astin also found that those students
who had‘received‘scholarships Or grants increased their study persistence as did
those students who has received support from parents for college expenses.

Though Astin's study of students' study persistence is an interesting one,

it suffers from two methodological deficiencies. First, Astin estimated models




<

22

with dichotomous dependent vari§bles, and hence the predicted probability
of d;opouts from his model might not be bounded by the zero-one range.
Second, and more importantly, Astin failed to account for the sample selection
bias problem in his model. Since each student contributes to the decision
about whether hé will stay in college, this decision must be explicitly modelled.
To evaluate the impact of students' part-time employment and financial aid on
their decisions to complete their coliege program, the well-known two-stage
procedures described by Heckman [1979] can be used.

Suppose, for example, that a college student considering dropping out of
college faces two different wage rates. .The first is the wage rate he will
actually receive after dropping out of school, say, W... The second is the

di

discounted value of the wage rate that he expects to receive if he completes

hi lleg W > 4
is college, WSpi Wspl can be expressed as
W,
(23) W, o= —
S (14

where Wpi is the student's postgraduate wage rate, r is the subjective rate

of discount, and t is the expected period for completion of the degree program.

i

It is clear that the longer is the expected period to complete college, the
lower will be the value of W ..
spi

The decision to drop out of school is based on a number of factors. However,

other things being equal, the larger the difference is between Wdi and wS . the

Pl

greater the likelihood is that the student will choose not to continue studying.
*
Let an individual's preference for dropping out of school (Si) be determined
by the difference in the utility (U) he receives from staying and from leaving

school. Suppose utility in each state is a function of the relevant discounted

wage rate:

*
(24) Si = U(discount wages of stay) - U(dropout wages)




23

If these utility functions are linear,

w
* 1 -
(25) S, =a (2 —) v e -a (W) -
i (1+r)t 1 1 di 2
w . .
(26) s, =a (—F—) - a, (W) + ¢
(1+r) :
* * ‘
wjere g = €l T €y and the € represent all other factors that influence

the utility in each state. Now, since the variables t and r cannot be observed
directly, we assume that these two variables can be proxied by a set of variables,
X', and hence

27 * 1.1 o+
(27) s, = al(wpi) T, (W) + BX +oe .

* .
Without loss of generality, we can scale Si so that the critical value at which

*

the student is indifferent to remaining or dropping out is Si = @. The student

will then drop out of college and accept a job if and enly if

28) " 1.1 * e
(28) si = al(wpi) - a2(wdi) + X + ¢ 0.

Let Si equal 1 if the student dropsout but zero otherwise then we observe
/Si =1 if Si <0
(29) y

S, =0 otherwise.

Now assume that

(30) ILnW ., = Zy + € € vV N{O, 62)
p1 b b b
2
= v -
(31) andi zZB + Ed Ed N (O, 6d)

where the vector Z contains all the characteristics of the student that affect

the values of Wdi and Wpi' Since the condition for observing a student who

drops out of college is that Equation (28) holds, it is clearw£hat the distribution
of the observed dropouts is truncated. In this model the wage equations, LnW

d

and anp cannot in general, be consistently estimated by ordinary least squares




24

using the observed wage rates because E(gdlsi =1) # 0, and E(gp[Si = 0) # 0.
Heckman [1979] has described a way to estimate consistently this model, and
his discussion is summarized below.

The strategy is first to estimate a reduced-form probit model of the
decision to dropout, which includes all the X's and Z's as explanatory
variables. The dependent variable used in this model is a dichotomous
variable that takes the value of 1 if a student drops out of college and
0 otherwise.

From the resulting estimates one can generate Mill's ratios, and these
can be added to the wage equations as an additional explanatory variable. As
Heckman [1979] shows, Equations 30 and 31 can then be estimated consistently
using the truncated samples and ordinary least squares methods. Finally, the
structural probit model can be estimated by explicitly including the estimated
wages from the previous step.

Basically, the sample used here includes all the freshmen who attended
college during 1966 to 1970. By pooling all the freshmen in this period and
by excluding those who temporarily dropped out of college, 1010 freshmen, were
obtained. Among this group 185 dropped out of college. Similarly, saméles
were collected for sophomofes and juniors for the same perios. There were
807 sophomores in the sample, of whom 134 dropped out of college one year
later; and there were 597 juniors, of whom 78 dropped out of college one
year later.

Notice that to focus attention on the final estimation of the model,
all the intermediate results from the freshman, sophomore, and junor models
are reported in the Appendix, and only the final structural probit estimates
for freshmen, sophomores, and juniors are presented in Table 7. Tﬁis table

Suggests that IQ, school quality, race, SMSA, and health limitations all have
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significant but inconsistent impacts on students' dropout decisions; the
signs of the coefficient often vary across years. Some consistent and
significant effects can be found from other variables, however.

For example, the local'rate of unemployment has an important effect on
students' dropout decisions, with higher rates of unemployment producing lower
probabilities of droppingout. Crucially, students’ part—tiﬁe work also has an
adverse effect on study persistence. One possible explanation of this result
is that students are very sensitive to the current labor market situation.

When the labor marfet is in an upswing and the demand for labor is high, marginal
students may work more and may drop out of college. 1In contrast, if the economy
is in a downswing and demand for labor is low, then students may stay in college
until the markets improves. Some support for this argument comes from the
coefficients of the wage variable. They suggest that an increase in a student's
discounted wages, if he graduates, will enhance his study persistence, while an
increa§e in the student's dropout wage will increase the probability of his
leaving college.

Although the financial aid variable does not have any significant direct
effect on dropout decisions, it does have an indirect effect that operates
through its influence on in-school hours of work. The significant positive
effect of the latter on the.dropout decisions supports the argument that
financial aid enhances study persistence. One can show, for example, from
model 2 in Table 2 and the junior model in Table 7, that when faced by a
$500 cut in student financial aid a typical junior will increase his total
annual hours of work by 161 hours, which is equivalent to an additional 7.7

9 AR .
hours of work per week. This increase in the student's work-load will

~

9. Dividing 161 hours by the average weeks worked (21 weeks) gives 7.7

hours per week.
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increase his probability of dropping out of college by 16 percent. Similar
calculations based on hours of work equations for freshmen and sophomores
suggest increases in their probabilities of droppingout of 10 and 12 percent,

respectively.

4. Conclusion

Previous studies of the effects of students' in-school work experience
focused on high school students who did not go to college. Studies by Ellwood,
Corcoran, andA&éiégiésd Wise ali cahéluaéd that high séhoolrstudeﬁt;fwin;échéol
work experience significantly and positively affected their subsequent earnings
and employment. However, given the difference between these students and college
students, these previous studies did not necessarily imply that a similar conclusion
was valid for college students' in-school work effect.

Since cuts in student financial aid have occurred during the Reagan
administration and may occur again in the future, it is important for‘policymakers
to know how students' financial aid packages affect their employment decisions
and how the resulting changes in students' in-school work affect their study
persistence and their post-college eérnings. This study has presented both
theoretical and empirical models which explicitly examine such problems.

One significant finding was that college students' in-school work experience
appeared to have a positive effect on their post-college earnings for at least
five years. The empirical evidence, however, did not find that in-school work
experience positively inflﬁenced post-college employment levels. Hence, for
college students, in-school work experience appeared to have only a subsequence
wage effect, not an employment effect.

The empirical results also confirmed that the tn—-wP function was concave

from the origin. For example, in one specification the positive effect of
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in-school work experience on post-college eérnings reached its peak at 27.2
hours per week — a figure which was-consistent with earlier studies. Other
factors, such as on-the-job training in the first year out of.school, were
found to have a significant negative and positive effect on the first- and
the third—jear out-of-school earnings, respectively — results which were
perfecfly consistent with human capital theory.

The theoretical model in section 1 also found that student financial

aid might have a positive effect on students' post-college earnings, either

through a reduction in students' work load or through an improvement in school
quality. The empirical evidence presented in section 2 did confirm the argument
that financial aid significantly reduced students' work effort and enhanced

their study persistence. For exmple, one empirical specification suggested

‘that a $500 cut in a junior's financial aid would increase his weekly hours

of work by 7.7 hours, which would, in turn, increase his probability of dropping
out of college by 16 percent. The policy implication of such a finding is that
cuts in‘student financial aid may inevitably increase students' part-time
employment, adversely affectfstudents' chances of finishing their college
education, and reduce their subsequent earnings.

Other factors, such as the local rate of unemployment, also appear to
affect students' study persistence. an increase in the local rate of
unémployment will enhance study persistence. For example, the simulation
results based on the estimates in Table 7 show that a-l percent increase
in the local rate of unemployment will reduce a student's probability of
dropping out by 13.8, 45.5 and 10.2 percent in the freshman, sophomore,

N . 10 .
and junior years, respectively. This suggests that college students'

10. The magnitude of the sophomore year result is sufficiently large

to call its validity into question.
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study pg;s{stence is also‘affecgeq by the economic situation in general, a
conclusion that is further supported by the evidence that an increésed dropout
wage induces greater numbers of dropouts, while an increase in their discounted
post-college wages induces fhem to stay in school.

Finally, it is important to point out that although cuts in student
financial aid may force students to work more, which may adversely affect
students’' study perisistence and their subsequent earnings, it will also make
students gain some labor market experience, which according to the empirical
results, favérablyLaffééts’fhéir post-college earnings. Hence the empirical
evidence seems to suggest that cuts in student financial aid will "benefit"
those students who finish their degree program, but will "hurt" those students
who drop out of college due to an excess amount of in-school work. What then
are the net effects of these two contrasting forces? Will cuts in student
financial aid ultimately benefit or hurt students on average? To answer these
questions, observe that a student's expected future earnings are given by

(32) E(earnings) = p * Wd4-(1—p) * Wp

Here p is the probability of dropping out of college and W_. and Wp are the

d
drop-out and post-college wages. Now, differentiating the above expected

(future) earnings, E(earnings), with respect to student financial aid, s,

and assuming changes in aid do not affect the drop-out wage, we obtain:

(33) §§'= ég-(W W) + (1~p)EYE
0S oS 'd p as
In this equation %% is the marginal probability of dropping out of college
when financial aid increases (calculated in the simulations ébove), (1-p) is
the probability of staying in college, and ggé_is the marginal effect of student

financial aid on post-college earnings, which include both its direct effect and

its indirect effect which operating through its effect on in-school employment.,
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The magnitude of this derivative can be computed from the prior empirical
estimates. Incorporating the above gstimates and evaluating Wd, WP and

oE

P at their mean values) we obtain that-as < O; Indeed, the data suggest

that the net effect of a $500 cut in financial aid would be to increase
fhe average stqdent's expected earnings by roughly 1.4 percent.

The implication of this result is that the net effect of cuts in student
financial aid may be positive, in the sense that the resources would become
available for other uses and students' expected earnings would rise. Hence
the result seems to?suggest that a iédﬁction'ih sﬁﬁdent financial’aid may g;:
socially justified. One shoud stress, however, the preliminary nature of the
result and the use of data form an earlier pefiod when college costs were

substantially lower in real terms. Before seriéus policy statements are made,

this study should be replicated using more recent data.

Gee San
Associate Research Fellow

Chung-Hua Institution For Economic Research




/J

8bg 1100 UT $IP8X INOJF I9A0 pOYIOM SY93M abeiosar TP MM
. 9ba[T00 uT xe9k PITY3 BY3 UT paYIOoM memx EMM
9691102 uT 228k Y3INOF BYI UT DPIYIOM SxooM P MM
SL 868 91°569 sbututexg 6L°G65T vz 9zeL ThuTuTeIy 6€°0 6T°0 Te3caenw
8¢ °0 Nw.o. YSWS vw.o Lo YSWS VLo (T 00°'v¥ 1-Ted01]
Leo 96°0 dag 6% 0 8T°0 daqg P1°6TGS 0T "SLE PTY-UTyg
€€°0 L8°0 Te3Taey v o 70 Te3ITIEN 96917100 Ul xeax pig o
29°9¢ LS TL N-1ed501 0L°61 €0 TS f1-Teo0T]
98°LZL 96 P11 SHMDd L0 66¢€ 98 Thb THMD4 9T €0L8 TLTE9P0T A-ATTueg
€66 9V '8V SMMODd €28 9v°€1 TMMD4A og°eT 1S ARA NI 01
9¢ 98¢ 2S5 °66¢ SMUT L6°V6 ‘b¢.ﬁmm MUl 0Z'0 P00 \guﬁmmm
8b2TT10D 3O 3INO Ie8x yig 2b3TTOD JO 300 IB9i 18T vE 0 980 _ soey
) £€8°2¢ 30°5b W-ueoung
88 "968¢ 66651 gbutureay 24720 ZL 0 . YSHWS Zcrse 86 2V d-ueoung
8¢ 0 I8°0 YSNWS 60 8T°0 daqg Z6°009 LS° 168 PHM
€S0 0g-"0 Qmo v o Iv°0 Te3Txen 297909 Gz "8¢6 €HM
LE"0 £8°0 Te3TIRR oL'6T1 €0° TS nN-Teoo1 ¢9°809 TE'618 ZHM
0L 6T om.mh 1-Ted501 €0°5656 8L 'ET1C PTY-uTyg 607829 €€° LG8 THM
v6 " T0L 8S SZ6T €HMOd SBsT100 UT T85A 43p 00°ST 8€ 7z pMM
vo g1 TZ°s¥ EMMOd 2661 [ 208 N4 EMM
b1°821 Z9°00¢ gMu 8V °0 £€9°0- YSHWS GS'8T 09°8¢ MM
3B3TT00 30 300 xox BIf A AR , daq SLTLT Zv 9z ™M
‘a-s uesy *‘a-s cmms ‘ars uesy

suotienby juswAordug pue abem ut

T

aTqer

Pasfl s®TURTIeA 103 SUOTIBTASQ PILpPUBR3S pue sueasy



9STMIBY3O ( ’'PIaTIIBW JT T=TeITICK Te3TIRR

SSTMIBY3IO O ‘®3Tym JT T=oo®Y soey

8STMI9UIO0 ( ‘DUOTER SSATIT JUaIPN3S FT I=8UoTv¥-1 SUOTY-T

9961 UT swooutr ATTwey X-ArTweg

I8yzow 3o x9put uotzednooo ueoung 3usIIno W-ueoung

I9Y3eI IO X8putr uoriednooo ueoung jusIIND mucmocim

3usuloTdwsun jo ajex Teo07 N-T1eo07]

©m>ﬂmcm» PTe [eTOURUTI TE303 pIY-utyg

3bs1T00 uT a8k ISITF BYL UT PIYIOM sInoy THM

9631100 uT 1B9& puoOBS Y3l UT paxIom sanoy . ZHM

8baTr0o0 uTr IE8k ISITI 9Y3 UT pPOxIOM Sxoom MM

abaT7102 ut xe9k puooss ayy UT PO)IOoM Sya9M ZMM

9681100 uT siealk ssiyjy umuﬂwlmnu 103 pOX3IOM sINOY 8berase TEEHM
paxenbs THpHM STV YHM

8ba1foo ut saesik INOF I8A0 poNIOM SInoy sbrasaae TV PHEM
8627100 U I8& pPaTyl 2y3 ut Umxuoy sanoy €HM

9BaTTO2 uT iwek y3anoy syy ur peyxom sanoy bHM

86317100 UT sIE34 B3IUY ISATI IIA0 padIOM sypom sbeisae TEEMM
poaenbs THpMm SThymMM

(panuUT3UCD) 1 BrAey



shat10a 3O
8baTro2 3O

abs1T02 3O

2ba1100 30O

?baitoeo jo

abat1oo 3O

TOOY2s 3o 3no aed®k Y3zTi dy3 rﬁ 83ex obem Aranoy
Tooy»s 3o usu Ie84 paITys 9yl uT °93ex obem %HHﬂOﬂ
TOOYDsS 30 3INnO IESA 3ISITF 8y3z UT 93ex sbem ATinoy
8bs17102 3o 3no xeak Y33zTF BY3 UT

8637100 Fo 3INO Ie8f PITYZ oyl Ut

8bs1105 7O 3n0 1eak 3siATy BY3 UT

= uoT3ednpa Isy3jou

3no Iesk YTy 8yj YT poyIOM sInoy
3INe ZE¥3K PITYI SY3I UT pPaxIom sInoy
INO IEIK 3SITI BYI UT PBxIOM SInoy
3Ino -a¥84k Y3ITF 8yl UT pPaxIom Syoom
INO 1edA PATYI BYJ UT DPOYIOM SHo9M
Ino aesd 3sITy Byl UT payiom siaom
Teex s,3u9puodsax 2yl Jo uy3taebor
Tesx ¢,3uapuodsax ay3y 30 wyitaebot
Teax s,juspuodsax ay3 jo wyztaebot
bututexy qol-8yj-us wm sanoy amuow
Bututexy gol-sy3-uo jo sinoy Te303
Bututery qol-eyz-uoc 3o sanoy Te303
001 Aq vmvﬂ>ﬂc paxenbs asbe

abe

81008 01

9STMISYI0 Q0 ‘SUOTILIUTWIT Y3TeSY Sey TenpTATPUT IT T=y3TesH

i : : 9STMIBYIO O ‘YSWS UT 8PTSOI IT T=YSKS

sjuspuadap 3o xsqumu

(PehUTIU0D) T BTqey

onpa-w
SHMOd
£HMOd
THMOd
SMMOJ
EMMDd

TMMOd

mch

mZCq

HZCA
Gbututexy
gbututeay
Tbututeay

mem

dxz
01
y3aTesH

YSKWS

dsqg



TOWTI IDAO JUPISUOD UTRWAI ‘31005 I XTI

‘sI9y3zo srTYm ‘sabueyo pPoTIad 8yl se pajepdn axe ‘parenbs obe pue abe ‘YSWS ‘s3juspuadep 3o zaqumu ‘snae3s

TE3TIPW Se YOns ‘sSa[qeTies 2WOS ‘pajzesily A1xeTTUTS ®1® ‘3WOOUT ATTwey pue ‘pre Tetoueury ‘UoT3TN] se

yons ‘saTqerIeA TeUTWOU IBY3IO 1Y  *swxeq Te9X O3 sainbTy BuTuIes TTe 3I9AUCD 03 Ieok butpuodsaxzon

9Y3 UT X3pul 80TId ISUMSUOD ay3 Aq pesjerzsp oxe _m3cq pue ~m3cq ~H3cq S yons ‘sarqeraea butuzegm

1 930N

Txxx¥dTQeRTIBA JO ®nTRA pa3oTpeiad

(PenuUTIUOD) T BTqe]

xxxxPd



Table 2
The Employment Equations — Weeks (Hours)
Worked in the Third and Fourth Year in College

(absolute value of t-statistics)

(1) (2) (3) (4)

WW3 WH3 ww4 WH4
T
Constant -12.094 1113.12 -59. 39 -3788.47
(.14) (.41) (.56) . (.88)
Fin-Aid -.009 -.322 -.004 -.242
(2.26) (2.29) (1.31) (1.71)
Local-U .39 v =-3.221 -.066 -4.089
(.56) (1.41) ’ (1.22) (1.82)
Duncan-F -.050 -1.515 -.063 -1.573
(1.32) (1.21) (1.42) (.86)
Duncan-M -.087 -.006 .037 .276
{1.59) (.003) (.60) (.10)
Family-Y .27D-3 .005 .24D-3 .008
‘ (1.45) (.91) (2.09) (1.69)
L-Alone 19.835 821.90 : -.438 -92.460
(3.41) (4.38) (.15) (.79)
Race 4.434 32.177 -.358 -20.063
(1.58) (.35) (.11) (.15)
Marital 5.530 ' -236.483 4.752 201.207
: (.99) (1.32) (2.24) (2.30)
Dep 9.487 257.516 .170 -38.196
(2.09) (1.76) (.07) (.42)
SMSA 3.325 90.001 1.103 72.039
(1.29) (1.08) (.47) (.75)
I0 .005 .995 -.083 -4.526
(.07) (.34) (1.01) (1.32)
Exp 2.510 -71.365 8.195 460.779
(.35) (.30) (.96) (1.31)
2 .

Exp -.047 1.972 - -1.48 -8.803
(.31) (.40) ) (.85) (1.22)

DF 230 231 227 : 227

2
R .567 .428 .161 . 185

Note: All equations include dummy variables of Duncan-F, Local-U, Duncan-M,
: Fin-Aid to account for nonreporting.
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¥age Equattons For The Firyy,

Table 4

(absolute value of t-statisticsi

The Third, and The Fifth Year Out of Callege

e
Lnul L«v’]’ o
—_— % o i s
— @ @ ‘ 5 3 Nt 8) 9) {10) oy (12 ) ey
Constane  1.999 2.084 - 87S 3.405 1.130 2,530 25.328  22.905  34.2) 2.1 13.510 11.20% 1¢.582 15.199
1) (.15) (.0¢) (.24) (.24) (.18)  (1.34)  (91.22)  (1.80)  (1.69) .9n (.89) (1.09) (1.16)
L651 .670 653 , . . . i
Race . .653 .653 498 179 185 222 2R -1 -101 L1 A
{1.52) (1.56) (1.27) (1.53) (.19) (1.17) (.36) (.31) (.46) {.48) (.51) (.4q) {.60) (.60)
Marital <166 .16l 2N .13 L136 .267 1.091 -1.191 -1.096 ~1.084 .29% 294 .268 .262
(.59} r.57) (.96) Le8) Ca9) ) (238)  (2l67)  (2.50)  (2.47)  (1.49)  (1.49)  (1.34) (1.32)
i E'gsl? e <065 -.006 -.014 -.06) 035 .03 .03 -0l ST -9 -8 .10}
. -06) (.ot} (.21) (.02) (.05} (.21)  (2.43)  (2.16)  (1.87)  (1.88) (.3 (1.16) (e f1.00)
IMSA -.430 -.429 -.429 -.423 -4 -.428 1.019 -1.028 ..958 -.960 -.049 -.047 -.037 .04}
(1.49) (480 (a0 (an i) (lser 212y (210 (2.60)  (2.61) (.29) (.21 {21 (.25)
Health Lo 1.010 1.103 1.061 1.053 1.032 -.806 -.863 708 -.758 012 .04 -.0¢8 -.075
(1.12) (1.66)  (1.76) (1.75) (L) (1) (r.21y  (1.29) (r.07)  (1.15) (.21) (.22) (.1¢) (.22)
19 -.006 -.006 -.006 -.00% -.005 L230-1  -.004 .. 005 003 .003 -.001 -.560-3  ..007 -.002
(390 s (50 Can Gy (o (3 1) (20 (20 (.29 (.08) (32) (132)
£xp .326 319 i5ar 174 184 (1S9 -1.660  -1.428  -2.464  -2.282 -.621 - 465 -.650 TS
(.28 (28 e s ) Gl (D) (en) (s (lse (.59) (.49) (.61) (.15)
el o Tor -.007 -.012 -.004 -.005  -.003 027 023 043 .038 1.110 .862 1135 1.278
(.32) (.32) (.48) (.19) (.20) (.14) (199) (.86)  (1.s¢) (1.39) (.60) (.s1) (.64) (.713)
Fin-Atd s L80-3 - 10-3 _ 2203 . 11043 <100-3  -.180-3 .930-¢  [100-3  .230-)3  .220-3 .460-5  -.350-5 -110-¢ -140-5
(.84) (.84) (1.25) (.62) (.62)  (1.07) (.48) (.s2)  (1.19)  (1.13) (.05) (.04) (1) (.01)
. -.014 -.014 -.015 -.014 -.ou4 - - -.002 - 002 .001 001 .001
Ouncan-f . . .01 400-3 .001 .002
(2.41) (243} (2.48)  (2.52) (2.52) (2.36) (.0s) (.20) (.37) (.n) (.54) (.39) (.37) (.13)
Ouncan-N - 006 . 006 . 006 .007 .007 .007 -.01% -.018 -.010 -.012 .002 .00? .470-3 .001
(.75) (.74) .73) (.89) (.88) (.84)  (1.67)  (1.92)  (1.15) (.21) (.40) (.41) (.10) (.03)
Tratnfngl ,J-410-3  -.420-3 - 460-3  ..360-1 -.370-3 ..470-3 .260-3  .240-3  490-3  .490-3  .270-3 .250-3 .300-3 .270-3
(2.42) (2.47)  (2.62)  (2.12)  (219)  (219)  (1.35) (1.29)  (2.45)  (2.46) (.82) (.79) (.87) (.28)
Trafning3 =.370-4 - 3404 -.220-4  -.210-4  -.510-5  -.380-5  -.170-¢  -.150-4
raniny (.43} {.<c) (.2€) (.24) (.09) (.10} (.30) (.28)
-.250-3 - -.230-3 - -.220-3  -.230-3
Tratntngs (.86) (:79) (76 (.19)
e 036 - 0.01 .198 0.194 .03t .030
(4.01) (4.09) (5.05) (¢.99) (2.15) (2.11)
w3 .002 0.23 .0027
(.33) (2.06) (.21
e 0.053
! (1.26)
-.002 0.048 -.003
L N
M (-24) (2.05) 30)
_ .930-3  0.940-) 0.005 0.005 0.380-1  0.)80-3
(¢.30) (4.30) (5.22) (5.55) (1.7¢) (1.76)
.130-3 0.810-3 0.§20-3
b (154) (n.s1) - {m
0.390-2
e (< ea)
0.100-3 0.001 0.320-4
sl (139) (2.02) (08)
-.700-3
LUZEREY ((80)
-.180-§
WHA4 1S (190)
of 229 229 229 229 229 229 227 221 43} 221 54 54 54 5¢
r? 199 199 15) 210 .210 .218 .228 228 245 24 N 72 152 150
Note: Ouemy vafables of Tratningl, Ouncan-F, Duncan-M, snd Fin-Afd are also fncluded fn all equatfons to account for nonreporting

4 the actual weeks (or hours) worked varfables are used fn the models.

b the predicted weeks (or hours) worked var{ables are used {n the models.
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‘Table 6

Employment Effect Equations
(absolute value of t-statistics)

Dependent Variable?

(1) (2) (3) (4)

(5) (6)

PCWW1 PCWH1 PCWW3 PCWH3 PCWWS PCWH5
Ww4 .060 -.002
(.78) (.06)
ww3 -.005 .017 -.060
(.19) (.27) (1.34)
WH4 .045 .238
(.46) (1.59)
WH3 -.083 -.068 .084
(1.71) (.61) (.47)
DF 230 230 227 227 - 45 45
kS ~ .o88 119 .180 .209 .391 .438

; ) e 5

Note: Variables such as Race, Maripal, Dep, SMSa, Health, IQ, Exp, Exp ,
Fin-Aid, Duncan-F, Duncan-M, Training, and Dummy Variables are
included in the regression. v

a: - Variable PC**** represents post-college***x_




Table 7
Probit Estimation for Students' Drop-out Decisions
(absolute-value of t-statistics)
Dependent Variables
Freshman Sohpomore Junior
DROPL DROP?2 BROPJ
Constant 5011.067 4583,189 3493.20)
(.12) (10.14) (6.48)
1Q .228 -.238 : -.844
(6.03) (10.09) v {6.11)
School-Q -.037 0L6 .010
(4.31) {3.40) (2.11)
Race -4.168 3,167 10.660
(5.62) (6..20) (5.78)
Marital .891 -.029 .088
(3.54) (.09) (.36)
Dep -, 610 -.108 .252
(3.11) (.43) (1.16)
SMSA -8.632 -1.828 5.851
(7.02) (3.20) (6.28)
Health -6.533 -16.798 33.718
(8.45) {9.50) (6.17)
Exp -63.897 -32.42% 182,245
(8.31) (8.82) (6.14)
Exp’ 1.408 .793 4126
(8.40) (8.95) (6.15)
- Fin-aid -.003 -.20 D-3 . =.025
(.79). (..05) (.14)
Tuition -.14 D-3 -.22 D-3 , -.47 D-3
(.05) (.61) ~(1.8L1)
,
Local-u -.138 -.455 -.102
(8.97) . (9.99) (6.04)
WH .68 D-3 .44 D-3 .10 D=2
(5.72) (2. 24) co(7.28)
Training .028 .23 - .68 p-2
(7.24) (5.80) ) (.06)
Family-Y .89 D-5 " -.82 D-5 -.20 D-4
(.60) (.41) (L.14)
LnwW -826.15 -771.062 :
sta : -1145.42
Y (5.98) (10.12) (6.34)
LaWy op 36.431 5 8.224 166. 36
(5.93) (3.09) ©(6.09)
DROPl=1 185 DROP2~] 134 DROP3I=1 78 ;
DROPL=0 825 DROP2=0 673 DROP 3 =0 597 3
n 1010 n 807 n 675 ?
LnL  -1356.96 Lnf.  -1158.73 Lnl  -506.26




Appendix 1

Probit Estimation to Generate Mill's
Ratios for Freshmen Model

Coefficient t-statistics

Constant -3.632 -.52
M-Educ -.071 ‘ -.62
10 -.013 —.2.54'
School-Q . 004 1.72
Race 026 .16
Marital . 560 . 2.46
Dep -.085 -.67
SHSA -.036 -.291
Heal th .4567 1.68
Exp .290 .42
E&pz A -.44 D-2 -.27
Fin-aidg -.031 -1.61
Tuition .47 D-3 3.25
Local-y -65 D=2 2.14
WH .57 D-3 7.37
Training .014 3.55
‘Family -.12 D-4 —1.36

Dropl=1 185
Dropl=0 825
n 1010

LanL -630.60




Appendix 2

Estimated Wage Equations for Freshman

Model

(absolute value of t-statistics)

Dependent Variables

LnW i
stay

Lﬁydrop

Censtant
M—Educ
IQ
School-Q
Race
S@Sﬁ
Heéith
Exp
Expz
Local-U
Training

Mill-Ratio

6. 464

(22.64)

0.004
(0.8L)

0.83 D-4
(0..46)

0.1% b-4

(0.26)

-0.27 B-3

(0..05)

-0.006
{1.59)

-0.6k4
{L.75)

-0.091
(3.32)

0. 02

" (3.06)

-0.27 D-3
(2.72)

-0.012
(L.36)

7.9717
(2.76)

0.095
(1.11)

-0.004
(1.85)

0.002
(1.42)

¢.126
(1.64)

0.094
(1.54)

-0.738
(1.20)

-0.354

(L.21)
6.009

(1.36)

-0.002
(1.45)

-0.13 D-3
(0.98)

-0.172
(2.68)

636

.078

151

.176




Appendix 3

Probit Estimation to Generate Mill's
Ratios for Sophomores

Coefficient

t-statistics

Constant -12. 445 -1.23
M-Ed uc -. 157 -.99
IQ -.010 -1.89
+ School-9Q 0.20 D-2 .84
Race -.12¢ -.69
Marital 152 .69
Dep | . 115 .54
SMSA . 100 . 70
Heal th .581 .87
Exp 1.263 1.30
Exp° ~.028 ~.24
Fin-Aid -.037 -1.19
‘Tuition .25 D-3 1.54
Local-uy .51 D=2 1.58
WH .51 D-3 5.54
Training . 261 1.30
Family-y -.95 D-5 -.97

Drop2=1 134

Drop2=0 673

LonL -470.17




Appendix 4
Estimated Wage Eqﬁations for Sophomores

(absolute value of t-statistics)

Dependent Variables

anstay andrap
Constant 6.067 5.464
(17.9) (0.82)
M-Educ 0.13 D=2~ 0.093
T (0.24) (1.00)
IQ -0.30 D-3 -0.12 D-3
" (1.57) {0.04)
School-9 0.16 D-4 0.09 D-3
(0.21) (0.60)
Race 0.005 0.143
(0.91) (1.53)
SMSA -.11 D-3 0.199
(0.02) (2.65)
Health -0.025 -0.179
(2.43) (1.18)
Exp -0.048 -0.196
(1.51) (0.30)
Exp2 0.001 0. 0065
{1.60) 0.37)
Local-U -0.59 D-3 -0.13 D-3
(5.49) (0.08)
Training -0.30 D-4
(0.13)
Mill-Ratio -0.006 -0.025
(0.64) (0.35)
DF 539 105
R 0.077 0.099




Appendix §

Probit Estimation to Generate Mill's
Ratios for Junior Model

Coefficient t-statistics

Constant -21.033 -1.64
M-Educ -.15 D-2 -.01
IQ .46 D-4 02
School-Q .55 D-2 1.94
Race -.318 -1.09
~Marital .168 .75
Dep .124 .60
SMSa . 199 1.04
Heal th . 696 1.79
Exp 1.720 1.46
Exp2 -.040 -1.50
Fin-aid -.027 -1.24
Tuitign .48 D-3 2.13
Local-U .57 D-2 1.58
WH .90 D-3 " 7.41
Training . 060 .56
Family-Y -.16 P-4 -1.04
Drop3=1 78

Drop3=0 597
n 675

LnL -410.92




Appendix 6

Estimated Wage Equations for Juniors

(absolute value of t-statistics)

Dependent Variables

anstay androp
Constant 5.245 14.96
(16.95) (1.95)
M-Educ -0.006 -0.041
' (1.09) (0.99)
10 0.11 D-3 0.58 D=2
(0.57) (1.39)
School-Q -.15 D=3 0.001
(1.81) (0.59)
Race -0.002 -0.074
(0.24) (0.47)
SMSA 0.002 0.017
(0.50) (0.16)
Heal th -0.001 -0.200
(0.15) (1.05)
Exp 0.033 0.855
(1.23) (L.29)
Exp> 0.77 D-3 0.019
(1.28) 11.20)
Local-U -0.37 D=3 -0.002
(3.78) (0.69)
Training 0.37 D-3
(0.61)
Mill-Ratio =-0.004 -0.021
: (0.39) (0.12)
DF 462 56
R .045 L172
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