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Returns to Schooling: Evidence from Brazil
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We investigate whether omitted family background variables are
responsible for high returns to schooling estimated in Brazil. Re-
turns to schooling fall by about one-third when parental schooling
is added to wage equations. Surprisingly, the schooling of fathers-in-
law has larger effects on wages than the schooling of fathers. On
the basis of a model of assortative mating, we interpret this as evi-
dence that parental characteristics represent unobservable worker
attributes rather than nepotism in the labor market. We conclude
that the “family background bias” in returns to schooling is modest
and need not imply returns to family connections.

Introduction

Two stylized facts about labor markets in developing countries pro-
vide a backdrop for this paper. The first, which is supported by exten-
sive empirical research, is that private returns to schooling are sub-
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stantially higher in developing countries than in the United States
and other high-income countries. The second, which is more impres-
sionistic, is that intergenerational mobility is lower in developing
countries, with family background playing a more important role in
determining earnings. Many observers have suggested that there are
important connections between these two characteristics of devel-
oping country labor markets, arguing that omitted family back-
ground effects are partly responsible for the apparent high returns
to schooling.

This paper analyzes the effects of family background on male labor
market earnings in Brazil, a country with unusually high returns to
schooling and one of the most unequal distributions of income in the
world. We attempt to identify the magnitude of the “family back-
ground bias” in conventional estimates of returns to schooling and to
identify the direct effect of family background on earnings. We begin
with a theoretical model of assortative mating and intergenerational
correlations in income-related characteristics. The model demon-
strates the potential information contained in characteristics of a
worker’s parents and parents-in-law about unobserved characteris-
tics of the worker. We show that there are important asymmetries
between the characteristics of parents and the characteristics of
parents-in-law in relation to workers’ earnings, asymmetries that
help distinguish among alternative interpretations of observed family
background effects.

Building on this model, our econometric approach is straightfor-
ward. We sequentially add measures of the schooling of workers’
relatives to wage equations, analyzing both the direct effect of these
variables on wages and the effect of these variables on the estimated
returns to the worker’s own schooling. Using a data set with over
40,000 Brazilian males aged 30—55, we are able to identify significant
independent effects of the schooling of a worker’s parents, wife, and
parents-in-law on wages. We find that estimated returns to schooling
decline by one-fourth to one-third when family background variables
are included in the regression. Direct effects of parental schooling
on wages are substantial, though well below the returns to a worker’s
own schooling. When we control for the worker’s own schooling and
the schooling of other relatives, for example, having a father with a
university education is associated with a 20 percent wage advantage
compared to having an illiterate father. Our most intriguing result is
that the schooling of a worker’s father-in-law has a larger effect on a
worker’s wage than the schooling of the worker’s own father. This
surprising result has a clear interpretation in our model of assortative
mating and provides support for the interpretation of family back-
ground variables as proxies for unobserved worker characteristics,
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rather than as evidence of returns to nepotistic family connections in
the labor market.

Given the high correlations among our family background vari-
ables, we pay close attention to the potential role of measurement
error bias in our results. We demonstrate that even under modest
assumptions about the magnitude of measurement error in schooling,
as much as 80 percent of the observed decline in returns to schooling
from inclusion of family background variables may be explained by
increases in measurement error bias. This factor has been widely
ignored in previous studies, and our results suggest that previous
researchers may have exaggerated the extent of family background
bias in returns to schooling. Even ignoring the increased measure-
ment error bias, we continue to estimate returns to schooling in Brazil
of over 10 percent after controlling for a large set of family back-
ground variables.

Education, Family Background, and
Economic Outcomes

A striking feature of labor markets in many developing countries is
the high estimates of returns to schooling in comparison to those of
the United States and other industrialized economies. Psacharopoulos
(1985), summarizing estimates of returns to education for 60 differ-
ent countries in the 1970s, reports an average return to schooling in
developing countries of about 15 percent, compared to an average
of 9 percent for high-income countries. Brazil is no exception to this
pattern. Lam and Levison (1992), for example, estimate returns to
schooling for separate 3-year age groups of 15—16 percent for Brazil-
ian males, compared to 9—11 percent for the same-age males in the
United States. Education alone explains 50 percent of the variation
in earnings of 30—33-year-old males in Brazil, compared to less than
10 percent for the same age group of males in the United States.
One natural explanation of these high returns to schooling is that
they reflect high rents due to the relative scarcity of human capital,
an argument particularly salient in Brazil, where a high degree of
industrialization coexists with mean schooling of less than 5 years
(see Langoni 1977; Lam and Levison 1992). This interpretation has
important policy implications, suggesting that appropriately designed
schooling investments can have high social returns and reduce earn-
ings inequality. Critics argue, however, that these high estimates of
returns to schooling in developing countries are subject to a variety
of biases that cause them to overstate the returns that would be expe-
rienced by a randomly drawn individual. Most of these biases are the
same ones that have been raised in the debate over the effect of
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schooling in high-income countries, including the correlation be-
tween schooling and ability (Griliches and Mason 1972; Chamberlain
and Griliches 1975; Behrman and Taubman 1976) and the correla-
tion between schooling and a variety of family and community back-
ground variables (Hauser and Sewell 1986; Corcoran et al. 1990).

Research on the role of family background in explaining earnings
and returns to schooling is less extensive for developing countries.
Two studies from Latin America are particularly relevant to this
study. Behrman and Wolfe (1984) identified strong independent ef-
fects of family background in a study of female earnings in Nicara-
gua. Using a sample of 500 Nicaraguan sister pairs, they difference
the data across siblings and find that returns to schooling drop by
one-fourth, from 11.4 percent to 8.6 percent, leading them to con-
clude that standard estimates of returns to schooling are biased up-
ward in the absence of controls for family background and unob-
served ability. Heckman and Hotz (1986) estimate earnings equations
for Panamanian males that include father’s and mother’s education
as regressors. Parental education is found to have a significant direct
effect on earnings, with the point estimates implying that a 1-year
increase in mother’s education increases the son’s annual earnings by
3-5 percent. Heckman and Hotz find that estimated returns to the
worker’s own schooling drop by about one-third, from 11.9 percent
to 8.6 percent, when father’s and mother’s education is included in
the regression.

Assortative Mating and Intergenerational
Correlations in Schooling and Earnings

The empirical strategy we adopt below is straightforward. We esti-
mate a series of wage equations in which we begin with the schooling
of the worker as a regressor and then sequentially add the schooling
of the worker’s parents, wife, and parents-in-law. These regressions
provide a simple test of the role of “family background” in explaining
the relationship between schooling and earnings in Brazil. It is clear
ex ante, however, that several alternative interpretations can be given
to such regressions. As pointed out by Schultz (1988), a number of
researchers have included characteristics of parents in earnings equa-
tions, with a variety of interpretations given to the results. The inclu-
sion of characteristics of a worker’s wife and parents-in-law is more
unusual. We argue that these characteristics of relatives by marriage
provide important additional information that helps clarify the inter-
pretation of family background variables.

We begin with a theoretical model of assortative mating and inter-
generational correlations in earnings that demonstrates the informa-
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tion captured by characteristics of parents and parents-in-law. Let
Y,, denote a measure of lifetime income for the ith potential husband
in the population:

Yi = Bo + BeSh + Budp + u, M

where S, is years of schooling and A, is a variable that is unobservable
and affects income, such as ability.! An analogous equation describes
income Y, for the ith potential wife in the population. We are inter-
ested in the information that may be captured in wage equations by
family background variables such as the schooling of husband ¢’s fa-
ther, which we shall denote F,,, and the schooling of wife ¢’s father,
F,,. Suppose that ability, A, has positive returns in the labor market,
is unobservable, and is positively correlated with schooling. It is also
plausible to expect that husband ¢’s ability is positively correlated with
the schooling of his father, F;,. This correlation could result from
some more fundamental correlation in ability between generations,
with higher ability leading to higher schooling in each generation.
Imagine an orthogonal decomposition in which we express ability as
a linear function of father’s education:

Ay = 'Ythi + Aj. (2)

We could think of this as a crude decomposition of ability into an
“inherited” component, y/F,,, and an “uninherited” component, Aj.
Using equation (2), we can express income as

Yy, = Bo + BsSp + Ba(ypFn + AR) + upye (3)

As equation (3) illustrates, parental characteristics such as Fy; will typi-
cally be indicators of inherited unobservables omitted from the earn-
ings equation. To the extent that the variables they are correlated
with are also correlated with schooling, inclusion of these variables in
an earnings equation may reduce omitted variable bias in estimates
of returns to schooling.? From equation (3), the correlation between
worker’s income and father’s schooling will be

Bs Uthh + Ba'yfo'/gh (4)
Py = ,
yhfh 0,,0;

! We shall refer to ability here for concreteness, but the same logic applies to any
unobservable characteristics that affect labor market productivity such as quality of
schooling or education acquired at home.

? We shall return below to the issue of how this gain is offset by increased measure-
ment error bias.
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where o, is the covariance of husband’s schooling and father’s
schooling, and o3} is the variance in father’s schooling. Equation (4)
implies that father’s schooling and son’s income will be correlated
even after one controls for the correlation in father’s and son’s school-
ing, and even if fathers have no direct effect on their sons’ earnings.
In addition to whatever other direct and indirect effects may be rep-
resented by father’s schooling, it will also pick up effects of unob-
served ability to the extent that y; and B, are greater than zero.

Assume that there is marital sorting with respect to income Y de-
scribed by the correlation in spouses’ incomes p,,,.. This marital sort-
ing may be motivated by an economic model of the marriage market,
as in Becker (1981) and Lam (1988), although the behavioral mecha-
nisms generating the correlation in spouses’ characteristics are not
critical. Lam demonstrates a tendency for positive assortative mating
on full income whenever household public goods are an important
source of returns to marriage. The role of positive assortative mating
will be important to keep in mind in our results below since it clarifies
the apparent effect of the wife and wife’s parents on wages. We note
that spouses’ characteristics are very highly correlated in Brazil, with
a correlation in spouse’s schooling of .77 in the sample used below.

Consider the relationship between the characteristics of a worker
and the family background of the worker’s spouse. Exploiting the
relationship between partial correlations and simple (zero-order) cor-
relations, we can express the correlation between husband’s income
and wife’s family background as

pyhfw = pyhywpwaw + pyhfw'yw[(l - pfhyw)(l - pfgwyw)]I/Q‘ (5)

The first term is the product of the assortative mating correlation,
Pyiy.» and the intrafamily “inheritability” correlation from parents to
daughters, p,, ., both of which are presumably positive. The second
term is an additional positive effect if high-income men tend to marry
women with better-educated parents, with wife’s income controlled for,
a partial effect for which we have little prior information. An instruc-
tive special case is to assume that while spouses care about their
spouses’ total income, they are indifferent (and perhaps unknowl-
edgeable) about the role of family background in determining that
income. That is, prospective spouses are indifferent between a spouse
who has high income because of inherited wealth and a spouse who
has high income because of labor market luck that is uncorrelated
with family background. Formally, think of this as an assumption that
there are zero partial correlations between individuals’ incomes and
their spouses’ family backgrounds, with total income controlled for, that
18, Pyfuyw = Pyusioy = 0. If we simplify (5) in this way and exploit the
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symmetry between husbands and wives, it follows that

pyhfw _ pyhywpwaw _ pwaw (6)
pyw fh pyh Yw pyh fh pyh fh

This equation can be interpreted as meaning that the ratio of cross-
parent correlations (husbands to wives’ parents over wives to hus-
bands’ parents) is equal to the ratio of own-parent correlations (hus-
bands to husbands’ parents over wives to wives’ parents). An
intriguing lesson of equation (6) is the demonstration that it is possi-
ble, indeed quite plausible, for husbands’ incomes to be more highly
correlated with their wives’ family backgrounds than with their own
family backgrounds. This result will hold if the correlation between
wives’ incomes and wives’ family backgrounds is higher than the cor-
relation between husbands’ incomes and husbands’ family back-
grounds. From equation (4), this could occur if the variance in income
is greater for men than for women, o, > o,,. This could result from
o,, > 0,,, implying that uninherited ability or luck is a larger compo-
nent of full income for men than for women, an assumption that
might be appropriate in a developing economy with low rates of fe-
male labor force participation. Suppose, for example, that p,,, = .5,
Pyp = -3, and p,,,, = .8. Then p,., the correlation between men’s
incomes and the schooling of their fathers-in-law, is .4, and the corre-
lation between men’s incomes and the schooling of their own fathers
is only .3.

An interesting way to think about the paradoxical result that there
may be a higher correlation between husband’s earnings and wife’s
family background than between husband’s earnings and husband’s
family background is to consider the signals contained in information
about characteristics of relatives. Suppose, for example, that you want
to guess a man’s income and can ask for information about the school-
ing of his parents, wife, and parents-in-law. Equation (6) implies that
there may be more information in the schooling of the man’s parents-
in-law than there is in the schooling of his parents.®> This will be
especially true if there is a high degree of assortative mating on
income-related characteristics. The schooling of a man’s father and
the schooling of his father-in-law can each be thought of as imperfect
signals about unobservable characteristics. The schooling of his father
is presumably a better signal about the inherited component of unob-
servable characteristics such as ability. The schooling of his father-in-
law, on the other hand, will tend to be correlated with all inherited

3 This can occur under a wide set of assumptions and does not require the special
case of zero partial correlations assumed above for illustration.
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and uninherited determinants of earnings, including labor market
luck, part of which is revealed by the time of marriage.* The magni-
tude of the correlation will be determined by the strength of assorta-
tive mating, the timing of marriage, and the magnitude of the correla-
tion between spouse’s family background and the characteristics
determining a potential spouse’s value in the marriage market.

These correlations imply a variety of direct and indirect mecha-
nisms linking the observed and unobserved characteristics of a
worker with those of his parents, wife, and parents-in-law. Since we
have data on the schooling of all these individuals, we consider the
information provided when we include schooling of other family
members in a wage equation. Consider first the schooling of parents.
Since data limitations prevent us from controlling for other parental
characteristics such as income and wealth, parental schooling is a
proxy for a variety of family background variables. On the one hand,
we shall expect a positive coefficient on parental schooling if there is
a direct return to family connections, as suggested by critics such as
Bowles (1972). Given returns to family connections, the inclusion of
parental schooling will tend to lower the estimated returns to own
schooling as long as parental income increases the schooling of chil-
dren. A positive coefficient on parental schooling need not imply the
kind of labor market imperfections implied by returns to nepotistic
family connections, however. It may simply pick up unobserved char-
acteristics directly related to labor productivity. Although these omit-
ted variable effects need not imply labor market imperfections, it will
still be true that inclusion of parental schooling will tend to lower the
estimated returns to own schooling as long as schooling and these
unobserved characteristics are positively correlated.

If we include the schooling of the wife or her parents in the hus-
band’s earnings equation, we can expect these variables to have posi-
tive coefficients, and to lower estimated returns to own schooling,
under several different scenarios. As with the worker’s own parents,
there is the literal interpretation that increased schooling of these
relatives directly increases the worker’s labor earnings. This will be
true if there is a return to “family connections” and if family connec-
tions of the wife and her parents are positively correlated with their
schooling. Inclusion of the schooling of the wife and her parents will
lower the estimated returns to the earner’s own schooling in such a
case as long as there is positive assortative mating with respect to

* Which components of earnings are correlated with characteristics of the wife and
her parents will depend on the timing of marriage. The correlation between husband’s
income and the schooling of parents-in-law will presumably be lower if marriage pre-
cedes the completion of schooling or the realization of labor market “luck.”
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schooling. As in the case of parents, however, we may estimate posi-
tive coefficients on the schooling of the wife or her parents even if
there are no returns to family connections in the labor market. If
husband’s ability has a return in the marriage market as well as the
labor market, then when one controls for the husband’s own school-
ing, increased schooling of the wife and her parents may indicate
higher unmeasured ability for the husband.® If ability and schooling
are positively correlated, inclusion of these variables will also tend to
reduce the estimated returns to own schooling.®

If the schooling of the wife’s parents reflects returns to “nepotistic”
labor market connections, it might seem reasonable to expect that the
effects of the schooling of parents-in-law would be smaller than the
effects of the schooling of the worker’s own parents. That is, we might
expect that the worker’s own father would be more willing and more
able to “pull strings” for the worker than the worker’s father-in-law
would. Here we see the possibility for an asymmetry between the
characteristics of the worker’s parents and the characteristics of the
worker’s parents-in-law. As pointed out in the model of assortative
mating above, the correlation between the worker’s income and his
wife’s family background may actually be higher than the correlation
between the worker’s income and his own family background. In a
sense, men may be more like their fathers-in-law than their fathers.
In this case we might expect the apparent effect of the schooling of
parents-in-law on earnings to be greater than the effect of the school-
ing of parents.

Omitted Variables and Measurement Error in
Estimating Returns to Schooling

The previous section demonstrates how the schooling of a worker’s
parents, wife, and parents-in-law can have significant explanatory
power in an earnings equation, even if there is no direct effect of
their schooling on earnings. We are especially interested in the inter-
pretation of these variables as proxies for unobserved worker charac-
teristics such as ability and schooling quality. An important economet-
ric consideration is that inclusion of those variables that are correlated
with a worker’s schooling may increase measurement error bias in
the earnings equation, an effect emphasized by Welch (1975) and
Griliches (1977). To clarify these points for the kinds of regressions

5 As shown in Schoeni (1990) and Korenman and Neumark (1991), marital status
itself is typically associated with higher earnings, one interpretation of which is that
unobserved ability provides returns in both the labor market and the marriage market.

6See Behrman, Birdsall, and Deolalikar (1993) for another approach to linking
marriage market processes with labor market outcomes.
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we shall estimate below, we consider the properties of alternative
estimates of returns to schooling B, in the earnings equation (1) using
only data on §;, which may be measured with error, and using addi-
tional family background variables that may be correlated with both
schooling and ability. Assume that we have a schooling variable S*
measured with error, §¥ = §; + w;, where w represents pure mea-
surement error uncorrelated with S. Let A = V(w)/V(S*) represent
the noise-to-signal ratio in measured schooling. If we regress Y on S*,
the probability limit of the estimated effect of schooling on earnings is

plim B =B, — BA + B,Bas(1 — N), (7)

where B, is the coefficient from a hypothetical regression of true
ability on true schooling. The bias in the estimate has two well-known
components. The first is a downward bias caused by measurement
error in schooling, the magnitude of which depends on the propor-
tion of the total variance in observed schooling that is measurement
error. The second bias is due to the omitted ability variable and will be
positive if B, > 0 and if schooling and ability are positively correlated.
If we add some measure of family background F to the regression,
the probability limit of the new estimate of returns to schooling is

S S
1 - R4,

where R2..; is the R? from a regression of schooling on family back-
ground and p3y.s« is the squared partial correlation of ability and
family background when one controls for schooling. Comparing (7)
and (8), we see that adding F as a regressor changes both of the
bias terms, in both cases driving the estimate of B, downward under
plausible assumptions. The second term in equation (8) shows that
the downward measurement error bias increases in magnitude. As
emphasized by Welch (1975) and Griliches (1977), we identify the
schooling coefficient from increasingly noisy information as we con-
trol for variables that are correlated with schooling. The extent of
this increase in measurement error bias will be larger the higher the
correlation between schooling and the family background variables.
The third term in equation (8) shows that the upward omitted vari-
able bias is reduced by including F, the desired benefit of including
proxies for unobservables.

If schooling is measured with error, then we cannot assume that
estimates of returns to schooling move closer to the truth when family
background variables are used as proxies for unobserved ability, even
if they are good proxies. The greater the measurement error in
schooling, the more likely that the inclusion of family background
variables will lead to underestimates of the returns to schooling. Simi-

plim Bs.r =B, — B, + BaBas(l = N1 = pirss), (8)
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larly, the greater the amount of variation in schooling that can be
explained by family background, the worse the measurement error
bias becomes. It is important to consider the errors-in-variables prob-
lem in our analysis of earnings, schooling, and family background in
Brazil, since we shall add variables to wage regressions that are highly
correlated with the observed schooling of the worker. We do have
some information on the extent of the measurement error bias, how-
ever. Since we can observe the change in R%, 7 as we add additional
variables, we can at least make educated guesses about the increase
in measurement error bias. We shall see below that even modest
amounts of measurement error in schooling can translate into sub-
stantial increases in bias as we add additional variables to the regres-
sion, with important implications for the interpretation of our results.

Parental Schooling, Sons’ Schooling, and
Wages in Brazil

Our analysis is based on a 1982 survey of over 100,000 Brazilian
households.” Table 1 provides descriptive statistics for the sample and
illustrates the categorical responses used to report parental schooling.
The head and spouse report the schooling of their father and mother
as one of seven categories: illiterate, literate, 1-3 years, 4 years, 5—8
years, 9—11 years, and university, corresponding to natural breaks in
the Brazilian schooling system. For the head and spouse we have
more complete data on the highest single year of schooling com-
pleted. The wage variable we use throughout the paper is the ratio
of monthly earnings from all jobs divided by four times the number
of hours worked per week.® .

As seen in table 1, the sample is very large, with over 40,000 eco-
nomically active married males aged 30—55 reporting complete pa-
rental education data.® According to table 1, 39 percent of those sam-

"The Pesquisa Nacional por Amostra de Domicilios (PNAD) is an annual household
survey conducted by the Instituto Brasileiro de Geografia e Estatistica (IBGE). It is
close to a nationally representative sample, though it is not fully representative of rural
areas, especially in the remote frontier regions. The 1982 PNAD added a special
supplement on education that included questions on the schooling of the parents of
the head and spouse.

8 Respondents are asked about “normal” monthly earnings and “normal” weekly
hours for all jobs they held in the week prior to the survey.

® We use the term “married” throughout the paper although formal legal marriage
is not required. The sample consists of men with a “spouse” who are heads of their
households, from the IBGE definition of a household, which may include consensual
unions. The results reported throughout this paper use the sample weights provided
by IBGE to produce a representative sample of individuals for the Brazilian popula-
tion. Sample sizes reported refer to the unweighted number of observations. All regres-
sions and summary statistics are calculated using the sample weights.
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pled have illiterate fathers, and another 40 percent have fathers with
less than 4 years of schooling. Although mean schooling remains low
in the sons’ generation, with mean schooling of only 4.3 years, the
table indicates a substantial increase in schooling across generations.
For every level of father’s education except the small group with
university education, the mean years of schooling of the sons are
roughly 2 years higher than the education reported for fathers. As
shown in Lam and Levison (1991), there have been steady increases
in schooling across cohorts in Brazil in recent decades, in spite of what
is generally viewed as disappointing performance of the Brazilian
educational system. The statistics for schooling of the wives of the
men in the sample demonstrate the high degree of assortative mating
by schooling in Brazil. Mean schooling for wives is close to the mean
schooling for husbands in each of the separate groups of father’s
education. The correlation between husband’s and wife’s schooling is
.77 in our sample.

Table 1 also shows the strong relationship between fathers’ educa-
tion and the education and earnings of sons. Men with university-
educated fathers have, on average, 12 years more schooling and have
a mean wage 10 times greater than men with illiterate fathers. The
final two columns demonstrate that schooling of fathers and sons is
correlated with two other important socioeconomic characteristics in
Brazil, race and urban-rural location. Only 46 percent of the men
with illiterate fathers are white, compared to over 80 percent of the
men whose fathers have more than 8 years of schooling. Only 58
percent of the men with illiterate fathers are urban, compared to 97
percent of the men whose fathers have more than 8 years of school-
ing. Since an important source of returns to schooling in Brazil occurs
through internal migration, we do not include controls for location
in the wage equations reported below. Because of the potential con-
founding influence of the high correlation between education of par-
ents and region, however, we also report results based on regressions
that include controls for region and rural-urban residence."

10 There are several sample selection issues that might introduce bias in our results.
The restriction to men with positive earnings is relatively insignificant in this sample
of household heads aged 30-55. The restriction to married men is also relatively
unimportant quantitatively but may introduce some systematic selection bias as dis-
cussed below. The restriction to men with complete data on the schooling of their
parents and parents-in-law removes a nontrivial portion of men drawn nonrandomly
from the bottom of the schooling and wage distribution. Where possible we have
estimated results without restrictions to get information on potential biases. Regres-
sions using data for all men with positive wages produce estimates of returns to school-
ing similar to those reported here for married men with complete data for all relatives.
Regressions for all men with data on the schooling of their parents, independent of
marital status, produce estimates for returns to schooling and effects of parental
schooling almost identical to those in our sample of married men.
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Estimated Effects of Parental Schooling on
Earnings and Returns to Schooling

We have two major interests in the regressions reported below. Our
first concern lies in the returns to the worker’s own schooling and
how those returns are affected by the inclusion of various family
background variables. Our second concern lies in the direct effects
of family background on wages. Social scientists have suggested that
family background effects are important in Brazil, but the existence
and size of these effects have not been well established empirically.
In addition to estimating the magnitude of family background effects
on wages, we argued above that the relative magnitude of own fa-
ther’s schooling effects and father-in-law’s schooling effects may pro-
vide information regarding the cause of measured family background
effects. If father-in-law effects are larger than own father effects, this
may be evidence that family background variables are proxies for
unobserved worker characteristics rather than measures of nepotistic
family connections.

In order to formally analyze the strong association between parents’
education and sons’ wages shown in table 1, we estimate a series of
wage equations with and without controls for parental education.
Table 2 presents the results of five specifications of wage equations
for married Brazilian males in 1982. All specifications include age
and age squared and a dummy variable for white.!! Below we shall
also discuss results of regressions that include controls for region and
urban-rural residence. In order to have maximum flexibility in the
relationship between schooling and earnings, we use 17 dummy vari-
ables to represent single years of completed schooling for the worker,
a specification that is empirically tractable because of our large sample
size and the wide dispersion in schooling in Brazil. Regression 1 in-
cludes only the basic controls for age and race and the dummy vari-
ables for the worker’s schooling. Regression 2 adds the schooling of
the worker’s father and mother.'? Regression 3 omits parental school-
ing but adds the schooling of the wife’s parents. Regression 4 uses
no parental schooling variables but adds the schooling of the worker’s

!l We use age rather than experience because we have no direct measures of experi-
ence and find conventional proxies for potential experience unappealing when the
majority of workers leave school at young ages. See Behrman and Birdsall (1983,
1985), Eaton (1985), and Lam and Levison (1992) for analyses of alternative measures
of work experience in Brazilian earnings equations.

12 For parents and parents-in-law we use the categorical data on parental schooling
in the most flexible possible way by including the six dummy variables shown, with
illiterate as the reference category.
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wife, a single variable in years of completed schooling. Regression 5
includes the schooling of all these relatives simultaneously.'®

Before we discuss specific coefficients, it is worth noting some gen-
eral points regarding the explanatory power of these regressions. We
see the typical result for Brazil that a small set of human capital
variables has extremely high explanatory power, with an R? of .53 in
the simple specification of regression 1. This explanatory power rises
very little as we include a variety of family background variables
known to be strongly associated with earnings. The R? increases only
slightly, from .53 in the first regression, which includes only the
worker’s schooling, to .56 in the last regression, which adds the
schooling of the worker’s parents, wife, and parents-in-law. Although
we clearly have high correlation among the regressors in the final
equation, it is noteworthy that the standard errors are in general
quite small. Because of the large sample we are remarkably successful
in identifying separate effects for these variables.

Effect of Family Background on Estimated
Returns to Schooling

In order to better visualize the returns to schooling, the coefficients
on the 17 dummy variables for all five specifications in table 2 are
graphed in figure 1. One of the most noteworthy features of this
figure is how close the step function used in table 2 is to a simple
log-linear wage equation. In fact, the R? for a regression that replaces
the 17 dummy variables in regression 1 of table 2 with a single vari-
able for years of schooling is .527, compared to .532 for the flexible
functional form in table 2.1* An important deviation from this linear-
ity is what appear to be substantial “sheepskin” effects associated with
completion of years 4 and 8, important terminal years in the Brazilian
schooling system.'® Figure 1 also shows clearly that the estimated
returns to schooling fall steadily as we move across the five regressions

13 We restrict the sample to men with spouses (formal or consensual) in order to
maintain a consistent sample across the five specifications. As shown in Schoeni (1990)
and Korenman and Neumark (1991), marital status itself is typically associated with
higher wages, suggesting possible selection biases in a sample of married men. We
have estimated regressions 1 and 2, the two specifications that do not use wife’s charac-
teristics, on the entire set of male heads with positive wages. The results for these two
regressions are robust to this sample selection, with the effects of parents’ schooling
being almost identical for the sample of all men and the sample of married men.

' The results of this log-linear specification are summarized below in table 3.

15 Similar diploma effects are found by Strauss and Thomas (1991), using the same
data set. Strauss and Thomas also estimate similar regressions separately for men and
women and for different regions in Brazil.
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Fic. 1.—Log wage relative to 0 years of schooling, with and without controls for
schooling of wife and parents, Brazilian males aged 3055, 1982 (based on regressions
in table 2).

in table 2. The lowest returns, not surprisingly, are estimated in the
final regression when the complete set of family background variables
is included. The next lowest returns are those estimated with the
schooling of the wife included as a regressor. Especially noteworthy
is that the returns estimated in regression 3, which includes the
schooling of the worker’s parents-in-law, are lower than the returns
estimated in regression 2, which includes the schooling of the
worker’s parents.

The magnitude of the reductions in returns to schooling caused by
including alternative sets of family background variables is summa-
rized in table 3, which presents returns to the marginal year of school-
ing for several important years. In addition to the effects implied by
the regressions in table 2, we also report the coefficient on years of
schooling in the simple specification in which we replace the 17
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dummy variables with a single variable for completed years of school-
ing. We also report the results for all specifications when we add a
set of controls for region and rural-urban residence. When no back-
ground variables are included (regression 1), we see from table 3 that
the returns to a year of schooling are 26 percent for the first year,
36 percent for the fourth year, and 27 percent for the fifteenth year,
the typical year for completion of college. Note from figure 1 that
the diploma years represented here are associated with the largest
increases in earnings.

As a summary measure, we present the simple unweighted average
of the first 16 years, a figure of 18.7 percent in the specification that
does not include family background variables. We also present the
estimated returns for the simpler regression using a single continuous
years of schooling variable. This linear specification implies returns
to schooling of 17.7 percent in regression 1. Adding the schooling of
the earner’s parents (regression 2) causes a decline in average single-
year returns of 2.5 percentage points, ranging up to 4.7 percentage
points for the fourth year. Adding the schooling of the wife’s parents
instead of the worker’s own parents causes slightly larger declines on
average, with larger declines at many, but not all, levels of schooling.
Inclusion of the wife’s schooling without controlling for parents’
schooling (regression 4) causes a substantially larger decrease in esti-
mated returns to own schooling than the inclusion of parents’ school-
ing. In comparison to the standard estimates in regression 1, esti-
mated returns drop by 4.5 percentage points on average, with a
decline of seven percentage points at the fourth year. Using the
schooling of all five relatives as regressors (regression 5) causes an
average decline of six points, with a decline of over 10 percentage
points for the returns to the fourth year.

The final column of table 3 shows the percentage decrease in the
estimated returns to schooling from regression 1, the simplest regres-
sion, to regression 5, the most inclusive. The declines are remarkably
similar across levels of schooling and alternative specifications, typi-
cally in the range of 25—35 percent. Regressions that include regional
controls, shown in the lower panel of the table, have lower estimated
returns to schooling at all levels. In spite of this lower level in the
estimated returns, however, the proportional decline in the returns
caused by inclusion of family background variables is almost identical
in the two sets of regressions. One interpretation of the numbers in
the final column of table 3, then, is that the conventional estimates
of returns to schooling include a “family background bias” on the
order of 25—-35 percent. We shall return to this interpretation below
when we consider the role of measurement error.
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Direct Effects of Family Background on Earnings

We are also interested in the direct effects of family background on
wages. It is important to emphasize that in spite of the high correla-
tions between the schooling of all the family members included in the
regressions in table 2, we are able to estimate statistically significant
independent effects of the separate schooling variables. With the
large sample size of the PNAD, we have enough independent varia-
tion in the separate schooling variables to overcome what might be
expected to be an extreme multicollinearity problem. The data pro-
vide strong evidence, for example, that even after one controls for
the worker’s own schooling, the schooling of his parents, and the
schooling of his wife, a man whose father-in-law has a secondary
education has significantly higher earnings than a man whose father-
in-law is illiterate. While we are left with a number of potential inter-
pretations of this relationship, we can be reasonably confident that it
is “real” in a statistical sense.

Regression 2, which includes the schooling of the worker’s father
and mother, shows a significant wage advantage for men with better-
educated parents. When one controls for the earner’s own education
and that of his mother, having a university-educated father implies
more than a 35 percent wage advantage over having an illiterate
father.!® Having a university-educated father implies a 14 percent
wage advantage over having a father with 4 years of schooling. Sig-
nificant wage advantages are also associated with mother’s schooling.
When one controls for the earner’s own schooling and that of his
father, having a mother with 9-11 years of schooling implies a 37
percent wage advantage over having an illiterate mother. Several
studies, including Heckman and Hotz (1986) for Panamanian males
and Behrman and Wolfe (1984) for Nicaraguan females, have found
that mother’s schooling has a larger effect on earnings than father’s
schooling. Thomas, Strauss, and Henriques (1990) also find larger
effects of mother’s schooling on child health outcomes in Brazil. We
find mixed results regarding the relative effects of father’s and
mother’s schooling. In regression 2, mother’s education has a larger
effect at 5—8 years and 9-11 years, whereas father’s education has a
larger effect at 1-3 years, 4 years, and university.!’

16 That is, from the coefficient in regression 2 of table 2, a university-educated father
implies a wage that is ¢*0" = 1.3597 times the wage of a man with an illiterate father.

17 We show low estimates for the effects of university-educated mothers and mothers-
in-law in a number of the regressions. We do not attach great significance to these
since the number of women in these cells is quite low. Note that the effects of 9-11
years of schooling are generally as large for women as for men.
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Fic. 2.—Effects of parent’s schooling on earnings: percentage wage increase relative
to parent being illiterate, with controls for schooling of worker and other relatives,
Brazilian males aged 30—55, 1982 (based on regression 5 in table 2).

Regression 3 replaces the schooling of parents with the schooling
of parents-in-law. The most striking result is that the coefficients on
the schooling of fathers-in-law are larger than the corresponding co-
efficients on the schooling of fathers in regression 2 for every school-
ing category. The coefficients on the schooling of mothers-in-law are
larger than the coefficients on the schooling of mothers in all but one
category. This same result that the schooling of fathers-in-law has a
larger effect than the schooling of the fathers is also observed in
regression 5, which includes parents and parents-in-law in the same
regression. The direct effects of the family background variables esti-
mated in regression 5 are summarized graphically in figure 2. The
figure shows the percentage wage increases associated with each cate-
gory of parental schooling for the worker’s father, mother, father-in-
law, and mother-in-law, based on the final regression in table 2, the
regression that includes the full set of family background variables.
The figure shows the consistently larger effect of the schooling of
the father-in-law compared to the schooling of the father. The wage
increase associated with the father-in-law’s schooling is on the order
of five percentage points larger than the wage increase associated
with the father’s schooling. When one controls for the education of
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the earner, his wife, his parents, and his mother-in-law, having a
university-educated father-in-law is associated with 28 percent higher
wages than having an illiterate father-in-law. Having a university-
educated father is associated with a 20 percent wage advantage com-
pared to having an illiterate father on the basis of the coefficients in
regression 5. The third F-test, reported in table 2, shows that we can
reject the null hypothesis that the schooling coefficients for father’s
and father-in-law’s schooling are equal at the .05 level.'®

The relative magnitudes of these coefficients are interesting in their
own right. Moreover, we believe that the result that father-in-law’s
schooling has a larger effect on wages than father’s schooling, a result
that is very robust to alternative specifications, sheds light on the
plausibility of alternative explanations for the strong association be-
tween the earnings of a worker and the schooling of his parents,
wife, and parents-in-law. Specifically, the relative magnitudes of these
effects lead us to believe that the effect of parental schooling is not
due solely to “family connections.” As demonstrated above in the
theoretical model of assortative mating, it is quite plausible that a
worker’s unobserved wage-related characteristics would be more
highly correlated with the schooling of his parents-in-law than with
the schooling of his own parents. We argue that the most convincing
interpretation of these family background effects is that they are
proxies for unobserved worker characteristics. To the extent that
these characteristics increase labor productivity, an efficient labor
market should be expected to reward them. Our estimates of high
returns to family background therefore need not be considered evi-
dence of labor market imperfections.

The role of own schooling and parental schooling in explaining
wages is further clarified by table 4. The table summarizes the effect
on wages of changing the number of years of schooling for the
earner, his wife, his parents, and his wife’s parents, on the basis of
the regression coefficients in the final regression of table 2. The table

18 The coefficients on parental schooling in table 2 depend on the arbitrary choice
of the omitted schooling category. As inspection of fig. 2 suggests, not every marginal
increase in schooling categories gives a bigger wage increase for father-in-law’s school-
ing than for father’s schooling. Increasing the father’s schooling from 5-8 years to
9-11 years, e.g., implies a larger wage increase than increasing the father-in-law’s
schooling by the same amount. The tendency for larger effects of increases in father-in-
law’s schooling is predominant, however. Out of 21 possible pairwise comparisons
across schooling categories in regression 5, increases in father-in-law’s schooling imply
larger wage increases than increases in father’s schooling in 16 cases. In separate tests
for significance of each of these 21 pairwise comparisons (an extremely demanding
test of the data), four imply significantly larger effects for father-in-law’s schooling at
the .05 level and none implies significantly larger effects for father’s schooling. As
noted, the joint restriction that the coefficients for fathers and fathers-in-law are equal
is rejected.
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TABLE 4

PREDICTED WAGE INCREASE FROM INCREASES IN SCHOOLING, MARRIED
BraziLiaN MALEs AGep 30-55, 1982 PNAD

PERCENTAGE INCREASE IN EARNINGS ASSOCIATED
WITH INCREASE IN SCHOOLING FROM

0—4 Years 4-16 Years 0-16 Years

EFFECT OF (1) 2) 3)

Own schooling 89.57 227.47 520.80
Wife’s schooling 19.79 71.90 105.92
Father’s schooling 10.57 8.92 20.43
Wife’s father’s schooling 15.84 10.03 27.46
Mother’s schooling 6.74 —2.66 3.91
Wife’s mother’s schooling 6.43 -2.41 3.87

NotEe.—Based on coefficients in regression 5, table 2. Calculations were made at higher precision than coefficients
reported in table 2.

makes it possible, for example, to compare the wage increase associ-
ated with increasing the worker’s schooling from 0 to 4 years with
the wage increase resulting from an increase in his father’s education
from 0 to 4 years.'® Consider first increasing various family members’
schooling from 0 to 4 years, shown in column 1 of table 4. Raising
the worker’s own schooling, holding the schooling of other family
members constant, raises his wage by 90 percent. Raising his wife’s
schooling by the same amount, holding constant the schooling of the
earner and other family members, is associated with a wage increase
of 19.8 percent. Raising his father’s schooling from 0 to 4 years,
holding the schooling of the earner and other family members con-
stant, implies a wage increase of 10.6 percent. Raising his father-in-
law’s schooling from 0 to 4 years has a substantially larger effect,
implying a wage increase of 15.8 percent. Increases from 0 to 4 years
in the schooling of the earner’s mother and mother-in-law are associ-
ated with wage increases of under 7 percent.

Column 2 shows the effect of moving from 4 to 16 years of school-
ing, assumed equivalent to the “university” category for parental
schooling. An important result of this exercise is that the wage in-
crease associated with having a father with 16 years rather than 4
years of schooling is smaller than the wage increase associated with
having a father with 4 years rather than 0 years. We see in column
3 that the wage advantage implied by a university-educated father
compared to an illiterate father is 20.4 percent. If we decompose this

19 For example, wife’s father with university compared to wife’s father with 4 years
implies a predicted log wage difference of .2426 — .1470 = .0956, according to regres-
sion 5 in table 2. This implies a wage ratio of ¢*%® = 1.1003, or a percentage increase
in earnings of 10.03 percent, as shown in col. 2 of table 4.
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into a portion caused by the father moving from 0 to 4 years and a
portion caused by the father moving from 4 to 16 years, those compo-
nents are 10.6 percent and 8.9 percent, respectively.” The additional
12 or so years of schooling from 4 years to university result in a wage
increase that is smaller than the increase caused by the first 4 years
of the father’s schooling. The effects of parental schooling on wages,
then, while apparently substantial, are not associated only with those
at the top of the schooling and earnings distributions. Sons of fathers
with 4 years of schooling have as large a wage advantage over sons
of illiterate fathers as the wage advantage that sons of university-
educated fathers have over sons of fathers with 4 years of schooling.
Table 4 also demonstrates that while the earnings advantages associ-
ated with parental education are substantial, they are modest com-
pared to the returns to the worker’s own education. Increasing the
worker’s own schooling from 4 to 16 years, for example, holding the
schooling of the other five family members constant, implies a wage
increase of over 200 percent. Increasing the schooling of his father
or father-in-law from 4 to 16 years, whatever that may represent,
implies a wage increase of only about 10 percent.

Interpretation and Consideration of Measurement Error

A number of interpretations can be given to the apparent effects of
the schooling of parents, wife, and parents-in-law on wages and re-
turns to schooling. The estimates may represent direct returns to
“family connections,” presumably implying imperfections in Brazilian
labor markets. Alternatively, as demonstrated in our model of as-
sortative mating, the schooling of parents, wife, and parents-in-law
may be proxies for unobserved characteristics of the worker such as
ability or quality of schooling. Although these two interpretations
have quite different implications for labor market imperfections in
Brazil, both imply that conventional returns to schooling are overesti-
mated. Under either of these interpretations the returns to schooling
estimated with family background variables included are likely to be
closer to the returns that would be experienced by a randomly drawn
Brazilian worker. The results imply that after controlling for all these
family background variables, we are left with returns of over 10 per-
cent at all levels. This is one-fourth to one-third lower than the re-
turns implied by conventional wage equations, but still represent sig-
nificant private returns to schooling. Our results are similar to those
in previous studies from Latin America. Behrman and Wolfe (1984)
estimate a family background bias of about one-quarter using sibling

2 That is, from the row for father’s schooling in table 4, 1.1057 x 1.0892 = 1.2043.
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data from Nicaragua, and Heckman and Hotz (1986) observe that
returns to schooling drop by one-third when schooling of the mother
and father is included in the earnings equation.

One interpretation of our results, then, is that conventional esti-
mates of returns to schooling in Brazil may be roughly one-third
family background bias when family background variables are not
controlled for. This estimate of one-third may overstate the bias in
conventional estimates of returns to schooling, however. As empha-
sized above, if schooling is measured with error, then inclusion of
family background variables that are highly correlated with observed
schooling will increase the magnitude of the downward bias due to
measurement error. To see how important measurement error can
be in our results, consider the case of regressions in which worker’s
schooling is represented by a single linear schooling variable instead
of the 17 dummy variables used in table 2. Drawing on our analysis
of measurement error above, and denoting the measurement error
bias by m, note from equation (8) that

-\
= TR ©
1 - RS*.F

where N = V(w)/V(S*), the proportion of measurement error in ob-
served schooling; B, is the true returns to schooling; and R2, p is the
R? from a regression of measured schooling on all other included
variables. As we add additional family background variables, the mea-
surement error increases as R2..p increases. Since we can estimate
Rj}..r for any set of independent variables F, we can get some sense
of the potential increase in measurement error bias.

Table 5 shows what the measurement error bias would be for our
estimates of returns to schooling when different sets of family back-
ground variables are used, given alternative assumptions about the
noise-to-signal ratio A and true returns to schooling B,. As shown in
the first row of the table, ﬁ falls by about one-third, from .163 to
.111, when the full set of family background variables is included,
consistent with our results above. The third row of the table shows
R3..p for each set of regressors. For regression 1 the only regressors
besides worker’s schooling are age, age squared, and race. As shown
in the table, a regression of worker’s schooling on these variables has
an R? of .098. If we assume that observed schooling is 15 percent
measurement error (A = .15) and true returns to schooling B, = .15,
then from equation (9) we can calculate that the measurement error
bias in f in regression 1 is —.025.2' When dummies for the schooling

2l We can make only educated guesses about the amount of measurement error in
our schooling variable. Ashenfelter and Krueger (1992) estimate measurement error
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of the worker’s father and mother are included, the R? of worker’s
schooling on all other regressors increases dramatically to .487. In-
cluding these variables in the earnings equation causes B to fall from
.163 to .143. Continuing to assume that A = .15 and B, = .15, we
calculate from equation (9) that the measurement error bias in B is
—.044. The change in measurement error bias from regression 1 to
regression 2 is —.0189, compared to a change in the estimate of § of
—.0201. In other words, 95 percent of the observed change in
would be due to the increase in measurement error bias if A = .15
and B, = .15. From the other columns of table 5, over 80 percent of
the observed decline in B as additional family background variables
are used would be attributable to increased measurement error bias
under the assumption that A = .15 and B, = .15.

The last three rows of table 5 show the change in measurement
error bias across regressions given lower values of A and B,. Even
given what seem to be conservative estimates for A and B of .10,
measurement error bias accounts for almost 40 percent of the ob-
served decline in § across regressions. Only when both X\ and B ap-
proach .05 do we see measurement error explaining less than 10
percent of the observed decline in . While we have little firm basis
for estimating either the proportion of measurement error in school-
ing or the true returns to schooling, levels of 10—15 percent for both
quantities seem plausible. It is clear that even modest levels of mea-
surement error can lead to substantial increases in measurement er-
ror bias when family background variables such as the ones we use are
added to standard wage equations. The conclusion that conventional
estimates of returns to schooling in Latin America are one-third fam-
ily background bias, then, may be too strong. Previous studies that
have reached similar conclusions, such as Behrman and Wolfe (1984)
and Heckman and Hotz (1986), may have overstated the extent of
the bias, since they did not consider the potentially serious role of
measurement error bias.

Conclusions

Using data on the schooling of an earner’s parents, wife, and parents-
in-law, we identify substantial effects of family background on wages

in reported schooling in the United States of about 10 percent. Since the total variance
in schooling is much higher in Brazil, the proportion that is measurement error may
be smaller (Lam and Levison [1992] show a variance in schooling in Brazil more than
twice the variance in the United States, even though the Brazilian mean is less than
half the U.S. mean). On the other hand, there may be an overall tendency for greater
inaccuracy of reports in Brazil, combined with greater proportional errors due to the
restriction that errors will be in integer quantities around a much lower mean.
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in Brazil. When one controls for the earner’s own schooling and the
schooling of the other four relatives, having a father with a university
education is associated with a 20 percent wage advantage compared
to having an illiterate father, and a 9 percent advantage compared
to having a father with 4 years of schooling. Inclusion of family back-
ground variables in wage equations lowers estimated returns to
schooling by one-fourth to one-third, consistent with previous studies
of Latin American labor markets.

Our analysis of the confounding influence of measurement error
suggests that our estimate that conventional estimates of returns to
schooling in Brazil are one-third family background bias may be over-
stated. Looking at the components of measurement error bias, we
make alternative assumptions about the magnitude of measurement
error and the true returns to schooling. Combining these assumptions
with estimates of the correlations between observed schooling and our
family background variables, we show that even modest assumptions
about the degree of measurement error imply that increased mea-
surement error bias accounts for a large proportion of the decline in
estimated returns to schooling when family background variables are
added to the wage equation. Our results suggest that failing to take
account of measurement error may lead to substantial overestimates
of the magnitude of the family background bias in estimates of re-
turns to schooling. _

While our results are consistent with “structuralist” models of labor
markets that emphasize labor market imperfections and an important
role for family connections, we find the results more consistent with
alternative interpretations. A surprising and substantively important
result is that the schooling of fathers-in-law has a greater effect on
workers’ wages than the schooling of fathers. This result, though
counterintuitive, is consistent with our model of intergenerational
transmission of schooling and assortative mating. We interpret the
result as evidence that family background variables are proxies for
unobserved worker characteristics, rather than direct determinants
of earnings through nepotistic family connections.

Although we estimate nontrivial effects of the schooling of parents
and parents-in-law on wages, it is important to emphasize that the
effects are modest in comparison to the effects of the worker’s own
schooling. While having a father with 4 years of schooling implies a
9 percent wage advantage over having an illiterate father, ceteris
paribus, increasing the worker’s own schooling from 0 to 4 years
implies a 90 percent increase in earnings. Even ignoring the poten-
tially important role of measurement error bias, we continue to esti-
mate returns to schooling of over 10 percent after controlling for the
schooling of the worker’s parents, wife, and parents-in-law.
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