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Chapter 3

Effects of Parental Characteristics on the Returns to Education,

and Labor Market Experience

Joseph G. Altonji

Thomas A. Dunn

Introduction

This chapter examines whether the education and experience slopes of
wages vary systematically with cognitive ability and with family backgrbund'
ics that influence the guantity of formal education chosen. This
question is of interest for two reasons. First, experience and education are
among the two most important determinants of earnings. While there is an
enormous literature seeking to measure the relationship between earnings and
these two variables, only a few studies have examined the extent to which the
return to these variables depends on worker characteristics. In particular,
little is known about how family background influences the wage benefits of
education and of time spent in the labor market. —This is sufprising in light
of the fact that there is an extensive literature documenting the effects of._
parental characteristics on both the educational attainment and on the income
of children. The literature on parental effects on children’s income focusses
on the direct effect of inherited ability and family environment on wage
sbles on the rate of return to

levels rather than on the
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education and experience.l Some educational attainment studies have examined
the influence of parents’ education and financial resources on years of
ocling and achievement in er have examined

g an 1lev it in b

school, and a smaller num

parental effects on school quality.2 However, there is little evidence con

. whether parents and the family influence the rate of return to education and

exp;rience in the labor market.> . More generally, little is known about the

determinants of the value of & year of school.% - - . —
Our second reason for being interested in family determinants oI

1

educatrion slopes is as a source of family differences in the demand for

1, For example, all of the studies surveyed in Griliches (1979) assume
that the rate of return to education is the same for all individuals.

2. See Siebert (1985) for a dlscu551on of thls llterature and
detailed teferences. ) .

3, We discuss a parallel study by Altonji (1988) below. Hauser (1973}
finds little evidence that father’s occupation has much effect on the return
to education for men in a cross section analysis that permits the education
slope and intercept to vary with father's occupation. Using the Kalamazoco
twins data, Olneck (Chapter & in Jencks et al., Who Gets Ahead?} finds little
evidence that education slopes differ by IQ or by father’'s education.

& Altonji (1988) and Morgan and Sirageldin (1968) are examples of
studies that examine the relationship between school wvariables and future
earnings and provide references to a small number of other studies. There is
a large literature om race and sex differences in the rates of return to
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recent paper by Card and Krueger (1990) are among a handful of studies that
have loocked at the effedtd of schooling inputs on the returns to education.
Card and Krueger find substantial effects of student/teacher ratio, the
relative salary of teachers, and the length of the school term on estimates of
the rates of return to education. They rely on variation across states and
age cohorts in these input measures and do not control for differences in
parental inputs. To the extent that differences im the average education of
parents ralses the demand for school quality in a state and has a positive
direct effeéct on rates of return to education, their results may overstate

the effects of school inputs on the return to education. On the other hand,
we find little evidence below of a substantial effect of parental education on
the return to educationm.
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education. 1In our data set the correlations of education levels between
matched family mémbers are .46 for fathers and sons, .43 for mothers and sons,
.40 for fathers and daughters, .41 for mothers and daughters, .58 for

brothers, .50 for sisters, and .48 for brothers and sisters. Most studies of ..
. educational attainment take the view that family background affects education
primarily by influehcing the amount of education individuals obtain, holding

the rate of return to education constant. However, education choice models

Wwillis hat family backgro

that raise the rate of return to schooling may induce individuals to . stay in

school longetr. Perhaps the strong parental and sibling correlations in years

of éducation arises in part because there is a correlation across family
members in the economic value of education. -

In this chapter we take advantage of the NLS data on sibling pairs to
estimate a simple'model which measures parental effects on the -education and
experience slopes of children. Consider a standard wage equation in which the.
log wage is specified toc depend upon education, and experience, and a set of
control variables. We allow the education and experience coefficients to
depend upon on other variables, including father's education and mother's
education, and an index of family background variables, school
characteristies, and persomal characteristics that predict yvears of education
completed. We also examine the interaction of the effect of IQ on the
relationship between years of education and the wage. Since education as well

as the Interaction between education and parent’s education are likely to

depend upon unobserved family characteristics that have an independent

PO~ [ P v - ol mmai T J ok m mdmmmam m oo PL S o® o M a . - -m-
L > Llele 15 & SLLOIE POSS1Diilly Thdat omllied ramliily

variables will bias estimates of the return to education. We deal with this
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by using a sibling fixed effect to control for unobserved variables that are
common to siblings. Of course, controlling for the family does not eliminate
idiosyncratic differences among siblings in cognitive ability and motivational
factors which have an independent effect on both wages and educatien. In most
of our specificatioms, we control for a measure of IQ to reduce the
possibility that ability diffeferices between siblings will lead to biases in
the estimated returns.” Our hope is that most of the remaining bias is

cf the main e
by the estimates of the extent to which background wvariables shift the
estimates of education. Below we analyze the potential biases using a simple
m;del of wages and the demand for education.

Our main result is that the effect of the child’'s IQ, father’'s education,
mother’'s education, and index of family background, secondary school
characteristics, and personal characteristics that predict years of schooling
completed have only weak influences on the relationship between education and
wages, and between labor market experience and wages. In a number of cases,
the family background interactions work in the wrong direction or are
statistically Insignificant. In view of the results, it seems unlikely to us
that the effect of family background on the education slope of wages is

responsible for more than a small part of the powerful effect of family
background on years of school completed.

The paper is organized as follows. Section I presents the econometric
framework for the study., Data issues are addressed in section II. Section

I1I presents the emﬁirical resulfs, and in section IV we summarize the

5. The basiec apprbach was implemeﬁfed in Altoﬁji (1988) using a small
sample for the Panel Study of Incomé Dynamics, without a control for IQ. His
results are discussed below.
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findings and offer some suggestions for future research.

I. Econometric Framework

Consider the following log wage equation for a young woman:

(1) Wgpe = ZapeBy + 2By + 2By + T EDy + T EXP . -+ e, + g +ug
In (1) wdht is the log wage, and th and th are characteristics of the mother

is

and father, respectively. The variable ED is education, and EXPdht

dht

labor market experience. The vector Z consists of other observed

dht
characteristics of the woman that affect her wage rates. TFor expository
convenience, we work with a linear specification of the education and
experience profiles. However, in most of our empirical work we include an
interaction term between education and experience, a cubic specification in
education, and a quadratic in experience. Finally, &4 and ey are individual

specific and family specific error components; u is a tramsitory error

dht
component that we assume is uncorrelated with the other right hand side
variables in the equation.

The education and experience slopes L and rdh depend on family
background characteristics that are related to inmate cognitive ability,
quality of early childhcod development, primary and secondary school quality,
the amount of time and energy that children devote to schooling when in

primary and secondary school, and the success of parents as aides in the

formal schooling process and as informal teachers at home. Specifically,
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(2) Tap ™ aleh + aszh + 1 + Vi

rdh-bleh+b2xmh+r+“h

where vy, and By are unobserved household specific error components affecting

rates of return to education and experience. The variables vh and py may be
correlated. . One can easily géneralize (2) to include person specific
variables such as IQ scores, and we do so in the empirical work below.

Using (2) to éubstitute for r and T in (1) leads to

dh dh

3 Ve ™ ZaneBr T Zan®r t ZeBs

1% * 2% Egp

+ sd + Eh'+ thDdh + phEXPdht + udht _ o

+ [T + b,X_ + b, X . ]EXP

+ [r + a 1% 2% oh

dht

Because ED, is likely to be correlated with the error terms € and Vi
least squares estimation of the above equation will lead te biased parameter
estimates. However, by differencing (3) for pairs of siblings one can
eliminate the terms involving £ from the equation. For siblings indexed by d

and d’, the differenced equation is

) Ve - Yarme = [Zane = Zarnel®r ' - o
+ [T + aleh + aZth] [EDdh - EDd,h}
AT D Ry DR (B P - BXP gy, ]

ey - ogq. FVIEDy - EDguy ] + m [EXP g - EXPapl] F Vg Ygepe

The error components Vi and By, are constant within the household and so
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will be uncorrelated with the explanatory variables in the above equation.
However, potential simultaneity problems could arise from the term €4 "
éd’ if these idiosyncratic components capturing differences in productivity,
say, are correlated to'the differences in the education levels chosen by
siblings d and 4. In a number of the specifications below, we try to
mitigate this problem by adding a measure of IQ to (3), which‘imélies that the
difference betweeﬁ the IQ scores of d and d’ will appear in (4). However, IQ
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use a simplified model of wapges and the demand for education to examine
whether our estimates of the effects of parental education on returns to
education will be subject to bias.

Suppose that a, in equation (2) is equal to zero, that thrg;is no

experience slope, and theat Z is a constant for all siblings. Also,

dht

without much loss of generality, suppose we ignore the transitory wage

components. Then (4) reduces to

(5) Wan -~ Vap = [r + aleh] [EDdh - EDd'h]
toey - gyt vh{EDdh - EDd'h]
Llet the young woman's demand for education be

(6) ED -=C, +C, X_ +C €4 + Carvh + Wy

where Cl is a constant, C2 > 0, C3,> 0, an'd"C4 > 0. One can easily derive (6)
from a m

iodel in which individuals seek to maximize the present discounted

value of lifetime income, and where the education slope in the wage equation
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is related to X Vi and w and the interest rate used to discount

fh' a d’

future income depends upon one or more of these variables and on the number of

years of education chosen.
Finally, assume that th takes on only two values, 0 and 1. Suppose one

estimates (5) separately for families with th-O and th-l. The probability

Limit of the estimator of r for the X_ =0 sample will be

fh

The probability limit of the estimator of r + ay for the th-lrsample is

en L)

(B I + a] + ---essmssemmsrm e mm e —meo- oo oo ssme- .—
V&r(C3 [cd -

 Cov([EDg, --ED,, 1. g4 - €4, + Vv, [ED | X

The difference between (8) and (7) is the probability limit of the OLS

estimator of a, that one would obtain if one used the pooled sample of

1
families to estimate (5).

It follows that if the conditional variances and covariances in the above
expressions are independent of th, then the difference in the coefficients
from the two separate regressions is a consistent estimator of,a.1 even though
(7) is an inconsistent estimator of r and (8) is an inconsistent estimator of
r+a. The argument can easily be generalized to the case in which th takes

on a variety of wvalues.

In practice, our specifications include nonlinear education terms and
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other explanatory variables. S$ome speciflcations include more than one
interaction term with education, and all of our models include a measure of
experience, which was omitted from the above discussion entirely. But the
above analysis provides some basis.for believing that the bias in the estimate
of al'(the.influence of the father’s characteristics on the daughter’s return

to education) will be small even if the bias in the estimate of r is large.

A Fixed Effect Appfoach

In practice, it is not efficient to work with the differenced equation
(4). Our panel data set provides more than one observation on {3) for most
individuals in the sample. Furthermore, for some households more than one
sibling is in the sample, and for others only one child is in the sample. 1In
these circumstances a more efficient estimation éﬁproacﬁiis to work with (3)
and include a separate Intercept for each family {a fixed effect) to
eliminate £y This permits us to use the time variation in experience for
each individual to identify experience effects and the effects of parental
characteristics on the experience slope even in the case of individuals who do
not have a sibling in the sample. It is also a convenient way to use all of

the data on households with more than two children. Applying OLS to (3) with

a separate constant for each household is equivalent ‘to estimating

) Wape = ¥y = Cgpe - BB+
+ [t + aIth +732th](EDdh - EDh) + vh(EDdh - EDh)
+ [T + blx + b X ](EXPdht - EXPh) + ph(EXPdht - EXPh)

fh 2 mh

+ Ed - Ed + udht - uh . S o I
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where Zy are the averages of the characteristics of all the daughters in
household h, EDh is the average education level and_EXPh the average labor
market experience of the daughters in household h, eq 1s the average daughter
component, and w, is the averag; idiosyncratic gomponent of their wages.

When data for only one daughter from household h is available, the terms
involving (EDdh —.EDh) drop out qf {9), but the experlence terms, including
the interaction, remain.

We use the same framework to study young men and brothers. When we pool
data for young men and young women we permit all of the coefficients invol;gﬁg
experience and education, except the interactions between th and th to vary
with gender. We also allow for separate intercepts for males and females.

In pooled case we are implicitly assuming that unobserved common family
characteristics have the same effect on both young men and young women. If
the effects enter differently for males and females, then they will not be
eliminated when we add a separate intercept for females to (9).6 Consequently,
we are not sure how much emphasis to place on the fixed effects results based

on the pooled sample.

3. Data
The data are based on the Young Men and Young Women cohorts of the NLS.
The sample selection criteria and most of the wvariables are discussed in
Chapter 1. The dependent variable in all regressions is the leog of the young

man's or woman's reported wage for a given year. Note that an individual may

§. In Chapter 2 we find that there do exist gender differences in the
effééts of parental wage factors and of "sibling" wage factors on the wage
rates of young men and young women. ' ' '
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contribute more than one observation to his or her sample.7 The measures of
parental education (DADED and MOMED) are based on young men and young women's
survey reports, since the use of information provided by the parents
themselves would limit the sample to only thosg young men and yéung women
whose parents are found in the mature women and older men’s cohorts. Missing
data on 1Q scores and on mother’s and father'’s education poses a problem for
the study. When IQ is missing, (31 percent of the sample for young men and
30.5 percent for voung women) we code all variables that depend on IQ as zero.
All of our equations that involve IQ alse include a dummy variable that is one
if data on the 1IQ scoré are missing and is zero otherwise. Missing data for
DADED (25.1 percent for young men, and 26.9 for women) and MOMED (13.3 percent
for young men, and 10.9 for women) are handled in the same way. Since missing
data on DADED are likely to be related to whether the individual’'s father was

present in the household while he or she was growing up, we feel that it is

8

inappropriate to simply eliminate cases with missing data from the analysis.

In addition to IQ, DADED, and MOMED, we constructed a predicted
educational attainment variable called EDINDEX. EDINDEX is a measure of the
deviation of a child’s "expected" highest grade completed from his or her
group’s mean expected highest grade completed. It was_constructed as the
predicted value from a regression of the child’s highest grade completed on a
set of parental and school quality wvariables that predict education, and

perhaps influence the child’'s potential wages. Specifically, the parental

7. In fact, the average number of observations per young man is 4.66;
3.66 for young women. See this chapter’s Appendix for summary statistics and .
more detailed descriptions of the young men’'s and women's data sets.

8. As we note below, most of our results are robust to restricting the
sample to individuals with nonmissing data on IQ, DADED, MOMED, and EDINDEX.
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variables are race, parents' educational goal for child at age 14, parental
encouragement to continue education past high school, and indicators for
whether the natural father was present and for whether the natural mother was
present in the household when child was 14 years cld, for whether the mother
worked when child was 14 years old (young men were not asked this question),
and for whether thgre were two parents (including step- parents) in the
household when the child was 14 years old. Thg school. quality measures are a
normalized school quality index, student-teacher ratio, counsellor-student
ratio, mean teacher’s salary, expenditure/pupil, average hours of
homework/pupil, and indicators for private school, child’s subjects most liked
and disliked, and curriculum type (éollege preparatory, commercial, or
vocational). We re-code variables that are missing for a particular
individual to zero and include missing variable indicators in the equation.
The regression equation used to compute EDINDEX was estimated separately for
young men and for young women. For each group EDINDEX is normalized to have a
mean of zero. . Ce -

The hypothesis underlying our use of EDINDEX is that variables that
influence how much education individuals obtain alsoc influence the. response of
wages to a year of schoeling. There are too many variables that could be
related to the quality of schooling to investigate each separately.

We work with cubic specifications for education and IQ and a quadratic
for_ experience. We parameterize the models so that the coefficient on the
linear education term is the marginal rate of return to education for an
individual with 12 years of education. When interactions between education
and any or all of IQ, DADED, MOMED, and EDINDEX are included, the equations

are parameterized so that the coefficient on education is the marginal rate of
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return to education for an individual with 12 years of education, an IQ of
100, the sample mean of EDINDEX (which is zero), and a mother and father who
each have 12 years of education.9

Although not shown in the tables, all equations without family fixed
effects include dummy variables for the year for which the wage is reported,
child’s race,'residence in an SMSA, residence in the South, two parents in the

household when the child was age 14, in addition to number of siblings,

experience (more precisely, potential experience, calculated as number of

yvears since last enrolled in school)10 and experience sqﬁared, and the child’'s .

education interacted with his or her experience.ll In the models with family

9. a11 specifications that include interactions betﬁegn educatién and
any or all of IG, DADED, MOMED, or EDINDEX also include interactions between
education and the corresponding missing dummy variable(s). ;

10 in creating the experience variable we set experlence to (age --14)
for those who never enrolled in school or had zero years of schooling. We set
it to age minus the school leaving age for other cases. Unfortunately, we did
not notice until after the paper was essentially completed that the school
leaving age is inconsistent with the data on age and/or the years of schooling
in a few cases. As a result, (age - experience) is less than 14 yvears for 1.0
percent of the young men’s observations and 2.6 percent of the young women's
observations. This explains the fact that the difference in Table Al between
the maximum of age and the maximum of experience is 11 years for men and 8
vears for women.,

When we eliminate these observations and re-estimate the young men’s
wage equation with fixed effects (Table 5, column 1), the effect of the first
year of expérience for an individual with 12 vears of education falls from
2.65 to 2.59. The effect of education for an individual with 12 years falls
from 3.27 to 3.08. For young women the effect of the first year of }
experience falls from .634 to .544 and effect of education falls from 7.48 to
7.19 (Table 7, ¢olumn 1). We re-estimated all of the models reported in the
tables and found that in all cases the interactions of father's education,
mother’s education, EDINDEX, and IQ with education and with experience are not
dramatically different from those reported in the tables.

11, In the models w with family fixad effects, Yace and number of 51b11ngs
are excluded from the control wvariables since they should be constant within
the famlly, and therefore their effects are captured by the family fixed
effect.’ For consistency when we work with the young men's data set, we
replace each young man’s reports of DADED and MOMED in the interaction terms
with the average of the reports of all the brothers in the family. Similar
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fixed effects, those individuals who do not have siblings in the sample help

to identify the effects of experience, the year, and the residence variables.

ITI. Estimation Results
In section I1I.1 we discuss the effects of father’'s education and
mother’s education on the education slope. In sections ITI.2 and III.3 we
consider the effects on the education slope of IQ and of the index of
determinants of education. In section III.4 we discuss the effects of the

teraction terms on the experience siopes of young men and young

various in

womer:.

III.1 The Effects of Father's and Mother’s Education on the Education Slope
Table 1 presents a set of wage equations for young men with a fixed
effect included for each family. All coefficients and standard errors have
been multiplied by 100 to make the tables easier to read.1? To provide a
basis for assessing whether family background has an important influence on
education slopes, we first discuss the size of the effect of education on

wages for a typical individual with 12 years of education. A base line

recodings are done for the young women'’s data set, and the pooled data set
when family fixed effects were added. Nearly 96 % of young men who have
brothers supply a DADED report that differs by no more than one half year from
the average report over all the brothers in the family. For mother’s
education, the figure is 94%. For young women, the corresponding percentages
are 93, and 93. "Finally, for the pooled sample of young men and young women,
83% of individuals have 2 DADED report within one half year of. the average
over all his or her siblings’ reports, 85 % for MOMED.

12 standard errors have not been corrected to account for the serial
correlation across time for a given individual. The standard errors for the
equations without fixed effects also ignore correlation among the errors terms
of members of the same family, R ’ T ; ' B
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equation with all background interaction effects excluded is reported in
column 1 of the table. . The coefficient on education is to be interpreted as
the marginal effect of education when education equals 12 years. The
estimated coefficient is 3.41 with a standard error of —801.13 When we add a
cubic specification for IQ, the education coefficient falls to 3.27 (column
2). T

In coluimn &4 we add the interaction between father’s education and the
son's education. The coefficient is .039, which has the expected sign, but is
small in magnitude relative to the main effect of an additional year of
education, and is not significantly different from zero. The interaction
between mother’s education and the son’s education in column 5 has a
coefficient (standard error) of .286 (.199). This result is coﬁsistent with a
modest effect of mother’s education on the return to education, but the
evidence is weak. However, when we restrict the sample to individuals with
nonmissing data on all of DADED, MOMED, IQ, and EDINDEX, the coefficient on
the mother’s education interaction rises to .730 and is significant. When we
allow for both parents’ interactions (in column 6 oFf Table 1) the coefficient
on the mother’s education interaction increases and the father’s becomes
negative. Both coefficients are imprecisely estimated, though.

In an effort to get more precise estimates at the cost of possible bias
from the omitted family variables that are correlated with the young man’s

education and his parents’ education, we report estimates without family fixed

13 When fixed effects are included,-we estimate the difference in log

wages (times 100) “dssociated with increasing education from 10 years to 12,

14, and 16 to be 6.33, 14.10, and 23.25 (respectively). -For young women the
corresponding estimates are 15.47, 30.18, and 41.87. When fixed effects are
excluded, the estimates are 8.82, 18.06, and 27.14 Tor young men and 11.74,
24.87, and 38.90 for young women. N S - '
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;
effects in Table 2. The estimate of the rate of return when only parents’
education is controlled for (column 1) is 4.39, which is in the low range of
estimates from other studies that do not contain detailed contrels for family
variables. (Recall that when family fixed effects were controlled for, the
education coefficient was 3.41).’ The interaction between father’s education
and the son’s education has a coefficient of .074 with a standard error .034.
The interaction between mother’s education and son’s educatién has a
coefficient of .080 with a standard error of .036. When we includ
parents’ interactions, both coefficients fall somewhat.

Taken together, "the results with and without family effects imply that
parental education has a small positive effect on the relationship between
education and wages for young men. A point estimate of .1 implies that &

additional years of parent education raises the child’s rate of return by .4,

which is modest relative to an overall return to education of 4 or 5 percent.

Results for Women
Tables 3 and 4 report wage equations for young women that are comparable

to Tables 1 and 2 for young men. Table 3 includes fixed effects for each

family, while Table 4 does not. The base line specifications in column 1 of
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higher for young women than for young men, and actually increases from 6.26 to
7.78 when we control for family effects (recall that for young men, the
education coefficients are generally lower when we include family fixed
effects). Altonji (1988) reports a similar pattern using matched data on
sisters from the Panel Study of Income Dynamics. The education slopes with

and without fixed effects seem to indicate that unobserved family variables
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that raise wages for young women are associated with fower years of education,
while the opposite is true for young men. The asymmetry is surprising and
deserves careful investigation in future &ork. Associated with it is a
peculiar pattern in which the effect of IQ (level) actudally changes from
positive to negative when we control for family effects (compare céolumns 2
through 7 of. Tables 3 and 4). When fixed effects are excluded, the . _

coefficlent on IQ is similar for young men and young women, around 0.30.1a_

14 For young men, the main effeet of IQ has a positive and
statistically significant effect on the log wage in nearly all specifications.
When family fixed effects are “included, the coefficients on the linear,
quadratic, and cuble terms imply that the wages of individual in the 75th
percentile of IQ scores are 5.6 % higher than individuals in the 25th
percentile. When family fixed effects are excluded, the corresponding
differential is 5.5 %. For young women we obtain a differential of 5.2 % when
family fixed effects are excluded. However, when we add famlly fixed effects
we obtain a pegative IQ differential equal to 5.9 s.

We do no have a full explanation for this puzzling result, although it
appears to be due in part to an anomaly in the sample of young women who have
sisters. We re-estimated our equations without fixed effects on the sample of
young women who have sisters in the sample, since this is the sample that
identifies the effect of I{ once family fixed effects are added to the
equation. In the basic specification in column 2, the effect of IQ is .15
(not significarntly different from zero), which is well below value of .30 for
the full sample. (In models with family fixed effects, the coefficient
estimates are about equal in the two samples.)

We also reestimated the model on a sample that excludes those young women
for whom IQ is missing and obtained a negative but statistically insignificant
coefficient when fixed effects are included. Years of schooling, wage rates,
and EDINDEX are systematically lower for young women for whom IQ is missing.
However, the same pattern holds for young men as well. (Since the IQ score
was provided by the respondent’s high school, it is not surprising that it is
more likely to be missing for those who have fewer years of education.) The
correlation between IQ and highest grade completed, the time average of the
log wage rate, the time average of log hours worked per week (for those who
worked positive hours), and EDINDEX are .50, .27, .05, and .48 respectlvely in
the case of young men and .44, .31, -.04, and .46 in the case of young women.
Thus, the gender differences in the raw correlations are small.,

We also investigated the possibility that part of the return to IQ for
young women comes through an effect on the earnings of potential spouses.
When we substituted family income for the log wage rate as the dependent
variable in the model, we obtained positive IQ coefficients (multiplied by
100) between .0l and .31 when fixed effects are included and a positive
coefficient of about .400 without fixed effects.
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The coefficient on the interaction of daughter’s and father’s education
(in column 4 of Table 3) implies that a year of father's education past high
school increases the daughter's education slope by .116 with a standard error
of .187. The corresponding interaction term with mother’s education has a
coefficient of .547 with a standard error of ,212.13 These results Imply a
substantially more powerful &ffect.of parental education (especially the
mother’s} on the éducation slope for jﬁung women than for young men. (Recall,
for young m;n the corresponding estimates were .039 and .286.) 1In column 6 we
again see the mother's education effect becomes stronger and the father's
weaker when they enter together in the equation with family fixed effects.

However, both of the parents’ education interaction terms become small
and negative when family fixed effects are dropped from the analysis; see
columns 4 and 5 in Table 4. Although we prefer the estimates with fixed
effects included, the imprecision of the estimates in that case preclude us
from drawing strong conclusions about the effects of parental education on the
education slopes for women. It is alse worth noting that Altonji (1988)
obtains quantitatively important effects of parental education on the
education slopes for young men, but does not find much of an effect for young
women. In view of these mixed results, we conclude is that we do not have
much evidence that parental education has a strong effect on the return to

education for either young men or young women.

I1I1.2 The Effects of IQ on the Educatiocn Slope

A number of the specifications include an interaction of the child’s

15 This estimate rises to .820 when the sample is restricted to
individuals with nonmissing data on IQ; DADED, MOMED, and EDINDEX.
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education with his or her IQ. We are surprised to find that the interaction
term 1s typlcally negative (and insignificant) with a coefficient of -.015 to
.010 for young men. For young women, the IQ interaction coefficient is
between .000 and -.057 (and insignificant) when fixed effects are included.
When we add fixed effecdts, the coefficient is -,085 and is highly
significant. Thus, we have little evidence that those wigh-higher IQ's

benefit more (in percentage terms) from additional years of schooling. ' -

III1.3 The Effects of EDINDEX on the Education Slope - -

Column 7 of Table 1 adds the interaction of education and EDINDEX and
the level of EDINDEX to the éqdétion containing cubid'épecif;cations of
education and 1IQ, a family fixed effect, and the other standard contxols for h

young men. .The main effect of EDINDEX is large and positive. (2.81) with a

standard error of .734, but the interaction term is negative and

coefficient on the education-EDINDEX interaction is ,083, but it is not
significantly different from zero.  (Without fiexed effects, the coefficient
on EDINDEX falls from 2.81 to 1.23 with a standard>error of .239).17

For young women, we obtain EDINDEX interaction coefficient estimates

(standard errors) of .086 (.103) when family effects are excluded (Table 4,

16, Omitting the education-EDINDEX interaptiqﬁ did hpﬁ have much effect
on the coefficients on EDINDEX reported in column 7 of the various tables.

17, Measurement error in reported education might be partially
responsible for the positive coefficient on EDINDEX. The decline in the
EDINDEX coefficient would be expected if the proportion of the variance in
EDINDEX that is across families exceeds the corresponding proportion for
education. It might be possible to improve upon our estimates by using the
education reports provided by relatives (e.g., parents, brothers or sisters)
as instruments for the education reports provided by the respondents.
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column 7) and .310 (.310) when family effects are included (Table 3, column
7). The latter indicates that a 3 year difference in predicted education is
associated with a difference of almost 1 percentage point in the young woman’s
rate of return to education. However, the coefficient has a standard error of
.310, and is therefore not precisély estimated. -

In colump 8 of Tables 1 and 2 we gimﬁltaneously incliide the interactions

of education with IQ, DADED, MOMED, and EDINDEX in the wage equations for

IQ, and EDINDEX interactions . are all insignificant.” When fixed effects are
excluded (Table 2) the EDINDEX interaction coefficient increases to .240 with
a standard error of .087, while the parents’ te;ms and the IQ interactioﬁ
remain insignificant. ~ The same geﬁeral pattern of coefficient changes is
observed in the young women'’'s models in Tables 3 and 4.

In summary, we do not have strong evidence that ;ariables that"are
related to the number of years of education completed have much of an effect
on the education slope of wages, although the education-EDINDEX interactions
are typically positive and significant in the models that exclude fixed
effects and include 4l1 of the interaction terms. The level of EDINDEX was
found to have a strong positive effect on wages, particularly in the models
including fixed effects.

It is alsc interesting to note that adding EDINDEX reduces the main
effect of education. For example, for young men when fixed effects are
excluded the education coefficient falls from -3.78 to 3.27 when EDINDEX is
added as a control variable (Table 2, columns 2 and 7). The drop is even
dramatic in the models with family fixed effects: from 3.27 to 2.16 (see

Table 1). Evidently, variables that are positively related to educational
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attainment, and are captured by EDINDEX, have a positive direct effect om
wages. This is consistent with evidence that the education slope is biased
upward by omitted variables that are correlated with education. 18 However, an
alternative explanation is that measurement error in education, which would
tend to lower its coefficient, has.more of an influence on the education slope
once EDINDEX is controlled for. {Sce féotﬁoté-17 for a furfhef-diséussion.)
I1IT.4 The Effe;ts of IQ and Parental Education on Experience Slopes

Table 5 reports estimates of the interactions between experience and
education, IQ, father's education, and mother'’s education for young men with

family fixed effects included in the equations.19 In cﬁlumn'l, the effect of

18, Screening models emphasize that education has wvalue in the market

hamnattea 34 rawvanle $mfFarmardam alartE wravlrasr minl e Fhats To0 A4 E8FT Al Fowe
UoLAUDST LL LoVodld allvrniiliaciUll doUULr wUulniCl Judioilly Jdae 10 Ullilildac 10K

employers to observe directly. Consequently, to the extent that the variables
that are included in EDINDEX are hard for employers to observe directly and
are indicators of productivity, the decline in the education coefficient is
consistent with signalling models that imply that the return to education is
in part a return to worker characteristics that are correlated with-- but are .
not changed by-- secondary and higher education.
However, to the extent that the variables comprising 'EDINDEX are ea51ly

observable, screening models would seem to.predict no decrease in the
. coefficient on education when EDINDEX is added as a regressor. It may be

possible to base a test of the screening model on the relative effects on
wages of the component of education that can be predicted from information
that employers ocbserve and of the component of education that is
unpredictable. _Clearly, the problem in implementing such a test is
uncertainty about what information employers actually can observe,

19, 1n all equations that we report, we include an interaction between
educatlion and experience. (The size of the coefficients and associated
standard errors of the other interaction terms are only slightly sensitive to
the omission or addition of the education-experience interaction term.) The
coefficient on this variable is positive, large, and significant for young
men-- around .120 with a standard deviation of .030-- indicating that 4 more
years of education raises the linear term in the experience slope by .36 to

.51, which is large given that the linear term in the experience slope for an
individual U‘l fh 19 VFl:lT‘C: n'F' aduration ‘!: '{_97 when familw 'F'|van saFfarte ara

DALV 1 ULLA 1 =1 (=SS LR TS RIS 43 -~ FAATAL LSl Ly Laatie ol ns Qo

included. However, we do not find these effects for young women: though the

estimated coefficients are all negative, none are significant (see Tables 7~
and 8).
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one additional year of experience for an individual with no previous
experience, 12 years of education, a father and mother each with 12 years of
education, and an IQ of 100 is 2.61. The interaction between IQ and
experience in column 2 has a coefficient (standard error) of .017 (.005),
implying that a 20 point increase in IQ raiseg the experience slope by .34.20
Father's education has a small negative and statistically insignificant
interaction with exﬁerience and is not veri sensitive to whether one controls
for the interactions between experience and mother’s education and between
experience and IQ (see columns 3, 5 and 6). The mother's interaction term is
also small, negative, and insignificant in the models with family fixed
effects (d€e columns 4, 5 and 6).
When we do not control for family fixed effects (Table &) the IQ
interaction coefficlent rises to .029 with a standard error of .005, and the
father’'s education interaction term rises to .028 with a standard error of
.019. "However, the coefficient on the interaction between experience and
mother’s education remains negative and insignificant. S -—
Tables 7 and 8 report a parallel set of results for young women. The
coefficients on the IQ-experience interaction are small in magnitude and
statistically insignificant whether or not family fixed effects are included.
Similarly, the father’s and mother’s education interaction terms are
statistically insignificant and small.in magritude.
In summary, we do not find a strong positive effect of parental educatien
on the experience slopes. In most cases, the point estimates are small, and

in some cases, negative. Evidently, the relationship between parental

20, 1In our sample of young men the 25th and 7$th ?ercentiles of the I1IQ
measure are 92 and 112 while. the mean is 101.6 and the standard deviation is
15.9. For young women, the corresponding figures are 93, 112, 102.2 and 15.2.
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education and general human capital obtained prior to entering the labor
market is mot strong enough, given the strength of the link between general
human capital and investment in on-the-job training, to influence the
experience slope. It is interesting to nmote that IQ has only a small effect
on the experience slope. Also, while the expe?ience slope is steeper for more
highly educated men, it is (if anything) slightly flatter for more h;ghly
educated women.2l Consequently, the weak relationship between pdrental
education and experience slopes is consistent with the lack of a strong,
consistent relationship between the child’s own education and ability and his

or her experience slope. : -

IV. Discussion and Conclusion
It should be kept in mind that these results do not rule out the
possibilility that family characteristics, school characteristics, and
individual characteristics that affect expected schooling alter the ex ante

return to education. When the effect of education on wages is nonlinear, the

21. When we pool the young men’s and youﬁg women é-samﬁles and add

lower for females than males. It should be kept in mind that our experience
measure is a measure of potential experience subsequent to completion of”
schooling, which may partially explain the smaller coefficient for females.

We also find that coefficients on the interaction between education and
experience is typically .085, suggesting a substantial effect of education on
the experience slope. This qualitative result and the empirical magnitude is
consistent with most of the evidence of which we are aware.

The IQ-experience interaction has a coefficient of .013 (with a standard
error of .004) when we use the pooled sample and include family effects,
indicating that a 10 point increase in IQ will raise the experience slope by
between .05 and .08. The estimate is .021 with a standard error of .004 vhen
family effects are excluded. : .

Finally, the coefficients on the experience- father s educatlon and
experience-mother’s education interactions, which are a main focus of our
analysis, are small in magnitude and never statlstlcally 51gn1f1cant when we
pool the young men’s and young women's data. - -
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exX ante return must take account of the fact that educational outcomes are
uncertain, Variables that affect years of schooling may ralse the ex ante
return even if they have no effect or & small negative effect on the response
of wages to a given num;er of years of schooling. To see this, note that if
most of the return to college is assoclated with graduation, then variables
that lower the value of a college degree but increase the probability of
graduation conditiomnal on starting college may raise the ex _ante rate of
return to starting college.22

A simple way to investigate these issues is to estimate wage equations
which de not include education squared and cubed as regressors. In this case,
the interaction terms should "get credit" for differences in the average
return to education associated with different education levels. Tables 9 and
10 report the results of wage regressions which included linear specificatioms
of education. The results are basically similar to the estimates discussed
above.23 - : ' - - — -

In this paper we have explored the possibility that education and
experience slopes of wage equations are influenced by IQ, parental education,
and an index of family background variables, school characteristics, and

personal characteristics that predict years of education completed. Our main

result is that the effect of the child’s IQ, father’'s education, mother'’s

22 gee Weisbrod (1962) for the initial discussion of this distinction and
Altonji (1989) for an empirical analysis of ex ante rates of return using data
from the High School Class of 1972. He finds that favorable family background
and individual characteristics raise the ex_gante rate of return to starting
college even though his methodology assumes that wage response to education is
the same for all individuals,

23 These results are only suggestive, since variables that have only
small effects on average returns may have large effects on marginal returms.
To address these issues, it would be necessary to adopt the methodology of
Altonji (1989), which is beyond the scope of this paper.
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education, and index of family background, secondary school characteristics,
and personal characteristics that predict years of schooling completéd have
only weak influences on the relationship between education and wages, and
between labor market experience and wages. In a number of cases, the family
background interactions work in the wrong direction or are statistically
insignificant: In view of the results, it seems unlikelj“to us that the
effect of family background on the education slope of wages is Tesponsible for
more than a small part of the powerful affect of family background on years of
school completed.

A substantial research agenda remains. First, we wish to emphasize that
in a number of cases, particularly when family fixed effects are included, our
estimates are imprecise. Furthermore, the findings for young men are at
varlance with results in Altonji (1988) using a sample of young men from the
PSID. We plan to replicate our analysis using the most recent data from the
PSID, which contains large samples of siblings. The recent results of Card
and Krueger suggest that educational inputs can have large effects on
education slopes. On the other hand, the literature of schooling achievement
suggests that family background and peer characteristics are the most
important variables in measured educational achievement. There is strong
evidence that parental characteristics in particular have a strong
relationship to the level of earnings and to the number of years of schooling.
It remains to be the seen whether they have a substantial effect on education

and experience slopes in wage equations.

167



Table 1

The Effects of IQ and Parental Education
on Wage Levels and Education Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Men

Equations with Family Fixed Effects?!
Explanatory (Coefficients and Standard Errors Have Been Multiplied by 100)
Variasbles

(L (2) (35 (4) (5). . (& A7) (8)

Education?® (based : ' .
on a cubic 3.41 3.27 2.27 ~ 2.69 . &4.863 3.86 2.16 1.84
specification) (.801) (.834) (.9%0) (1.08) (1.03) (1L.12) (.889) (1.26)

Education x 117 .117 L117 .118 119 .120 117 L121
Experience (.028) (.028) (.028) (.028) (.028) (.028) (.028) (.028)
Education -- -- - ..000 -- cee oo s .010
x IQ . ~(.040) ' . (.040)
Education - -- -— - .039 . -- -.180 -- - -.216-
x DADED? ) - (.164) (.187) ’ (.189)
Education - -- -- cm= - ,286 .438 -- . . 406
X MOMED? ) (.199) (.229) (.232)
Education -- -- R -- -- -- -.367 -.355
x EDINDEX : (.238) (.265)
I0° (based on S ) S , B i
a cubic -- - .269 315 .277 .216 .226 .255 .226
specification) ” (.115) (.132) (.115) (.116) (.1llse) (.11&) (.133)
.e —2.81 2.75
EDINDEX* (.734) (:754)
NOTES: -l - - = - = s . - _ - =
1.. In addition to the variables reported, all regressions contain the following control variables:
year dummies, sxperience (dafined =z the number of ysars since last enrelled in schoel), experisnce
sgquared, and indicators for residence in an SMSA and in the South, two parents in the household when the
h

2, Education i= defined as highest grade completed minus 12, so its coefficient is read as the
additional wage accruing toc a year of education past high school. DADED iz the average report over all
brothers in the family, rather than the individual young man‘s report, of father’s sducation minus 12;
mother’s education (MOMED) is constructed similarly.

3. 1IQ i3 defined as the individual’s reported IQ score minus 100. . RUSSE - == -

4. EDINDEX is an index of parental influence and school gquality factors which predict number of yearcs
of education,

3. The typical regrassion had N= 19298, Rz- .74, and RMSE= ,L263,
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Table 2

The Effects of IQ and Parental Education
on Wage Levels and Education Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Men

Equations without Family Fixed Effects?!
Explanatory (Coefficients and Standard Errors Have Been Multiplied by 100)
Variables - - ; .

¢S (2) (3) (%) ) (& (. (8

Education® (based . . : - , . e e -
on a cubic ~4.39 3.78 2.95 . 3.9  3.98  4.02  3.27  2.68
specification) (.409) (.415)Y (.458) (.450) (.435) (.434) (.439) (.496)

Education X 173 172 174 .173 173 174 C.168 171
Experience - — (.032) (.032) (.032) (.032) (.032) (.032) (.032) (.032)
Education e o -.007 - e e -.015
x IQ , S L (.013) o (.013)
Education -- -- —— - 074 .- 050 T .054
x DADED ( 7034) ¢.037) (.037)
Education .- .- . -- 080 .064 - .084
x MOMED , —e (.036) (.040) —(.040)
Education - - e em i e o083 7 .240
x EDINDEX (.079) (.087)
IG® (based on - , , N , o
a cubic e 274 .33 275 .272° " T273 C248 319
specification) (.038) (.044) (.039) (.039) (.039) (.039) (.044)
DADED? -.256 -.285 -.267 -.335 -.312 -.319 -.346 ~-.372
(.108) (.108) (.108) (.123) (.109) (.124) (.109) (.124)
MOMED® - .607 .553 537 .535 492 o477 513 421
(.118) (.118) (.118) (.118) (.124) (.126) (.118) (.126)
-- e X .986

EDINDEXA - (.239) (.244)

NOTES: - . : e el

1. _In addition to the variables reported, all regressions contain the following control wvariables:

year dummies, experience (defined as the number of years since last enrclled in scheol), experiencae
squared, number of siblings, and indicators for race, residence in an SMSA and in the South, two parsents
in the household when the child was 14 years old, and indicators representing missing variable reports.
2. Education is defined as highest grade completed minus 12, so its coeffigient is read as the
additional wage accruing to a year of education past high schoel. A similar interpretation holds for
father's educatiocon (DADED) and mother's education {MOMED) coefficients.

3. IQ is defined as the individual’'s fapo:ﬁad IQ score minus 100.

5. The typical regression had N= 15298, R%= .23, and RMSE= 385, L2
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Table 3

The Effects of IQ and Parental Education
on Wage Levels and Education Slopes

Dependent Variable: ZLog Real Hourly Wage (1967 Dollars)

Young, Women

Equations with Family Fixed Effects?

Explanatory (Coefficients and Standard Errors Have Been Multiplied by 100)
Variables — . ~
(1) 2y 3 (4) (5 (6 7 (8)
Education?® (based
on a cubic 7.78 7.48 6.58 7.00 9.44 8.57 " 6.78 6.53
specification) (.962) (.974) (1.13) (1.13) (1.15) (1.22) (1.01) (1.37)
Education X -.049 -.,047 -.045 -.046 -.047 -. 046 -.0487 - . 044
Experience (.043) (.043) (.043) (.043) (.043) (.043) (.043) (.043)
Education -- -- -=-2000 - -- -- -— -- ~-.057
x IQ (.046) (.050)
Education -- - e = .116 -- -+ 099 - =-=.115
x DADED? (.187) (.200) (.205)
Education -- -- -- -- . 547 .633 - 711 .
X MOMED? (.212) (.226) (.234)
Education -- - -- -- - - .310 480
x EDINDEX (.310) (.344)
1Q° (based on ) _
a cubic -- -.284 -.276 -.298 -.331 -:336 -.316 -.288
specification) (.132) (.146) (.133) °(.133)  (.133) (.132) (.1l46)
-- -- - -- - s — = 2771 2.97
EDINDEX* (.820) (.832)
NOTES: - . - . S - . -

1. 1In addition to the variables reported, all regressions contain the following contrael variables:

vear dummies, experience (defined as the number of years since last enrolled in school), experience
squared, and indicators £or residence in an SMSA and in the South, two parents in the household when the
child was 14 years old, and indicators representing missing variable reports,

2. Education is defined as highest grade completed minus 12, so its coefficient iz read as the
additional wage accruing to a year of education past high school. DADED is the average report over all
sisters in the family, rather than the individual young woman's repozt, of father's education minus 12;
mother's education (MOMED) is constructed similazly.

3. IQ is defined as the individual’s reportad IQ score minus 100.

4. EDINDEX iz an index of parental influence and school guality factors which predict numbex of years
of education. .

5. The typical regression had N= 14320, R2~ .72, and RMSE= ,263,
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Table 4

The Effects of IQ and Parental Education
on Wage Levels and Education Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Women

Equations without Family Fixed Effects?
Explanatory (Goefficients and Standard Errors Have Been Multlplled by 100)
Variables

1y = (2} (3> . (& (3) (6) (7) (8)

Education? (based ' ' . ' - S -
on. a cubic 6.26 5.78 7 5.04  5.15 5.37 5.04 5.14 , 3.73
gpecification) (.502) (.503) (.351) (.537) (.523) (.341) (.520) (.594)

.023 -.021 .-.021 -.030 -.025

Education X -.002 -.022 -.015 -
Experience (.043) (.042) (.042) (.042) (.042) (.042) (.042) (.042)
Education -- -- -.085 -- s e e ) --. . =089 .
x IQ : : (.015) (.01&)
Education -- -- - --,119 -- - -, 107 --  =.,072
x DADED (.042) (.047) o (.04T
Education : -- -- - -- -+ =081 -.027 -- -.023
X MOMED (.044)  (.049) _ _ £.050)
Education - ae T e ST ae oo 77086 0 .379
x EDINDEX : (.103) (.11i1)
1Q® (based on , -
a cubic - -- . L2986 ..-398 . ..30Z2 .. .300 ".303 ';259 ) '.3§8
SPECIfICatlon) (.042) (.045) (.042) (.042) (.042) (.043) (.043)
DADED? .007 -.139 -.137 .049 -.100 ~ .028 -.212 -.104
(.122)  (.122)  (.122) (.134) (.123) (.135) (.122) (.135)
MOMED? © U307 .260 .290  .258 344 316 7 1187 T 259
(.137)  (.136) (.136) (.137) (.139) (.141) (.137) (.14l
-- C e C - S e e 21 G4 - 1.54
EDINDEX* ) : - - (.283) (.283)

NOTES: -

1. 1In addition to the variables reported, all regressions contain the following control variables:

year dummies, experience {(defined as the number of Years since last enrolled in school), experience
squared, number of siblings, and indicators for race, residence in an SMSA and in the South, two parents
in the household when the child was 14 vears old, and indicators representing missing variable reports,

2. Education is defined as highest grade completed minus 12, so its coefficient is read as the
additional wage accruing to a year of education past high school. A similar interpretation holds for
father's education (DADED) and mother's education (MOMED) coefficients.

3. IQ is defined as the individual's reperted IQ score minus 100. -

4, EDINDEX is an index of parental influence and school quality factors which predict number of years
of education.

5. The typical regiession had N= 14320, RZ= .24, and RMSE= .376.

an
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Table 5

The Effects of IQ and Parental Education
on Wage Levels and Experience Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Men

Equations with Family Fixed Effects?®

Explanatory ) (Coefficients and Standard Errors Have
Variables Been Multiplied by 100)
(L) (2) (3 &) (5 (6)
Education? (based ) e L o
ont a cubic ; 3.27 3.49 3.31 3.21 3.27 3.44
specification) (.834) (.841) (.840) (.841) (.843) (.847)
Experience? 2.65 2.66 ~2.64 2.61 .2.62 2.61
(. 299) (.308) (.305) (.304) (.307) (.314)
(Experience)? -.071 -.070 -.072 -.071 -.072 -.071
(.010) (7010} (.010) (.010) (.010) (.010)
Education L1117 .091 .123 126 127 .105
X Experience (.028) (.031) (.030) (.030) (.031) (.033)
Experience -- .017 . -- -- - .018
x IQ : o T (.005) (.005)
Experience -- -— -.034 -- - 028 -.033
x DADED? - (.020) (.022) (.023)
Experience -- e e e =023 -.013 _. -.019
x MOMED? - (.021) (.024) (.024)
IQ* (based on a .269 _ .136 L2720 272 .273 .135
cubic specification) (.115) (.121) (.113) «(.11l5) (.115) (.121)
NOTES: _ - -
1. _In additiom to the variables reported, all regressions contain the following control
variables: vyear dummies, and indicators for residence in an SMBA and in the South, two

parents in the household when the child was 14 years old, and indicators representing
missing variable reports.

2. Education is defined az highest grade completed minus 12, so its coefficient iz read as
the additional wage accruing to a year of education past high school. DADED is the average
report over all brothers in the family, rather than the individual young man’s report, of
father's aeducation minus 12; mother’s sducation (MOMED) is constructed similarly.

3. Experience is measured as potential experience, that is, number of years since last
enrolled in school.

F T
. =

£

5. The typical regression had N = 19288, R“ = _74, and RMSE = _263.
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Table 6

The Effects of IQ and Parental Education
on Wage levels and Experience Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Men

Equations without Family Fixed Effects!

Explanatory - . (Coefficients and Standard Errors Have
Variables Been Multiplied by 100)
(L) (2) (3 (4) {3) (6)
Education?® (based ' i - . -
on a cubie . . .~ 1°. = :1°3,78 4.27 3.96 3.78 3.89 4.28
specification) (.415) (.428) (.423) (.423) (7426) (.4353)
Experience? - . 1.35 1.48 1.49 . 1.35. 1.45 . 1.51
(.260) (.268) (.267) (.264) (.268) (.274)
(Experience)?’ ©.002 .002 .003 .003° 7 7,004 003
’ (.012) (¢.012) (.012) (.012) (.0l2) (.012)
Education .172 .110 .152 .173 - .160 ©.110
x Experience (.032) (.035) (.033) (.033) (.034) (.036)
Experience ' -- .029 Te- T aeT T e~ . D28
x IQ o e (.005) i ’ (.005)
Experience . P .028 - -- - .047 = .035
x DADED (.019) } (.021) (.021)
Experience - = = e - -- - -.,026 -.049 _ -.056
x MOMED (.020) " (C.0Z22y  (.022)
1Q* (based on a .274 .039 L277 .273  .275 .043
cubic specification) {.038) (.058) (.038) (.038) (.038) (.058®)
DADEDZ -.285  -.274 —-.488 -.289. -.678 -.578

(.108) (.108) (.193) 7(.10%)" (.211) ~(.212)

MOMED?2 .553 .546 .552  .820 1.02  1.08 |
(.118) (.118) (.118) (.217) (.235) (.235).

NOTES: - . o = R

1. In addition to the variables reported, all regressions contain the following control
variables: year dummies, number of siblings, and indicators for race, residence in an SMSA
and in the South, two parents in the houschold when the child was 14 years ald, and
indicators representing missing variable reports. .

2, Education iz defined as highest grade completed minus 12, so its coefficient iz read as
the additional wage accruing to a year of education past high school. A similar
interpretation holds for fatther's education (DADED) and mother’s education {MOMED) .

3. Experience iz measured as potential.experience, that is, number of years since last
enrolled in scheol. . . . Lo R

4. IQ is defined as the individual's reported IQ score minus 100.
5. The typical regression had N = 19298, Rz = .29, and RMSE = .384,.
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Table 7

The Effects of IQ and Parental Education
on Wage Levels and Experience Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Women

Equations with Family Fixed Effects?
Explanatory : {Coefficients and Standard Errors Have
Variables ' Been Multiplied by 100)

W@ @ @ (5) (6

Education?® (based.

on a cubie 7.48  7.31  7.63  7.60  7.66  7.47
specification) {.974) °(.986) (.9%80) (.983) (.985) (.993)
Experience? .634 .509 .726 .672 .715..  .593
(.410) (.415) (.&415) (.416) (.418) (.422)
(Experience)? .006 .006 .007 .006 007 .008
(.014) (.014) (.014) (.01l4) (.014) (.0l4)
Education -.047 -.023 -.065 -.061 -.067  -.040
x Experilence (.043) (.048) (.045) (.047) (.047) (.050)
Experience P -+ - — 003 -- -- s -- — 5001
x IQ T i (.007) (.007)
Experience . : N ~=- .= ..031 -- .023 . .027
x DADED? : : (.026) (.029) (.030)
Experience -—— - - -- .037 .021 .019 .
X MOMED? C . (.029) (.033) (.033)
1Q* (based on a -.284 -.315 © -.282  -.280 -.280 -.293
cubic specification) (.132) (.143) (.132) (.132) (.132) (.1l&&)
NOTES: e . - e . o L

l. In addition te the variables reported, all regressions contain the following contrel
variables:; wvyear dummies, and indicators for residence in an SMSA and in the South, two
parents in the household when the child was 14 years old, and indicators representing
missing variable reports,

2. Education iz defimned as highest grade completed minus 12, so its coefficient iz read as
the additional wage accruing to a year of education past high school. DADED is the avaerage
report over all brothers in the family, rather than the individual young man’s report, of
father's education minus 12; mother’s education (MOMED) is constructed similarly.

3. Experience is measured as potential experience, that is, number of Years since last
enralled in school. _

4, IQ iz defined as the individual’s reported IQ minus 100.

5. The typical regression had N = 14320, R2 = .72, and RMSE = _ 2863,
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Table 8

The Effects of IQ and Parental Education
on Wage Levels and Experience Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Women

Equations without Family Fixed Effects!

Explanatory (Coefficients and Standard Errors Have
Variables " Been Multiplied by 100)
1 @D @) (B (S (6)

Education? (basedb : . - s
onn a cubic 5.78 5.79 5.85 5.87 5.89 5.87

gspecification) (.503) (.521) (.5315) (.523) (.525) (.536)
Experience?® o T -.640 -.733 -.588 -.B15 " -.579 -.684
(.349) (.356) (.355) (.354) (.357) (.362)
(Experience)? - .030 .030 .031 .030 .030 _ .030
(.016) (.018) (.016) (.01l6) (.016) (.01&)
Education -.022 -.021 -.029 -.032 -.034 -.029
®X Experience (.042) (.046) (.044) (.045) (.043) (.047)
Experience . -- .02 --- -- -— .0%2 B
x IQ -~ 77 S - {.006) ’ ' ’ T (.007)
Experience - - -- .006° -- -.004 -.009
x DADED : (.023) o (.026) (.027)
Experience ) - -- -- L o=sio. - 029 .027 024
x MOMED ’ T {.026) (.029) (.029)
IQ0* (based on a : .294 L175 .297 .297 .298 .178
cubic specification) ™ = (.U042) (.074) (.042) (.042) (.042) (.075%)
DADED? -.139 -.137 -.182 7 -.130 -.074 ° -.027
(.122) (.122) (.248) (.122) (.273) (.278)
MOMED? .260 .264  .255 -.036 -.031 = .008
(.136) (.137) (. 137) (.283) (.312) (.313
NOTES:
1. In addition to the variables reported, all regressions contain the following control

variables: year dummies, number of siblings, and indicators for race, residence in an SMSA
and in the South, two parents in the household when the child was 14 years old, and
indicators representing missing variable reports.

2. Education is defined as highest grade completed minus 12, so its coefficient iz read as
the additional wage accruing to a year of education past high school. A similar
interpretation holds for father’s education (DADED) and mother’s education (MOMED).

3. Experience is measured as potential experience, that is, number of years since Last
enrolled im school.

4. IQ is defined as the individual’s reported IQ score minus 100.
5. The typical regression had N = 14320, Rz = 24, and RMSE = ,377.
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Table 9 .

The Effects of IQ and Parental Education
on Wage Levels and Education Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Men

Equations with Linear Specification of Education?
(Coeffic1ents and Standard Errors Have Been Multiplied by 100)

Explanatory _
Vaxiables Without Famlly leed Effects _With Famlly Fixed Effects
(1) (2) 3 (4)y- . (5). (6) _ an (8)

Education?® (based o '

on a linear 3.86 3.99 3.97 3.22 3.26 3.57 3.66 2.95

specification) (.295) (.287) (.284) (.321) (.670) (.645) (.605) (.366)

Education X .115 .158.. .163 .168 .108 L1111 112 .110
Experience (.027) (.027) (.027) (.029) (.027) (.027) (.027) (.028)

Education .001 -- I .025 - - B —
x IQ - {.012) (.038) _ i

Education Co-- .083 -- -- -—- .219 R
x DADED® S (.030) T (L1348)

Education -- -- .090 -- -- -- 408 --
x MOMED? (.033) (.157)

Education -= -- -- - .092 Lo ——— e == .082
x EDINDEX : R . (.050) {.158)

IQ* (based .. .
on a cubic .318 .281 277 . 249 .276 .306 .313 .260

specification) (.043) (.038) (.038)Y (.039) (.129) (.113) (.114) (.1l13)

-.270 -.355 -.315 -.347 -- - -- -

DADED? (.108) (.121) (.109) (.109). . } _ o

.546 .538 485 .514 -- -~ -- --
MOMED? (.118) (.118) (.123) «(.118)

T -- - 1.23 - e —-— "2.35
EDINDEX? (.227) ' : (.706)
NOTES: - — R [ - - =
1. For a list of ccntrol variablss usad in each :ggression, see footnote 1 in Table 3 for the

specifications with a2 family fixed effect, Table 4 for those without. _
2. Education, DADED, and MOMED are defined as highest grade completed minus 12, so their coefficlents
are read as the additional wage aceruing to a year of education past high school. .
3. The equations with family fixed effects use the averaged brothers’ reports of DADED and of MOMED,
rather than the individual young man's corresponding, reports.

4. IQ is defined as the individual's reported IQ score minus 100.

5. EDINDEX is an index of parental influence and school quality factors which predict number of ycarsi
of education,

6. The typical regression without fixed effects had N= 19293, Rz- 29, and RMSE= .384,
The typical regression with fixed effects had N= 135298, R = _74, and RMSE= _263.°
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Table 10

The Effects of IQ and Parental Education
on Wage Levels and Education Slopes

Dependent Variable: Log Real Hourly Wage (1967 Dollars)

Young Women

Equations with Linear Specification of Education!
(Coefficients and Standard Errors Have Been Multiplied by 100)

Explanatory
Variables Without Family Fixed Effects With Family Fixed Effects
(1) ) 3 4y (5 (&) (D (8)
Education?® (based ' : o - . e
on a linear 7.07 6.49 6.52 5.46 5.71 5.78 6.85 5.20
specification) (.371) (.355) (.353) (.398) (.780) (.779) (.753) (.724)
Education X -.152 -.136 -.123 . -.062 -.051 .-.050 -.037 -.039
Experience (.035) 7(.034) (.035) (.038) (.043) (.0&3) {.043) (.043)
Education -.071 - T oo T L 010 - e --
x 1Q (.015) (.044)
Education -- -.064 - -- te- s — L057 . oo --
x DADED?® (.039) = - T T(T175)
Education -- -- ~-.005 .- - -- - 337 s
x MOMED? (.040) ’ (.192)
Education -- e a- - .229 cm e me o .227
x EDINDEX o R (.067) T (.198)
IQ* (based oL L . -
on a cubic .382 .316 .312 .259  -.270  -.300 -.342  -.337
specification)  (.045) (.042) (.042) (.043) (.145) (. 132) (.133) (.132)
--121 -.021 © -.121 -.214 - -—— .l
DADED? (L1220 (L133)  (.123)  (.122) T
.282 261 .306 184 -- - L - -
MOMED? (.137)  (.137) (.139) (.137)
- -- .- 1.53 -- e T - 2077
EDINDEX? - ST (.276) (.789)

NOTES : -
1. For a list of control variables used in each regression, see footnote 1 in Table 3 for the
specifications with a family fixed effect, Table 4 for those without.

2. Education, DADED, and MOMED are defined as highest grade completed minus 12, so their coefficients
are read as the additional wage accruing to a year of aducation past high school.
3. The aguations with family fixed effects use the averaged sisters’ reports of DADED 12 and of MOMED,
rather than the individual young woman’'s corresponding reports. -

4. IQ is defined as the individual's reported IQ score minus 100. - P
5. EDINDEX is an index of parental influence and schaol guality factors which predict number of years
of education. B
6. The typical regression without fixed effaects had N= 14320, Rzi .24, and RMSE= _375.
The typical regression with fixed effects had N= 14320, Rz- .72, and RMSE= _263.
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Appendix Table Al
Summary Statistics for the Young Men’'s and Young Women’s Data Sets

Young Men Young Women

Sample Std Sample Std
Variablel Mean Size Dav Min Max Mean Size Dav Min Max
Log Hourly 1.1089 19298 0.457 -0.883 5.1688 0.858 14320 0,432 ~0.814 3.193
Wage Ratez
Highest Grade 12,958 19298 2.786 0. 000 18.000 12 638 14320 2.503 &.000 18.000
Completed ) .
I Score 101,127 13304 15.442 50,000 158_0060 - 102,312 8948 14,859 46.000 158.G000
Father's 9.709 14451 3.732 0.000 18.000 9,844 10462 3.455 0.000 15.Q000
Education
Mother’s 10.143 16736 3.258 g.000 15,000 10,202 12758 3.175 0.000 13.000
Education
Age 28.057 19298 3.784 24,000 39.4900 28,262 14320 3.307 24.000 37.000
Years af B 5.085 18877 4.988 0,000 28.4040 9.441 14303 4.500 2.000 29.000
Expezienc93
EDINDEX" - 6.219 192498 2,124 °° -6,164 4.857 0.182 14320 1,766 ~5.886 4,133
Humber of 3.317 19164 2.595 . 0,000 13.000 3.593 14264 2.628 0,000 16,600
Siblings
Two Parents in 0.832 19256 0.374 0.000 1.000 . T 0.821 14319 0.383 0.000 1.000
Household at Age 147
Black? 0.230 19298 0.421 0.0040 1.000 0.282 14320 0.455 0.000 1.000
Regidence 0._3949 19287 0.490 0.o000 1.000 T0.427 14314 D.495 D.040 1._404a
in South?
Residence 0.700 19257 0.458 o.000 1.000 T 0.71%9 14314 0.449 o.o000 1.000
in 3MSAT
Notes; . . B

1. Missing values are omitted from al}l calsulations, The potential sample size is 19298 for young men, 14320 for
young women.

2. Wage is measured in 1867 dollars.

3. Experience is measured as “"potential experience,” or humber of years since last enrolled in schocl. For those
individuals mever enrolled in school or reporting zero years of education, experience equals age minus 14 years.

4. EDINDEX is an index of family background variables, school characteristics, and personal characterizticz that
predict years of education.
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Appendix Table A2
Sumpary of Distribution of Observations in Young Men'’s and
Young Women's Data Sets

o) Men’s Data Set: o L

There are 19298 observations provided by 4138 individuals in the Young Men’s data set, spanning the period
frzom 1966 to 1981. Fifty—-two percent of the young men cantributed onae, two, three or four chservations: 27
percent contributed either five or six cbservations; and 21 percent contributed seven through twelve
observations, Tha average number of cbservations per young man is 4.56, while the mode is five cbservations.

There are 3754 brother sets in the young men's data set, including 3423, or 90.9 percent, singletons, 309, or
8.2 perceént, sets of two brothers, 31, or 0.8 percent, sets of three brothers, and 1 set of four brothers.
The average number of observations per brother set (including singletons) is 5.13, _the median and mode are
both five observations. The maximum contributicn of any brother set is 22 observations.

Ygung Women's Data Set:

There are 14320 observations provided by 3907 individuals in the Young Women’s data set, spanning the peried
from 1968 to 1882. Fifty-three percent of the young women contributed one, two or three cbservations; 31
percent contribut.ad either four or five observations; and 16 percent contributed six through eleven
observations, The average number of cbservaticns per young woman is 3, 55 while the mode is two

observations,

There are 3571 sister sets in the young women's data set, including 3268, or 91.5 percent, singletons, 269,
or 7.5 percent, sets of two sisters, 32, or 0.9 percent, sets of three sisters, and 1 set of four ﬁisberé.
The average mumber of observations per sister set (including singletons) is 4.01, the median is four
observations, and the mode is two observations. The maximum contribution of any sister set is 19

cbservations.

Pooled Data Set:

There are 33618 cbservations in the pooled data set with the distrubution of cbservations as given in the
preceding young men's and young women’s summaries.

There are 8039 brother—sister sets in the pooled data set, including 5367, or 81.7 percent singletons. There

are 990 sets, or 15.1 percent, of two siblings, 178 sets, or 2,7 percent, of three siblings, 32 sets, or 0.5
percent, of four siblings, and 5 sets of six siblings.
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