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Abstract

Conventional wisdomisthat: (1) mother’s schooling has widespread positive substantial effects
on child education; (2) these effects tend to be much larger than those of father’s schooling; and (3)
therefore, ceteris paribus, thereis a stronger efficiency case (given education externalities) for subsidies
for female than for male schooling. This paper first discusses a general framework for thinking about the
impact of mother’ s schooling on child education and then surveys what we know on the basis of all 237
estimates that have been located. Examination of available estimatesin light of this general framework
suggests that knowledge on the impact of women’s schooling on child education generally could be
improved with more clarity about what model is estimated, roles of possibly important unobserved
variables such as preferences and abilities, distinctions between particular and more-general total effects,
and use of broader indicators of both mother’s and child’ s education that capture outcomes rather than
primarily time-in-school inputs.

Taken at their face value the central tendency of current estimatesis consistent with the
“widespread” and “ positive” part of point 1 of the conventional wisdom, but not with the * substantial”
part of point 1, nor for the claim that the effects of mother’ s schooling tend to be much greater than
those of father’ s schooling -- and therefore not with a efficiency argument for large subsidies for female
schooling, nor for larger subsidies for female than for male schooling.

Most studies, however, include among right-side variables some that possibly are determined
partially by mother’s schooling. On the basis of a priori considerations, a few studies that explore the
effects of such procedures, and new estimates that characterize all estimates that have been located, the
usual specifications lead to a substantial underestimate of the total effect of mother’s schooling and a
smaller upward biasin the estimated relative impact of mother’s versus father’ s schooling, with control
for income and less so school characteristics biasing the estimated effects towards mother’ s schooling
and control for number of children and community characteristics biasing the estimates somewhat less
towards father’ s schooling. In future work within the assumptions of the standard specification it would
be desirable to explore how sensitive estimates of the impact on child education of mother’ s schooling are
to theinclusion of other controls that arguably are determined by women’s schooling.

Most existing studies do not control for possible biases in the estimated effects of mother’s
schooling due to unobserved (by analysts) abilities and preferences that directly affect child education
and that are correlated with mother’ s schooling. A few studies suggest that unobserved preference and
ability endowments may affect importantly the estimated impact of mother’ s schooling on child
education, with estimates generally (though not always) biased upwards by the failure to control for these
endowments. They also suggest that marriage market considerations may be critical for analyzing the
impact of mother’ s schooling on child education, and that such considerations at least in some contexts
increase the estimated impact of mother’ s relative to father’s schooling. But these studies also point to
the sengitivity of the results to how such endowments are controlled, including the limitations of partial
controls through observed indicators. Thereforeit iscritical for interpretation that the underlying model
be spelled out explicitly and used directly as a guide to the estimation method because estimates using
behavioral data are necessarily conditional on particular assumptions about the underlying model and
explicit modeling makes it clear on what the interpretation is based.



Women'’s schooling iswidely thought to have important nonmarket effects additiond to any effects on
market productivity. Scholarly studies and the gpplied policy literature have stressed that for such reasons femde
schooling is an important factor in poverty dleviation and economic development strategies in awide range of

economies, asis reflected in the following quotations from diverse scholars and operationd organizations; *

“...once dl the benefits are recognized, investment in the education of girls may well be the highest-return
invesment available in the developing world....Increased schooling has Smilar effects on the incomes of
males and females, but educating girls generates much larger socid benefits” Summers (1993, p. v)

“Asisnow wel known, educating women has a powerful multiplier effect on the well-being of families
and on asociety’ s generd leve of human development. As women become literate, fertility ratesfal,
infant and child hedlth improves, children’s educationa level increases and household nutritiond and
sanitary conditionsimprove.” UNDP (1996, p. 110).

“Many, though certainly not dl, studies have demondirated that materna education has a bigger impact
on child human capita outcomes than that of fathers.” Thomas, Schoeni and Strauss (1996, p. 14)

“Such evidence would seem to indicate the importance of the mother in providing alearning environment
for her child. 1t demondrates a potentialy important nonmarket benefit of mother’ s education that should
be evauated in ng the value of subsidies to women's education.” Heckman and Hotz (1986, p.
532)

“...perhaps the most fundamental economic factor [in the determination of children’s education] isthe
human capitd of the parents, typicaly measured by the number of years of schooling attained. This
variable ... isincluded in virtualy every sudy [reviewed in this survey]; it is Satigticaly sgnificant and
quantitetively important, no matter how it is defined. The human capitd of the mother is usudly more
closdly related to the attainment of the child than isthat of the father.” Haveman and Wolfe (19953, p.
1855).

“An important intergenerationa effect of women's education isimproved educationa outcomes for
children. In many cases, mother’ s education has been found to have alarger impact than father’s
education on children’s schooling, even though father’ s education may aso capture a beneficid income
effect.” Hill and King (1995, p. 25)

“The economic and socid returns to education for women are substantia; the laiter are on the whole
probably greater than those for men. Education raises the productivity and earnings of both men and
women....Educated mothers have more educated children.... Thus by educating its women, a country
can...offer its children a better future. Yet, paradoxicaly, many countries spend lessin educating women
than they do in educating men.” Herz, Subbarao, Habib and Raney (1991, p. iii).

Also see Behrman and Stacey (1997), Haveman and Wolfe (1984, 1993, 1994, 1995b),
King and Hill (1993), Michael (1982), Schultz (1993b), World Bank (1990, 1991, 1995) and the
many references therein.



“In mogt studies of children in high-income countries, the mother’ s education has alarger effect than the
father’ s, even though the father’ s education implies alarger effect on the family’ sincome because he
tends to receive a higher wage and to work more hours.” Schultz (19933, p. 74)

Among the more important possible nonmarket effects of women's schooling that often are mentioned
explicitly in such dams are the pogtive effects of mothers schooling on their children’s education. The
conventional wisdom is that the effects of mothers schooling on children’s education are positive, pervasive,
substantid and tend to be much greater than the effects of father’ s schooling, with some clams that there are
intergenerational gender links so that there are rdlaively large effects on daughters education in comparison with
those on sons education. These effects are potentidly very important because children’s education is thought to
shape in magjor ways not only their own economic and other options, but also how the broader society faresin
attaining digtributiona and growth gods because of dleged important knowledge externdities.  Thereforeitis
informative to know, for better understanding, prediction and policy, to what extent mother’s schooling plays a
major role in determining children’s education.

In this paper | survey what we know about the effects of mother’ s schooling on child education. Section
1 begins with congderation of Smple models within aset of stylized stages of child development during which
mother’ s schooling may affect child education. This provides aframework with which to consider the existing
empiricd literature. It digtinguishes a priori between different types of effects and different types of reations that
might be estimated to ascertain the importance of various possible effects. It suggests how different market
failures, perhaps conditiona on the extent of economic development, may play critica rolesin these processes. It
adsoindicates that it may be difficult to estimate the causa impact of mother’s schooling on child education versus
the association of mother’ s schooling with child education.

Section 2 firgt presents the “data’ used in the rest of the study -- dl the studiesthat | have been able to
locate on the impact of mother’s schooling on child education -- and then considers both significance of
coefficient estimates and the estimated magnitudes of these effects, whether they tend to differ depending on the
level of development, the reative magnitude of effects of mother’ s versus father’ s schooling on child education
and the relative magnitudes of mother-daughter, mother-son, father-daughter and father-son links. Section 3
consders some evidence, based on these same studies, about possible estimation biases due to subset of
ingppropriately included variables. Section 4 turns to more detailed consideration of a subset of studies that
attempt to deal with some of the estimation problems related to usually unobserved variables and endogeneity of
mother’ s schooling that are noted in Section 1. Section 5 concludes with a summary of what we know, what we
do not know, and what are the possible policy implications of what we know.



Section 1. Framework for Analysis of Impact of Mother’s Schooling on Child Education

Schoaling is not identical with education if education means acquiring knowledge, including learning how
to learn. Other factors than just schooling, such as the home and community environment, aso affect education.
But schooling generdly isthought to be centrd for the educeation of children. Mogt of the available studies of the
impact of mother’ s schooling on child education focus on indicators of child education related to schooling.
Therefore it is useful to condder three stylized stages or periods of child development: pre-school years, school
years, and post-school years. Mother’s schooling may be associated with her child's education in any or al of
these three stages, as well as with trangitions from one stage to the next stage. There are some conjectures that
the impact of family background, presumably including mother’s schooling, islikely to fade over the child'slife
cycle because of the impact more and more of extra-familia factors (e.g., Featherman and Hauser 1978,
Behrman, Hrubic, Taubman and Wales 1980). But for some educationd input indicators, such as child school
enrollment in high-enrollment societies, the margin for mother’ s schooling having an effect may only be reflected
in behaviors of older children. In such cases the observed effects may be nonlinear, first increasing until the point
of margind educationa decisions and then fading as the child ages further.

The effects of mother’s schooling on child education may be direct, such as through increasing child
cognitive achievement because of time that a more-schooled mother spends educating her children. Or the
effects may be indirect because more-schooled mothers may have influence on other factors, from books
available in the home to the qudity of schools, that directly affect child education. Estimation of structura
relations such as cognitive achievement production functions in principle can permit identification of direct effects.
Edtimation of reduced-form decision rules or demand relationsin principa can permit identification of the totd --
direct plusindirect -- effects. In Subsection 1.1 1 consder both of these types of relations. In Subsection 1.2 |

turn to some measurement and estimation problems.

Subsection 1.1 Relationsthat Might Be Estimated to Assess Impact of Mother’s Schooling on Child
Education
Structurd Reldions: Structurd relations include the preference and production functions that are used to

model behaviors, in this case those related to child education. Child education can be represented by a vector of
capabilities that are produced by choice and predetermined variables in production processes that can be
represented directly by production functions -- technica relations between “inputs’ and “outputs.” For example,
cognitive achievement (CA) of achild a a point in time is one such cgpability that iswiddy hypothesized to be
produced by vectors of variables such as: innate individua abilities and other genetic endowments (G) of that
child, the child's hedth and nutrition tatus (H), the time that that child spends in learning at home (T") and at



school (T) and in other activities (T°), thetime of the mother (T™) and of other household members (T%") in
interaction with that child, schooling of the mother (S™) and of other household members (S*), innate individual
abilities and other genetic endowments of the mother (G™) and of other household members (G°") that directly
affect the educeation of that child, aspects of the home environment (e.g., availability of books) that affect child
education (E"), characterigtics of schools that the child attends (E), characteristics of other environmentsto
which the child is exposed that affect education (E°) and chance events (€). These can be summarized by a
production function that relates the various inputs to the output of interest, cognitive achievement (CA) in this
example, of the generd form:
@ CA =f(G,H, T, T5, T°, T, T°", S", " G", G°", E", B, E©, €).
Time subscripts are not included explicitly. But each of the variables/vectorsin this production function in genera
refers to the whole history of the child to the point a which the cognitive achievement of the child is measured. If
this production function is to be estimated for a particular delimited period of time instead of the whole lifetime of
the child to the point at which the child's cognitive achievement is measured, it is necessary to control for the
initia values of the child's cognitive development (and other dimensions of educationa development) at the Sart
of that period, perhaps by focusing on the change in cognitive achievement during the period of interest.

Mother’s schooling (S™) enters directly into the production function as written in relation (1) because a
magor possible direct role of mother’s schooling on child educeation is that mother’ s schooling may affect the
effectiveness of any of the other inputs. Most emphasized in the literature on child development isthat more
schooled-mothers use the time that they spend with their children more effectively in terms of educating their
children than do less-schooled mothers. That is, if time that the mother spends with the child ismeasured in
“efficiency units’ that reflect the margind effectiveness of that time in educating the child (analogous to the use of
efficiency units of labor to represent the productivity impact of heterogenous human capital in other processes),
the number of efficiency units that the mother spends with the child dependsin part on the clock time that she
spends with the child and in part on her schooling. But a more-schooled mother may make more effective use of
any of theinputs, not just the time that she spends with the child. For example, a more-schooled mother may
provide guidance and supervison so that books and other learning materias in the home are used more
effectively in child education. Direct estimation of production functions for various dimensons of child education
could illuminate to what extent mother’ s schooling enhances the effectiveness of the time that she spends with the
child and of other inputs into the production of these dimengons of child education. To explore this question the
empirica specification of the production functions would have to dlow for interactions between mother’s
schooling and other inputs into child educeation.

Dynamic Decison Rules or Reduced-Form Demand Relations: Underlying the determingtion of the




inputs into educationd production functions are behaviora choices. If mother’s schooling affects the choice of
these inputs, asin generd it would seem that mother’ s schooling would, the totd effect of mother’s schooling
includes the direct effect through the production function asin relation (1) plus the indirect effects through
changing the other inputs.

The usud formulation for what determines the choice of inputs into such production functions is consistent
with parents maximizing in each period or stage an objective function subject to production function congraints
(such asinrelation 1), actual and expected market prices (P, P°,), and assets as of the end of the previous
period (A.;). The objective function itsdf may reflect some implicit or explicit bargaining among household
members with different preferences and different control over resources? The objective function depends, inter
alia, directly (e.g., because of parenta atruism) or indirectly (e.g., because of expected intergenerationd
transfers from the child to the parentsin the latter’ s old age) on child education. Mother’s schooling (asswell as
her innate abilities and preferences and other assets and attributes that she bought to the household) are among
the predetermined variables for this maximization that are included in the end-of-previous-period assets.
Dynamic decison rules are implied for al of the choice inputs into child education (as well asinputsinto other
production processes) and for dl choice outcomes for this period including child education (C,), with the
redlization of these outcomes aso dependent on a vector of stochagtic terms (u):

@ C=hP. P Au, W)

These reduced-form decision rules could be estimated to find the effect of mother’ s schooling during the period
of interest on inputs used to produce child education and on indicators of child education. An dterndiveisto
subdtitute into relation (2) the previous period determinants of these outcomes -- including, presumably, previous
period prices and expected prices and mother’ s schooling and her abilities and capabilities that are part of the
household' sinitid conditions (A):

3 Ci=h(P, P°,, Py, PP Agy Wy Uy, -0

This changes what is estimated from the impact of mother’ s schooling on current child education to the cumulative
impact of mother’s schooling on child education.

Unbiased estimates of the decison rules for educationa inputs may yield sgnificant effects of the indirect

effects (i.e., those on choices of production inputs rather than on the production process) of mother’s schooling

?In principle one could incorporate the household formation process into the analysis, as Foster
(1996) emphasizes. This process may involve matching in part on unobserved varigbles relating to
capabilities or preferences for educating children. | am unaware of studies other than Foster’ s that
attempt to estimate empiricaly the impact of marriage market matching on estimates of child education,
30 | put asde thisdiscusson until | discuss his paper in Section 4.

5



for anumber of reasons. (1) more-schooled mothers may be better at choosing appropriate educationd inputs
than are less-schooled mothers given uncertainties about qualities and effectiveness of heterogenous educationd
inputs; (2) more-school mothers may assess expected prices, including those for future returns to education,
better than do less-schooled mothers; (3) more-schooled mothers may be able to deal better with shocks than
less-schooled mothers;® (4) more-schooled mothers may add more to household resources than less-schooled
mothers (either through adding to income and/or through reducing pressures on given resources by having fewer
children) and child education ether isanorma consumption good or child educationd investments depend on
household income because of capitd market imperfections for human resource investments; (5) more-schooled
mothers may assure that alarger proportion of any given level of household resources go to child education than
do less-schooled mothers because they have more bargaining power over intrahousehold alocations than do
less-schooled women and are likely to have more pro-child-education preferences than their husbands (or other
relevant household decision makers); and (6) more-schooled mothers serve as role models who, by virtue of
their example, dicit more intensve educationd effort from their children.

Unbiased estimates of the decison rules for child educationa outcomes may yidd significant effects of
mother’ s schooling for al the reasons listed in the previous paragraph plus the reasons discussed above with
respect to educationa production functions. These are the total effects -- including both the direct effectsin the
production process and the indirect effects through the choice of production inputs.

Reations (2) and (3) both point explicitly to the role of prices and therefore markets, which relate to the
question of why mother’s schooling may vary substantialy at different stages of child development and in different
contexts even if the underlying production relaions for child education are identica.

The relative importance of various educationd production function inputs tends to vary acrossthe
development stages of the child. For very young children, the individua and household inputs are likely to be
relatively important because markets are unlikely to be very developed for the types of inputs needed, particularly
if they are needed at irregular intervals over long hours. Once the child goes to pre-school, school or to work,
the time spent in those activities and the nature of those environments are likely to increase in rdative importance
in comparison with the home environment.

Markets and the relative actud and expected prices dso very substantidly across societies and, within
societies, across regions -- particularly between rura and urban areas in developing countries. Thereisa

tendency for markets to be more developed in higher-income societies and in urban areas of developing

3This possihility is related to the point about education helping individuals dedl with innovations
that was emphasized long ago by Welch (1970) and Schultz (1975) and for which Rosenzweig (1995)
summarizes some recent systematic empirica evidence.
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countries, including markets for goods and services related to child development. Where such markets are more
developed, the dternatives to using mother’ s schooling for child education tend to be greater and less costly, so
there is more subgtitution of these aternatives for mother’ s schooling than where such markets do not exist or are
less developed so that households and families must perform more functions (e.g., Ben-Porath 1980, Pollak
1985). Likewise, where markets are more developed there tends to be greater options for more-schooled
women in market activities, which means that the opportunity costs of mothers spending time in time-intensive
child educationa activitiesis higher. Where markets are more developed, there dso are likdly to be more
emphasis on secondary and tertiary education, at which levels the direct impact of the home environment islikely
to be less than for pre-school and primary education. Further with the process of development and more
emphasis on brain rdative to brawn, the rdaive gains from women speciadizing in household production tends to
decline. For dl of these reasons, a priori it would seem that mother’ s schooling would tend to be less important
in child education in more developed economies. On the other hand in more devel oped economies, or perhaps
in more rapidly changing and devel oping economies, the information processing role of mother’s schooling may
become more important. Also if thereis atendency for reductionsin the importance of extended households
with the process of development, thisimplies a decline in the availability within the household of dternativesto the
parents (e.g., grandparents) for the home dimensions of child education.

Subsection 1.2 M easurement and Estimation Problems
Making confident inferences about causd effects of the impact of mother’ s schooling on child education
from the types of behaviord datathat usudly are available to socid scientigs is difficult because of dataand
esimation limitations. | now turn to some of these problems.

1. Random measurement error in obsarvations on mother’s schoaling: Asiswdl known, random

measurement error in aright-sde variable tends to bias the estimated effect of that variable towards zero. Recent
esimates for the United States, for example, suggest that survey-reported years of schooling may have a noise-
to-signd ratio of about 0.10 and thus underestimate the impact of schooling by about that order of magnitude.
Arguably the noise-to-signd ratio for women's schooling is somewhat bigger than that for men’s schooling in
samples in which the primary respondents are household heads (often defined to be males if prime-age adult

“These studies focus on the role of schooling in determining earnings, but the point regarding the
underestimate of the impact of schooling due to random measurement error (including the exacerbation
of the biasin “within” or fixed effects estimates) holds equally for nonmarket outcomes. See
Ashenfelter and Krueger (1994), Ashenfdter and Zimmerman (1997), Behrman, Rosenzweig and
Taubman (1994) and the references therein.



males are present and not incapacitated) because, rather than self-reports as for the household heads, the reports
are second-hand. Using transcript-based schooling attainment rather that saf reports presumably would diminate
most of this measurement error, but collecting such data often is very expensve. The impact of random
measurement error can be controlled by using predicted mother’ s schooling rather than actuad mother’s schooling
in estimates of rdations (1)-(3) if () there are predictors (instruments) the errors in which are independent of the
measurement error in mother’ s schooling and (b) these predictors are not correlated with the disturbance termsin
the relations being estimated (with the latter condition being related to unobserved predetermined varigbles,
which are discussed next). Candidates for such instruments include reports on mother’ s schooling from other
individuas (which arguably satisfy () but probably not (b)) and price shocks her childhood household faced
when the mother was of school age (which islikely to satisfy both (a) and (b)). Itisof interest to note that if mae
household head' s report women's schooling with random measurement error that is uncorrelated with the
measurement error in the schooling that the women themselves would have reported, the reported women's
schooling used in the estimates effectively serve as a good instrument for the true level of women's schooling for
the purpose of diminating the bias due to measurement error even if the noise-to-signa ratio for the reports of the
male household headsis larger than that that would result were women to report their own schooling.

2. Unobserved predetermined variables that are correlated with mother’s schooling and that enter
directly into the relation being estimated: Such variables cause biasesin the estimated effects of mother’'s
schooling because in the estimates mother’ s schooling partidly proxies for the corrdated part of the unobserved

variables. The direction of the bias depends on the sgns of the correlations and on the Signs of the true effects of
the unobserved or omitted variables. Important candidates for such variables in production function estimates
with most data sets include the mother’ s innate ability and other endowments (G™), the child' s ability and other
endowments (G) that are correlated with those of the biologica mother through genetic transmission, and school
and community characteridtics (B, B°) that are affected/dected in part by community resdents. Any such
variables that affect the production function estimates aso affect the reduced-form decison rule estimates. In
addition there are other important candidates for unobserved variables in the reduced-form decison-rules. For
example, more-schooled mothers may assure that alarger proportion of any given level of household resources
go to child education than do less-schooled mothers because they have more pro-education preferences than do
less-schooled women (and/or be matched in marriage markets with men who have more-schooled preferences).
The examples given here of unobserved abilities and other endowments, and preferences are likely to lead to
biases away from zero in the estimated impact of mother’ s schooling (though as Foster 1996 emphasizes, taken
In isolation the covariances in unobservable preferences between spouses can in some contexts cauise a

downward biasin the estimated impact of mother’s schooling -- see Section 4 below).



Such biases would be avoided if, instead of behaviord data, experimental data were used in which
mother’ s schooling were randomly assigned. Such experiments of course are not conducted. But it isuseful to
date that thet is one resolution of the problem to point out the questionableness of the usud (and usualy implicit)
assumption that mother’ s schooling is randomly distributed with respect to whatever isin the disturbance term of
the rdation being estimated. Such biases aso might be avoided if mother’ s fixed effects estimates can be madein
which mother’ s schooling changes over time (and thus her relevant schooling changes for the same child
development stage for different children of the same mother), but such datararely are available (see Section 4 for
discussion of Rosenzweig and Wolpin 1994, the one example of which | am aware). These biases dso could be
avoided by using insrumenta variable estimatesin which the identifying instruments for the first Sage estimates
are (i) sufficiently good predictors of mother’ s schooling® and (i) not correlated with the disturbance term in the
relation being estimated. These may be difficult conditions to satisfy. Price shocks that the household in which
the mother was raised faced when she was of school age are a possibility that satisfy (i), but may or may not
satisfy (i).

3. Unobserved choice variables that enter into the relation being estimated: Estimates of production

functions usudly are made under the assumption that dl the relevant choice variables are obsarved. If some
choice variable is not observed in the data, the failure to control for that variable may cause biasesin the
estimated coefficients for the observed variables in an indeterminant direction. Effectively estimates of the impact
of the observed right-side variables may include not only their true direct impact but dso part of the impact of the
reduced-form determinants -- that include mother’ s schooling -- asthey are transferred in redlity through the
choice variables that are not observed by the analyst. For an explicit example, in most data sets the time spent
by mothers with their children in educationd activitiesis not observed. The time that the mother spends with the
child in mogt contexts is likely to be inversaly associated with her schooling because the opportunity cost of such
timein other activitiesislikely to increase more with schooling than her productivity in child care® Therefore the
direct productive effect of women's schooling in the estimation of relation (1) islikely to be underestimated
ceteris paribus because the observed mother’ s schooling isinversely associated with the unobserved time that

°See Bound, Jaeger and Baker (1995), Nelson and Startz (1990a,b) and Staiger and Stock
(1997) for discussions of problemsif the instruments are not good predictors of the variable being
ingrumented.

®In some contexts, however, the labor market returns to women's schooling are very low or nil
(e.g., much of rural South Asa, see Behrman, Foster, Rosenzweig and V ashishtha 1997, Foster 1996,
and Foster and Rosenzweig 1996), so the opportunity cost of mothers' time apparently does not
increase with their schooling.



the mother spends with the child. Dedling with the possibility of unobserved choice inputs in estimates of
production functionsis difficult. Even experimenta data do not solve this problem. It would seem that the best
that can be doneisto bring to bear a priori information in the form of other relevant estimates -- e.g, the subset
of production function parameters that relate to the unobserved varigbles. Behrman and Lavy (1997) provide
more detall and an illudtration in which estimates of preferences determining intrahousehold alocations hep to
bound the implied true parameters of observed production function parametersin the presence of unobserved
choice variables.

Unobserved current period choice variables are not a problem with properly specified decison rule
estimates, though unobserved choice varigbles at the end of the previous period are aproblemif relation (2) isto
be estimated.

4. Imperfect indicators of child education: The most commonly used indicators of child educetion in the

empirical literature reviewed below pertain to time in school -- school attainment, current enrollment, age of
initia enrollment and of completing school, and probabilities of trangtions among school grades or levels, grade
repetition and dropping out. For children il in school, school attainment is right-censored, which may cause a
biasin the estimated impact of mother’s school (probably downward). Subject to distributional assumptions,
gatistical techniques can be used to control for this censoring (e.g., King and Lillard 1987). More generdly, time
in school isnot identical with child education. Asisindicated in relation (1), time in school perhaps is better
viewed as an input into the educationa process rather than the outcome of that process. From this perspective,
time in school isagood indicator of child education only under some strong assumptions about the production
technology and the efficiency of the production process -- e.g., that the production technology has fixed
coefficients so that other inputs are not substituted for time in school, that the technologica coefficients for timein
school are independent of the time in school, and that time in schoal is binding in the production process. These
Seem very strong assumptionsindeed. A priori and on the bases of a number of studies it would seem that
individua characterigtics, agpects of home and community environment and school characteristics (school
“qudity”) can subgtitute considerably for timein schoal. If so, then theimpact of mother’s schooling ontimein
schoal, while of interest in itself because thisin an important educationa input, may not give avery good
indication of what the impact of mother’s schooling is on child education outcomes.” Theided resolution if this

"Behrman and Knowles (1997b) provide an illustrative example of how the associations of
educationd inputs and educationa outcomes with particular variables may vary consderably. They
report, using Vietnamese data, cognitive achievement eadticities with respect to household income of
only about asixth of the school atainment eadticities with respect to household income. They
conjecture that some combination of differentid sdectivity regarding who drops out of school (relating
to income-ability interactions) and inefficiency in education production may reconcile these differences.
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problem is to have good indicators of educationa outcomes, not only of time in school, for the analyss.
5. Contralling for choicesin other right-hand variables in the relation If there is not control for the right-

sde choice variablesin rdaions (1) and (2), smultaneity bias may contaminate the estimated impact of mother’s
schooling. This bias may bein ether direction, depending on the exact details of the underlying truerelaions. To
eliminate this bias, Smultaneous estimation methods can be used, conditiona on the structure of the overdl
behaviord modd (and the assumptions at the end of the second point above).

Asde from the question of smultaneity, there isthe question of whether the estimates that are attained are
estimates of the total or of some partia effect of mother’s schooling. As noted in Subsection 1.1, unbiased
estimates of relation (1) yield estimates of the direct effect of mother’ s schooling on the production process
outcome and unbiased estimates of relation (2) yield the tota within-period effect of mother’ s schooling
conditiond on the (partialy-choice) assets at the end of the previous period. These are interesting estimates, but
it must be kept in mind that they do not reflect the totd effects of mother’ s schooling if mother’ s schooling affects
the other inputsin relation (1) or the end-of-the-previous-choice varigblesin relation (2). For the available
literature this observation raises the question whether the total impact of women's schooling often may be
misrepresented in estimates of what apparently are considered reduced-form decision rules because women's
schooling may affect other right-sde variables that commonly are included in the estimates -- household income,
number of children, and school and community characterigtics.

6. Mother’s schooling versus mother’ s education: Presumably what is of redl interest is the impact of

mother’ s education on child education. But the empirical literature uses only mother’ s schooling attainment for
investigations, o | refer to “mother’ s schooling” rather than “mother’ s education” in most of this paper.
However, as noted with respect to child education in relation (1) in point 4 above, the time that mothers spent in
schoal isonly oneinput in mothers' education. Other factors, including the home and community environment and
the qudity of the schooling, aso probably mattered. Therefore years or grades of schooling is an imperfect
proxy for mother’ s educeation that may be partidly but only imperfectly representing other factors. Because
mother’ s schooling attainment islikely to only partly represent other factors that determined her education, the
use of mother’ s schooling to represent her education is likely to misrepresent the total association between
mother’ s and children’s education.

Were this misrepresentation random -- i.e, were it the case that mother’ s education equals mother’s
schooling attainment plus a random term -- the use of mother’ s schooling to represent her education would be a

case of classca measurement error, with the classical result of biasing towards zero the estimated effects of

But, whatever the explanation, in this case the schooling attainment response would be quite mideading
regarding the cognitive achievement response.
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interest that is discussed in point 1.

But a priori and on the basis of estimates relating to economic outcomes, it would gppear that mother’s
schooling attainment is correlated with other factors that affected her schooling but that are not observed in the
data (e.g., better quaity schools might have increased the education of mothers and induced them to attend
school longer, Behrman and Birdsall 1983; children with grester genetic endowments have more and better
schooling, Behrman, Rosenzweig and Taubman 1994, 1996). If so, ceteris paribus the estimated association
between mother’ s schooling attainment and child education does not reflect the causal impact of mother's
schooling attainment alone but also the other correlated determinants of her education due to the unobserved
predetermined variable problem noted in point 2 above.

The net result on the estimated impact of mother’ s schooling isunclear. The true effect of mother’s
education may be underestimated or overestimated. Likewise the true effect of mother’ s schooling attainment
probably is misrepresented as well, with the direction depending on the effects of random measurement error in
point 1 versus that of correlated missing variables such as ability, school quality, and preferences regarding
schoaling.

To resolve this problem better measures of mother’ s education should be used. Studies of the impact of
women's schooling on nonmarket outcomes should follow studies of the impact of schooling on labor market
outcomes by shifting to measures of educeation (e.g., cognitive achievement) or the inclusion of school
characterigtics additiond to school attainment, rather than limiting the representation of mother’s education to her
schooling atainment.

Section 2. Survey of Empirical Estimates of the Impact of Mother’s Schooling on Child Education

Now | turn to the exigting literature on the impact of mother’s schooling on child education. Subsection
2.1 firgt introduces the “data’ used in the rest of the paper -- the estimates from dl of the studies that | have been
ableto locate -- and some generd characterigtics of the underlying studies. Subsection 2.2 turns to what these
dataimply about various dimensions of the magnitude of the estimated effects of mother’ s schooling on child
education.

Subsection 2.1 “Data” and Some General Properties of the Estimates

This survey covers the 237 estimates from 85 micro studiesthat | have been able to locate on the impact

of mother’s schooling on child education.? These studies are summarized in three appendix tables. Appendix

8Undoubtedly there are many studies that are not included in this survey. In afew casesthat is
because | conscioudy selected one of severa related studies by the same author(s) to represent a body
of work. In some cases that is because, in order to keep this survey of manageable length, | have not

12



Table A1 summarizes 193 estimates of the margind effects of mother’ s schooling on 14 indicators of inputs into
child education that are presented in rough order of child age/development: (1) Mother’s Home Time Usg, (2)
Ever Enrolled Probatiility, (3) Enrollment Age, (4) Current Enrollment Probability, (5)Timein School Given
Enrolled, (6) School Choaice, (7) Grade Repetition Probability, (8) Failed Grades, (9) On-Time Promotion
Probability, (10) Grades Attained to Time of Survey, (11) Dropout Probability, (12) Probability of Progression
to Next School Level, (13) Dropout Age, and (14) Completed Schooling Grades'Y ears. By “margind effects’ |
mean the estimate of how much the child educationd indicator changes with an additiond year of mother’s
schooling atainment. Appendix Table A2 summarizes 37 estimates of dadticities of two child schooling
indicators -- Household Educationa Expenditure and Cognitive Achievement -- with respect to mother’s
schooling. Appendix Table A3 summarizes 7 estimates of the percentage impact of margind changesin mother’s
schooling on earnings from earnings functions that control for inter alia for the child's schooling attainment and
work experience. All three tables include information on other varigblesincluded in the multivariate estimates. In
al three tables the Sgnificance and Sgn of the estimates are given even if the desred margind effects, dadticities
or percentage effects cannot calculated from the information provided in the study.® If more than one estimate is
presented in astudy, | include the estimate that | understand is the preferred one (and comment in the notes if
dternative approaches change significantly the estimated impact of mother’ s schooling).

Before turning to the estimates themselves, the following generd points related to the discussonin
Section 1 merit emphasis

Firgt, most micro studies of the determinants of child education that | have been able to locate include
mother’ s schooling attainment among the determinants. However there are exceptions. | have found 11 recent
(al but three in the 1990s) studies for 18 different countries with dependent variables such asthose thet are
included in Tables Al and A2 that use data that apparently include mother’s school attainment but that do not

pursued related literatures on how mother’ s schooling might work through aspects of early child
biologica, cognitive and persondity development to have an indirect effect on child education (though |
note that in principle these effects can be subgtituted out --e.g., with estimates of relaions of type (3)
rather than of type (2) -- so that the total effects on subsequent indicators of child education are not
missed). In dill other cases | am surethat | have missed relevant studies because | am unaware of
them. My knowledge of studies undoubtedly is much grester in the economics literature than in other
literatures such as those in sociology, psychology, and education and much grester for developing
countries and the United States than for other economies. | gppreciate obtaining copies of additiona
related studies (or references to such studies) that | have not covered.

*Most of these are cases in which some limited dependent variable estimator (e.g., probit or
logit) is used for the estimatesin Table A1 or in which means are not given with which to cdculate the
eadictiesin Table A2.
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report a specification that yields an estimate for the separate impact of mother’s schooling.’®  Thus a significant
minority of recent investigators of the determinants of indicators of child education such asthosein TablesAl
and A2 did not consider the role of women's schooling sufficiently important for the questions that they are
asking to include it separatdy in their specifications!! For the myriad of earnings function studies, the vast
maority a priori have excluded mother’ s schooling from the specification (in many of these cases the data used
probably do not include mother’s schooling). | have only been able to identify seven exceptions, which are
summarized in Table A3.2 Thus most andysts of earnings functions have not considered the possibility that
mother’ s schooling might have a direct role in addition to any indirect role through adult children’s schooling.

Second, rather than being limited to one country, such as the United States, these studies are on 23
countries, in anumber of cases with separate estimates for rura versus urban aress. This permits consdering a
wider range of indtitutiona settings and market devel opment, among which arguably the roles of women's
schooling in nonmarket activities, may vary than would be the case if it were limited to one country.

Third, dmogt al the estimatesin Tables A1 and A2 are of the form of reduced-form decision rules,
generdly of aspecification akin to relaion (2) or (3). The only exceptions are three studies that are summarized
in Table A2 that include estimates of cognitive achievement production functions and onein Teble Al rdated to
time use of mothers and of children. This means that most of the estimatesin Tables A1 and A2 focus on some
agpect of the “total” effects, and therefore do not provide abasis for identifying which of the possble Sx or seven
mechanisms noted in Subsection 1.1 through which mother’ s schooling might affect child education is important.
A necessary qudification to this statement is that about four-fifths of the estimatesin Tables Al and A2 (79
percent) include some representation of household income, four fifths include community characteritics (83

1%0Only father’s schooling isincluded in Asby (1985), Boulier and Rosenzweig (1984), Jamison
and Lockheed (1987), Psacharopoulos and Ve ez (1992), and Psacharopoulos and Y ang (1991);
neither father’s nor mother’ s schooling is included in Datcher-Loury and Garman (1995) and Kingdon
(19968a); only household head's schooling (with no differentia effect by gender of household head) is
included in Case and Deaton (1996), Chernichovsky (1985), LIoyd and Blanc (1995), and Stash and
Hannum (1997); Anh, Knoddl, Lam and Friedman (1996) include parents average schooling without
distinguishing between mother’ s and father’ s schooling.

1 mother's schooling is not correlated with the variables of interest in these studies, the lack of
mother’ s schooling in their specifications does not cause biases in the estimates of interest for these
Sudies. But some of these studies have stated interest in the effects of some determinants, such as
family background and school quality, with which it would seem a priori in many data sets mother’s
school is correlated.

2In addition | have located two studies that include father’s, but not mother’ s schooling:
Featherman and Hauser (1978) and Lam and Schoeni (1994).
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percent), the mgority include the number of children (or related measures, 54 percent), and the mgority include
school characterigtics (55 percent) among the right-side variables. Therefore, if women's schooling affects
household income, the number of their children, school characteristics and/or community characterigtics, part of
the total effect of women’s schooling may be captured by these varigbles. Probably their inclusion biases
downward the estimated impact of mother’ s schooling as a representation of the true total effect. In any case
many of the estimatesin these tables are not redly of “totd” effects, but of totd effects net of effects that operate
through these other right-side variables. | return to explore the importance of this point in Section 3.

Fourth, the specifications used for the estimates summarized in Table A3 in contrast, can be
characterized as wage production functions (though the inclusion of variables such as parenta income in some
cases means that the rationde for the specification is not clear) that are conditiona on child schooling. The
rationde for including mother’ s schooling in these earnings function might be that mother’s schooling might cause
child education beyond that represented by child schooling or that more-schooled mothers can process better
information regarding future prices (and jobs and earnings) than less-schooled mothers. These interpretations are
conditiona on the assumed functiona form so that mother’ s schooling is not just proxying for some nonlinear
agpect of the impact of adult child’s schooling that has not been included in the specification. 1t should be noted
that the logic of the discussion in Section 1 implied that child schooling should be trested as endogenous in these
dudies, but in none of them is there this treetment (though one controls for unobserved childhood family fixed
effects, Behrman and Wolfe 1984).

Fifth dl of the estimatesin dl three of these tables use mother’ s schooling atainment as the only indicator
of mother’s education. Asdiscussed in Subsection 1.2, thisislikely neither to be a good representation of
mother’ s education more broadly consirued nor isit likely to result in an unbiased coefficient estimate for the
causd effect of changing mother’s schooling atainment on her child’s education. Only four of the sudies that are
summarized in the three tables, even concern themsalves with possible endogeneity of mother’s schooling and/or
random measurement error (See Section 5).  If the only estimation problem is random measurement error in
mother’ s schooling, the use of actud mother’s schooling attainment in dmogt Al of these sudiesis likely to result
in an underestimate of the causa impact of mother’s schooling. But because there are likely to be omitted
variables biases that probably work in the opposite direction, the net effect is unclear.

Sixth, most of these studies focus on the child schooling stage and the trangtions into and out of that
sage. The only exceptions are one sudy in Table A1 on mother’ s home time use (and possibly the second study
in this category), one study in Table A2 on child cognitive achievement that includes pre-school children (age 3
8), and the studies in Table A3 on post-school earnings.

Seventh, most of these studies have as dependent variables what would seem to be inputsin the
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production of child education within the framework of Subsection 1.1. The exceptions are the seven estimatesin
Table A3 in which In earningsis the dependent variable and the 28 estimatesin Table A2 in which cognitive
achievement is the dependent variable -- just 15 percent of the totdl estimates in the three tables. Therefore, for
this reason aone, the literature may be less informative about the impact of mother’ s schooling on child educeation
-- as opposed to inputs used in child education -- than usualy is assumed.

Eight, very few of the studies are concerned with any of the estimation problems that are discussed in
Subsection 1.2. Those that explore such concerns are discussed in Sections 3 and 4.

Subsection 2.2. Basic Patternsin Empirical Estimates of Impact of M other’s Schooling on Child
Education
| now turn to basic patternsin the estimates in the literature of the impact of mother’ s schooling on child
education. In thissummary, except where explicitly qudified, | discuss the estimates as if there are no estimation
problems such as are discussed in Subsections 1.2 and 2.1 and Sections 3 and 4.
Sans, sgnificance, and magnitudes of esimated effects: Table 1 summarizes the digtributions of estimates
for the different child education indicators with the medians, ranges and the percentage of the estimates with a

priori sgnificantly and insgnificantly correct sgns. Among the 237 estimates, 94 percent have the correct Ssgns
and 70 percent have significantly nonzero correctly-signed coefficient estimates® Thus the available empirical
esimates support the widespread view that mother’ s schooling iswidely positively associated with child
education. These effects seem to be widespread across most indicators for which there are more than a handful
of estimates with (in descending order of the number of estimates) 86 percent pogtively significant and 97
percent positive for completed schooling, 76 percent positively significant and 100 percent positive for grades
attained to time of survey, 58 percent pogtively significant and 95 percent positive for current enrollment
probability, 57 percent postively sgnificant and 93 percent positive for cognitive achievement, and 50 percent
positively significant and 81 percent positive for ever-enrolled probability. Nevertheless there seemsto be some
tendency for the estimates to be subgstantially more likely to be sgnificantly postive for the indicators of timein

13By “correct” | mean wha usudly is presumed a priori to be a positive relation between
mother’ s schooling and child educationa inputs and outcomes. However the relations thet are
esimated in most of these studies do not specify what combination of production and preference
parameters interact with mother’ s schooling in the relation estimated. So, concelvably, a negetive
coefficient in the relation estimated is congstent with a positive direct production function effect of
mother’ s schooling because there are more than offsetting negative effects through behaviors such as
mother’ stime use or through preferences. In what follows, for smplicity, | use “correct” without further
qudifications.
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schooal (i.e., 86 percent for completed schooling, 76 percent for grades attained to time of the survey) than for
cognitive achievement (57 percent) or earnings (43 percent). Therefore there seems to be more precison of the
edimates for the child time inputs into child education than for the two child educationa outcome indicators.

What are the magnitudes of the estimates? At the medians the estimates suggest that one more year of
mother’ s schooling increases the grades attained by the time of the survey by 0.14 grades, the probability of
progression to the next schoal level by 0.07, the completed grades by 0.19 grades, household educational
expenditures by 1.0 percent, cognitive achievement by 0.5 percent, and earnings by 0.0 percent.*  Within most
samples the standard deviation in mother’ s schooling attainment is 3-4 grades, so a one standard deviation
change would imply effects 3-4 times these magnitudes. Whether there are large or smal effectsis somewhat in
the eye of the beholder. In my judgement, dl in al the medians of these estimated effects do not seem at that
large, particularly for the educationa outcome measures -- cognitive achievement and earnings -- that would
seem to be of primary underlying interest.

Stages/ages of child development: There are suggestions in the literature, as noted, that mother’s
schooling islikely to be particularly important in the earlier tages of child development but dso there are
suggestions thet, at least in higher-education societies, the effects may be nonlinear, first increasing and then
decreasing with child age. The estimates that are summarized in the gppendix tables, as observed in Subsection
2.1, are quite concentrated in the child schooling stage, with amost nothing for the pre-school stage and relatively
little for the post-school stage. That limits the extent to which they provide a basis for considering patternsin the
effects of mother’ s schooling related to these stages.

But some crude ingght might be obtained by consdering whether the effects differ sysematicaly
depending on child age. Table 2 summarizesinformation Smilar to that in Table 1 (plus some information thet is
referred to below with regard to differencesin estimated effects of mother’ s versus father’ s schooling), but with
the studies subdivided into two groups: those in which the children in the sample primarily were 12 years old or
younger (31 percent of the total) and those in which the children in the sample primarily were over 12 years age.
Comparisons of the median estimates for mother’ s schooling for the four educationd indicators that such
comparisons can be made or smple counts of the tota number of a priori “correct” sgnificant coefficient
estimates or of the total number of a priori “correctly-sgned” coefficient estimates do not indicate much in the
way of differencesin effects between these two groups of studies. A formal test of whether the estimates differ
between these two groups of studies (that alows for acomplete set of interactions for the 17 different categories
of child educationa indicators as well as additive differences among categories) rgects decisively such

1The two percentages for household expenditures and cognitive achievement are under the
assumption that mother’s schooling is 10 years so that a one-year increase is 10 percent.
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differences (F(5, 96) = 0.11, Prob > F = 0.99). Smilar results are obtained if samples are separated into those
for which the children are primarily nine or younger versus the older than nine or if other variables are added as
controls (see note b to Table 8).

Nonlinear effects of mother’ s schooling: The effects of mother’ s schooling may be nonlinear in a manner
that is related to the differential impact of mother’s school & different stages of child development. If, for

example, mother’s schooling primarily facilitates the acquisition of basic literacy and numeracy through pre-
school and primary school ages of children, there may be little in the way of effects of higher levels of mother’'s
schooling. For other possible effects, however, higher levels of mother’s schooling may play arole -- eg., for
processing information about educationa choices for their children, particularly those regarding higher levels of
child education, or for political advocacy of better schools. Over asixth of the estimates that are summarized in
the gppendix explicitly explore such nonlinearities. The generd result is that lower levels of mother’s schooling
are more likely to be significant and/or to have larger effects than higher levels of schooling. For the developing
countries generdly this means that mother’ s primary schooling or basic literacy is more important than higher
levels of her schooling.*®

For the United States there seems to be some tendency, in the same spirit, for mothers having completed
high school to have larger and/or more frequently significant effects than mothers' college education. Thus there
seems to be atendency for mother’ s basic schooling to be more important in child's education than higher levels
of mother’s schooling, with an increase in what is meant by “basic” with economic development.

Stages of economic development and cross-country and urban-rural differences: Because market options

and governmentd activities tend to increase with the process of economic development, as noted in Section 1,
the importance of mother’s schooling in child education may change with economic development. The data that
are summarized in Tables A1-A3 do not permit a very cdibrated measure of the relevant economic devel opment
for different samples because many of the samples are selected for particular subpopulations rather than being
nationally representative. However about afifth of the estimates are for the United States, and the rest are for
countries that generally are characterized as developing countries.’® Therefore, as a crude approach to exploring

whether the level of development matters, | first consder whether the estimates for samples from the United

These seems to be a similar tendency for father’ s schooling, though with exceptions for
Pakistan and Zimbabwe in the sense that only higher levels of father’ s schooling are sgnificant
(Alderman, Behrman, Ross and Sabot 1996, Nyagura and Riddell 1993).

T here are two estimates for 10-29 year olds in Taiwan in 1989 for whom arguably
educationd decisions were made in the context of a developed economy. But the patterns summarized
below are not sengitive to how these estimates are classfied.
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States differ much from those from other countries (Table 3).

Perhaps somewhat surprisingly, there does not seem to be much of a pattern that distinguishes the overal
summary of the estimates from United States samplesin Table 3 from other samples. The incidence of
significant and correctly-sign estimates, for example, is about the same (74 percent for the United States versus
69 percent for other countries). But the estimates for the two country groups are distributed very differently
across the educationd indicators -- for the United States' samples 69 percent of the estimates are for completed
gradeslyears of schooling and 20 percent are for cognitive achievement, in comparison with 14 and 9 percent
respectively for these two indicators for the other countries. For the two educationa indicators for which there
are at least five estimates for each of these country groups, again completed grades'years of schooling and
cognitive achievement, there dso does not seem to be much of pattern. The median estimates indicate stronger
effectsfor the United States' samples for cognitive achievement (an elagticity of 0.10 versus 0.04), but wesker
ones for completed grades/years of schooling (amarginal effect of 0.13 versus 0.23).

To investigate whether underlying Table 3 are some more systemétic patterns, Table 4 presents a
regression to test Satisticaly whether the estimates differ systematicaly between the United States' and
developing countries samples. Though most of the individuad point estimates have congderable imprecision, an
F test rejects regtricting al the United States' sample coefficients to zero at the 0.0008 level.l” The point
esimates indicate in United States' samples the estimates for the base category, completed schooling
gradeslyears, is-0.22 below those for other countries -- a magnitude thet is about the same as the overall median
for dl the estimatesin Table 1. For cognitive achievement estimates for the United States' sample tend to be
about 0.05 higher and for earnings about -2.50 lower than for the other countries.

A relaed possibility is that there may be important rurd-urban differences in market dternatives for child
education. Almaost 40 percent of the estimates in the gppendix tables are identified as being for ether rurd or
urban samples, dl in developing countries. Table 5 issmilar to Table 3, but with the distinction in Table 5
between rurd and urban samples. For the one educationa indicator for which there are at least 10 estimates for
both rurdl and urban aress -- grades attained to time of survey -- the median estimate of the impact of mother’s

schooling for rurd areasis over twice the magnitude of that for urban areas (margind effects of 0.29 versus

MThis result, however, is not robust to the inclusion of the other controls considered below in
Table 8 (see note b to that table). Therefore in Table 4 the indicator for United States' samples may be
proxying for some combination of the controlsin Table 8. The Spearman rank correlations between
the indicator for the United States' samples and these controls are -0.38 for income (Pr > |t| = 0.0000),
0.13 for number of children (Pr > |t| = 0.0512), -0.01 for father’ s schooling (Pr > |t| = 0.9071), -0.26
for school characteristics (Pr > |t| = 0.0000), and -0.37 for community characteristics (Pr > |t| =
0.0000).
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0.13). Thisisconggent with the possibility that mother’ s schooling makes more difference for child education in
rurd areas than in urban areas because educationa markets and public schools are less developed or because a
higher proportion of mothers do not have basic schooling in rurd areas than in urban areas. But there is not much
esein thistable that permits exploration of such a pattern because there are so few estimates the magnitudes of
which can be compared across studies for the other educationa indicators. Moreover, with regard to sSmple
sgnificance of estimates there is not much difference between rura and urban areas (though the incidence of
ggnificanceisalittle higher for the urban samples). Findly, if rdations are estimated pardle to thosein Table 4
but with the urban-rura digtinction rather that the United States-other country digtinction, an F test indicates that
the urban-rural digtinction is not significant (F(4,20) = 1.31, Prob > F = 0.30).

Mother’s schooling effects reative to father’ s schooling effects: As noted in the introduction, it iswiddy
claimed that the effects of mother’ s schooling on child educeation tend to be greater than the effects of father’s

schooling. In part thisis acommon perception because in al societies mothers tend to spend much more time
with their younger children than do fathers, though in many societies fathers spend more time with older children
(particularly maes) than with younger children. This perception is strong enough that in dmaost atenth (8.9
percent) of the estimates summarized in the gppendix tables, father’s schooling is not included in the specification.

But thea priori reasons why mother’s schooling might affect child education that are discussed in
Section 1 dso would seem to hold for father’s schooling. And some of these -- including those related to
generating household resources and processing information -- do not necessarily depend on the parent spending
alot of time with the child. Interms of generating household resources, in fact, it often is clamed thet father’'s
schooling tends to be more important than mother’ s schooling. Thereforeit isnot clear a priori that the total
effects on child education are larger for mother’ s schooling than for father' s schooling, though it would seem that
those that depend on time spent with the children are likely to be larger for mother’ s than for father’ s schooling.
It also would seem to be the case that for some of the effects -- e.g., those related to assessing information --
there would be considerable subtitution possibilities between mother’ s and father’ s schooling, but this possibility
isamost not considered in the literature.’

Table 6 summarizes the distributions of ameasure of the impact of mother’ srelative to father’ s schooling
on the different indicators of child education that are included in the appendix tables: the estimated mother’s

8The one exception that | have noted is Barros and Lam (1996), who report positive
interaction effects (if Sgnificant) in their sudy of Brazil, which suggests gross complementarities rather
than gross subgtitution between mother’s and father’ s schooling.  Otherwise generaly such possibilities
are not mentioned; an exception is Behrman, Foster, Rosenzweig and Vashishtha (1997) who explicitly
assume perfect subgtitution between mother’ s and father’ s schooling in child education through the
efficiency units of time that parents spend with their children.
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impact minus thet for fathers as a percent of their average estimated impact. If the mother’ s schooling impact on
child education is greater than that of the father’ s schooling, this measureis postive -- and vice versaif that of
father’ s schooling is greeter. For each child education indicator is given the mean, the percentage of positive
vaues, the median, and the interquartile range for this measure.

For the overal didtribution, the standard deviation is 654 percent and the interquartile range is -40 to 56
percent, suggesting a wide range of estimates with a substantial numbers that are negative as wel as postive.
The overdl meen, in fact, is-36 percent, implying that the impact of father’s schooling on the averageis
subgtantialy greater than that of mother’s schooling. Of course the mean may reflect too gresat influence of
outliers, so other measures of centra tendency may be more relevant. The primary mode is O percent and the
secondary modes are -10 and 10 percent -- suggesting a tendency for relatively equd estimates of impacts of
mother’ s versus father’ s schooling.  Slightly more than haf (52 percent) of the vaues of this measure are
positive, with the median a 10 percent. The patterns are Smilar for the digtributions of this measure for the four
individua categories of child education indicators for which there are the greatest number of estimates -- with
medians of 9 percent for completed schooling gradeslyears, O percent for grades attained to time of survey, 5
percent for current enrollment probability, and O percent for cognitive achievement. Therefore these estimates
suggest that thereisalot of variance across estimates, but the centra tendency is for mother’ sand father's
schooling to be about equaly important in affecting child education. Thusthe distributionsin Table 6 do not
particularly support the conventiona wisdom that mother’ s schooling tends to be much more important in child
education than father’ s schooling.

Of courseisit possble that there are systematic differences by subsamples of estimates that are obscured
in the overal estimates. For that reason the medians of the distributions of the same measure of mother’s minus
father’ s estimated effects relaive to their average are included in the tables that summarize the estimates by
subsamples of estimates defined by whether the sample primarily is from children 12 and under (Table 2), from
the United States (Table 3) and from urban versus rurd areas in developing countries (Table 4). For the last two
of these, thereis no systematic pattern (F(1, 197) = 0.22, Prob > F = 0.634 and F(1, 61) = 0.00, Prob > F =
0.950, respectively). However for the division by child age there does seem to be a systematic difference
regarding the redive impact of mother’s versus father’ s in the two age groups (and, therefore, of the estimates
for father’ s schooling given that the estimated effects of mother’s schooling do not differ sgnificantly between the
two age groups). Mother’ s schooling tends to have a somewhat greater impact relaive to father’ s schooling for

the samplesthat are primarily children 12 and under and vice versafor the samplesthat are primarily children
over 12. For the younger sample 68 percent of the values of the measure for the mother’ sminus-the-father’s

edimated effects reative to their average are positive, which is significantly greeter than the 46 percent for the
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older sample (chi?(1) = 7.60, Pr = 0.006).2° The overal median of this measure is 29 percent for the former
and -11 percent for the latter. For dl but two of the nine different sets of educationd indicators for which there
are estimates of this measure for both of these age groups, moreover, the median for the former is greater than
that for the latter. One exception, time in school given enrolled, is based on only three estimates and therefore
should not be given much emphasis. The second, exception, cognitive achievement, isimportant and, as noted, is
one of only two indicators of educationa outcomes (as opposed to inputs) on which the studies summarized in
the appendix provide evidence. In this case the median with that for the samples with children primarily over 12
years of age (8 percent) dightly greeter than that for samples with children primarily 12 and under (O percent).

Thus, though the estimated impact of mother’ s schooling does not change between the two groups of
esimates identified by child age and the estimated effect of mother’ s minus father’ s schooling does not tend to
differ much from zero for the overal set of estimates, the estimated importance of mother’ srelative to father's
schooling tends to be greater for educationd inputs for the younger samples.

Intergenerational gender links: A priori, as noted in Section 1, there may be stronger educationd links

between parents and children of the same gender than across genders because, e.g., parentd role models serve
to eicit more effort from children of the same than of the opposite sex. For such reasons a number of
researchers have estimated child educationd relations separately for femaes (daughters) and males (sons) --
dating back in published studies at least to Datcher (1981) for the United States and King and Lillard (1987) for
other countries. Appendix Tables Al and A2 include 128 estimates, accounting for alittle over haf of the
estimates that are summarized in the appendix, for elther daughters and or sons (most of these are pairs of
separate estimates for daughters and for sons using the same samples and specifications).

Table 7 summarizes the implications of these pairs of estimates for intergenerationd gender links. The
estimates under the three columns headed by “mother’s schooling” refer to the median point estimates, number of
correct Sgnificant signs, and tota number of correct Signs, respectively, for the impact of mother’s schooling on
daughter’ s education versus the impact of mother’ s schooling on son’s education. The estimates under the three
columns headed by “father’s schooling” smilarly refer to the impact of father’ s schooling on son’s education
versus the impact of father’ s schooling on daughter’s education. For these six columns, thus, values greeter than

¥This result dso is reflected in alogit of the Sign of mother’s - father’s estimated effects on an
indicator for samples primarily for children 12 and under. Thelogit result is robust to the inclusion of
the other controls explored in Section 3 below (i.e., income, number of children, school characterigtics,
community characterigtics), aswell asacontrol for United States' samples. However the indicator for
samples primarily for children 12 and under is not significant even a the 50 percent levd in regressons
with the values of mother’s - father’ s estimated effects relaive to their average as the dependent
variable, whether or not controls are included.
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oneindicate postive intergenerationa gender links -- i.e., a centra tendency for mother’ s schooling to have a
greater association with daughter’ s than with son’s education and for father’ s schooling to have a greater
associaion with son's than with daughter’ s schooling. The last two columns give the median ratios of estimated
mother’ sto father’ s schooling effects, relative to their average, for daughters versus sons.

Thistable indicates strong intergenerational gender links for femaes. Overdl: (1) the median estimate for
the association of mother’ s schooling with daughter’ s education is 20 percent higher than the median estimate for
the association of mother’s schooling with son’s education; (2) the number of correctly-sgned significant
coefficientsis about 40 percent higher for the association of mother’ s schooling with daughter’ s education than
for the association of mother’ s schooling with son’s education;  and (3) for daughters the median ratio of the
esimated mother’s minus father’ s schooling effects indicates that the former is 18 percent greeter than their
average®! There are varidions, but generdly the paiterns are similar for most of the individua educaiond
indicators; the one notable exception is that for grades atained to time of the survey the median ratio of the
estimated mother’ s to father’ s schooling is 0.7.

The intergenerationa gender links for males, in contrast, on seem wesker.  For dl estimates: (1) the
median estimate for the association of father’s schooling with son’s education is only 10 percent higher than the
median estimate for the association of father’ s schooling with daughter’ s education; (2) the number of correctly-
sgned sgnificant coefficientsis only 10 percent higher for the association of father’ s schooling with son's
educetion than for the association of father’ s schooling with daughter’ s education; and (3) for sons the median of
the estimated mother’ s minus father’ s schooling effects, relative to their average, indicates that the latter isonly 10
percent greater. For most of the individual educationd indicators, moreover, the median estimate of the father's
schooling for son's relative to daughter’ s education is smaller or more not likely sgnificant than the median
estimate of the mother’ s schooling for daughter’ s relative to son’s education. For grades attained to the time of
the survey and for household educationa expenditures, in fact, the median estimate of father’ s schooling for son’s
educetion is less than for daughter’ s education.

Thus femde intergenerationd “solidarity” in the sense of strong educationd associations apparently is

2The total number of correctly-signed coefficients of mother’ s schooling in relations for
daughter’ s education is only dightly greater than that for son’s education, however. This reflects that
over nine tenths (94 percent) of the coefficients of mother’ s schooling have correct signs even though
only seven tenths are significantly nonzero e the five percent leve (Table 1).

'Further, for matched pairs of estimates the mother’s minus the father’ s estimated effects
relative to their average is positive 58 percent of the time for daughters but only 36 percent of the time
for sons, which is asignificant difference (chi?(1) = 4.63, Pr =0.031).
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stronger than that of maes.

Section 3. Impact of Specification Choices Regarding Usually Observable Variables

A few dudies that are summarized in the gppendix tables explicitly are use specifications that permit the
estimation of some direct effect of mother’s schooling on some child educational input or outcome. But these are
very few in number -- namely three sudies that estimate cognitive achievement production functions (Behrman
and Lavy 1997, Glewwe, Jacoby and King 1996, Rosenzweig and Wolpin 1994) and one study that examines
the impact of mother’ s schooling on her home care time use and on time of her children studying or in school
(Behrman, Foster, Rosenzweig, Vashishtha 1997). Almogt al of therest of the studies are of generd form of
relation (2) -- reduced-form decision rules that are conditiona on a set of variables that include the outcomes of
past (or perhaps current) decisons.  Among these behavioral outcomes are severd that usudly are observed in
the type of data sets that have been used for these studies and that arguably depend on mother’ s schooling:
income, number of children, father’s schooling, school characteristics, and community characteritics. If o, these
studies do not yield estimates of the totd effects of mother’ s schooling even though they generdly seem to be
interpreted that way (asif relation 3 rather than relation 2 were being estimated).  Instead they yidd estimates of
the effects conditiond on these other outcomes -- which likely is an underestimate of the total effects of mother’'s
schooling though in principle the bias could be in either direction. Moreover they may lead to biasesin the
edimated effects of mother’ s versus father’ s schooling on child education.

In this section | consider what are the implications of estimating these conditiond relations rather than
unconditona relations for the estimates of the tota effects of mother’s schooling on child education and for the
relative effects of mother’ s versus father’ s schooling. | consider explicitly the five groups of often-observed (in
data sets used) variables mentioned above -- i.e., income, number of children, father’s schooling, school
characterigtics, and community characteristics. For each | summarize (1) what the smal proportion of the studies
in the gppendix that congder such questions find about the impact on the estimated effect of mother’ s schooling
and of mother’ s versus father’ s schooling of including such variables and (2) the implications, based on the tota
st of estimates.

For (2), Table 8 gives aregression with the estimated impact of mother’ s schooling as the dependent
variable and Table 9 gives alogit for mother’ s schooling having significantly correct Sgns, aregresson for the
esimated impact of mother’s schooling minus father’ s schooling reative to their average, and amultinomid logit
for mother’ s schooling having asignificantly correct Sgn minus father’ s schooling having asignificantly correct
ggn. In Table 8 the basic estimatesin panel 8.1.A are for completed schooling grades/years, which isthe child
educationd category for which thereisthe largest number of estimates. Panel 8.1.B includes estimates of how
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the other categories differ from the basic estimates (which a priori they may because of differencesin units).??
The individud parameters are estimated with limited precison, but the overdl relation and the parameter groups
(i-e, dl those involving income, dl those involving number of children, dl those involving community
characteristics) are Significantly nonzero a least at the 0.002 level. A chi? test indicates that the multinomia logit
in Table 9 is Sgnificantly nonzero a the 5 percent leve, but chi? and F tests indicate that the other two relaionsin
this table are sgnificantly nonzero only at the 10 percent leve.

Household income: Asisnoted in Section 1, mother’ s schooling may have impact on child education in
part through affecting household income. But most (78 percent) of the studies that are summarized in the
appendix include some indicator of household income. If part of the effect of mother’ s schooling is through
household income, the usud specification may underestimate the tota effect of mother’s schooling. On the other
hand, estimates with and without household income might be of interest because, under certain assumptions, they
would hdlp to identify the extent to which mother’ s schooling worked through income. But most of the studies do

not give estimates with and without income controls.

An exception is Hill and Duncan’s (1987) estimates for completed schooling in the United States. They
report that the coefficient on each parent’ s schooling drops over 35 percent in the relation for grades completed
for the child as the same gender (and about haf as much for the child of the opposite gender) if income is added
to the specification. Their estimates, thus, indicate that, at least in this sample: (i) income may be an important
channd through which mother’s (and father’ s) schooling affects child education; (i) an important part of the total
effect of mother’s (father’s) schooling would be missed if income isincluded in the estimates and the impact
through income isignored; (iii) the impact of induding income on estimates of the totd effects is about the same
effect on average for the estimated impact of mother’s as for father’s schooling (rather than greeter for the latter,
as often conjectured); and (iv) the intergenerationa gender links would be underestimated if incomeisincluded in
the estimates.

It is hard to know to what extent such results may generdize to other samples for two reasons. Fird,
most of these studies use current income or expenditures, rather than some longer-run income messure & the
time of critical schooling decisons as Hill and Duncan use (i.e.,, average income when the child was 14-16 years
old). Behrman and Knowles (1997a) provide illustrations for one sample that suggest that the use of current

expenditures or current income captures only alimited portion of the true longer-run household resource

2| the discussion below | focus on five of the child educationd indicators for which the
number of observationsisreatively large. For the other indicators the interaction terms were dropped
by the estimation program because there was not evidence of sufficient difference in the effect from that
of the base indicator (perhaps because of too few estimates in the category).
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congraint on child education. If this result generdlizes, most of the studies that are summarized in the appendices
that have some control for income may not underestimate the tota effect of mother’ s and father’ s schooling as
much asisindicated in Hill and Duncan’s study. Second, ingtitutions and behaviors differ consderably across
locaes that have been studied. In contexts in which women contribute smdler shares of household income than
in United States, for example, the underestimate of the total effect of women's schooling from controlling for
household income may be less and the underestimate of the total effect of men’s schooling more than in the
Duncan and Hill study.

What impact doesincluding income havein the overdl set of estimates? Regression 8.1 suggests

including an income control reduces the estimated impact of mother’ s schooling on completed schooling
grades/years by -0.14 (which is over 70 percent in absolute magnitude of the median in this category in Table 1),
on grades attainted to time of survey -0.09 (which is over 60 percent in absolute magnitude of the median in this
category in Table 1), on cognitive achievement by -0.04 (which is over 70 percent in absolute magnitude of the
median in this category in Table 1), and on earnings by -3.73 percent (the median in this category in Table 1 is
0.0 percent). Logit 9.1 indicates that including income in the specification significantly reduces the probability
that mother’ s schooling has a sgnificantly correct Sgn. Multinomid logit 9.3 indicates that thereis not a
sgnificant difference in the impact on the probability of correctly-signed significant coefficient estimates for
mother’ s versus father’ s schooling. However regresson 9.2 indicates that there is a sgnificant postive effect (a
the 10 percent level) of 2.2 percent on the estimates of mother’s minus father’ s schooling effects releive to their
average (which is about afifth of the median of for this measurein Table 6). Thus, including household income as
acontrol apparently reduces by afair amount the estimated tota impact of mother’ s schooling and the probability
that the estimate is Sgnificant with the correct Sgn, but causes the total impact of mother’s schooling rdlative to
father’ s schooling to be overgtated.

Number of children A little over hdf of the studies (53 percent) control for number of children (or a

related variable such asfamily). But none of them explore how the estimates of the impact of mother’s schooling
on child education change depending on whether mother’ sfertility isincluded in the specification. Thisis
somewhat surprising because there isalarge literature that claims that the strongest determinant of human fertility
IS (inversdly) women's schooling (see Birdsall 1988 for references). If so, then controlling for number of children
(sbling, family size) without incorporating the choice aspect of the determination of family Szein the andysis
presumably leads to an underestimate of the tota effect of mother’ s schooling on child education, aswell asa
missed opportunity to estimate to what extent the effect of mother’ s schooling is tranamitted through fertility
decisons.

The overal set of estimates (regression 8.1) suggestsincluding a control for number of children reduces
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the estimated impact of mother’ s schooling on completed schooling grades/years by -0.16 (which is over 80
percent in absolute magnitude of the median in this category in Table 1), on grades attainted to time of survey -
0.09 (which is over 90 percent in absolute magnitude of the median in this category in Table 1), on cognitive
achievement by -0.04 (which is over 70 percent in absolute magnitude of the median in this category in Table 1),
and on earnings by -7.10 percent (the median in this category in Table 1 is 0.0 percent). Regression 9.2 suggests
somewhat (at the 20 percent leved of sgnificance) that there is anegative effect of -1.2 percent on the estimates
of mother’s minus father’ s schooling effects relative to their average (which is about atenth in absolute value of
the median of for thismeasurein Table 6). The other estimates for this varigble in Table 9 are not sgnificantly
nonzero even at the 25 percent level. Thus, including number of children as a control apparently reduces by afair
amount -- if anything, more than including income -- the estimated tota impact of mother’ s schooling and may
cause the total impact of mother’ s schooling relative to father’ s schooling to be understated (rather than
overdated as for income).

Father’ s schoaling: If the interest redlly isin the tota effect on the education of children of a particular

woman of increasing her schooling, part of that effect pertains to how she fares in the marriage market, including
the characterigtics of the spouse that she obtains. From this perspective her schooling may affect the qudity of
the time that her spouse spends educating their children just as it may affect the qudity of other inputs into the
education of her children or it may affect the resources available for child education -- both through the schooling
of her spouse.® But most of the literature abstract from this effect. Over 90 percent of the studiesin the
appendix include father’s schooling.

The only one of these studies that explores the impact of including father’ s schooling is Heckman and
Hotz' s (1986) study of educational attainment in Panama. In this case the estimated impact of mother’'s
schooling is over 70 percent higher if father’ s schooling is dropped from the specification than if father’ s schooling
isincdluded. The estimatesin Table 8 indicate an impact on the estimated mother’ s schooling effects that is of the
same magnitude as those for household income and number of children, though more imprecisely estimated.
More generdly, based on the observation that on the average in the studies that include both mother’s and
father’ s schooling the estimates are about the same and that the correlation between husband’ s and wife's
schooling in most data setsis about 0.5 to 0.6, the standard omitted variable bias formulaimplies that the impact

2t might appear that, from asocia point of view, for agiven cohort of digible maesin the
marriage market this is a zero-sum game -- if one woman attracts a more-schooled spouse then some
other woman ends up with aless-schooled spouse. But this seems no different than the question, for
example, of whether having a more-schooled mother increases the probability of entrance into an dite
school that isfilled to capacity. In both casesin the short run there may be a zero-sum game, but in the
longer run possibilities of adjusmentsin response to changing demands.
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of women's schooling is overestimated by about 50-60 percent. Thus, conditiona on these assumptions, the bias
in the estimated totd impact of mother’ s schooling by including father’ s schooling may be subgtantid.
School and community characteridics: A substantia proportion of the estimates that are summarized in

the appendix includes among the right-side variables observed school characteristics (54 percent) or other
observed community characteristics 82 percent). If school and community characteristics are distributed so that
they are not corrdated with mother’ s schooling (and other family characteristics), such controls make no
difference. But casua observations and political economy andlyss and migration possibilities dl suggest that
school characterigtics and community characterigtics are responsive to characterigtics of familiesthat use the
schools and live in the communities, possbly including mother’s (and father’s) schooling. If so, then inclusion of
these school and community characterigticsin the estimated relations may cause biases in the estimated tota
impact of mother’s (and father’s) schooling. The direction of the biases, moreover, is not obvious a priori
because, leaving aside migration for the moment, it depends on the extent to which the socid wefare function
used by those who dlocate school and community resourcesis strongly anti-poverty (and therefore alocates
more to areas with poorer families with less-schooled parents) or is more responsive to politica pressures from
more effective (higher income, more-schooled) parents (Rosenzweig and Wolpin 1986).

| am aware of only afew empiricd studies that explore how these alocations relate to parentd schooling,
directly or indirectly through household income, for the most part using aggregeate data. DeTray (1973) reports
that public school expenditures across 555 randomly-sdected counties in the United States are significantly
positively related to median schooling of women 25 and older, but not to that for men. This result suggests that
controlling for school characterigtics would cause adownward bias in the estimated impact of mother’s
schoaling, but would not cause abias in the estimated impact of father’ s schooling. Behrman and Birdsall (1988)
present an explicit mode that permits estimation of the socid welfare parameters for the alocation of schooling
resources among regions in Brazil; ther results indicate Sgnificant equity-productivity tradeoffsin those
dlocations, with some favoring of higher-income (and higher parental schooling?) areas. Gershberg and
Schuermann (1994) apply a smilar approach to Mexican data and again find significant equity-productivity
tradeoffs. Behrman and Knowles (1997b) report that school characteristics generdly favor higher-income
households (with more parental schooling) in Viet Nam, though with some exceptions for direct school feesand
school congestion.  Thus these studies are congistent with the possibility that alocations of public school
resources are respongveto loca conditions, including ones directly or indirectly related with parental schooling.
Is so contralling for school characterigtics in micro regressons of the determinants of child education may cause
biases in the estimated total impact of mother’ s and father’ s schooling.

At least four of the micro studies on child education that are summarized in the appendix aso provide
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information with which to assess thisimpact more directly. (1) Birdsdl (1985) presents estimates of the
determinants of completed schooling for Brazilian children age 8-11 with and without a set of school and
community characterigtics (i.e., mean years of teachers schooling in area, mean teachers income per school-
aged child in area, regiond dummy variables). Her results indicate that the estimated impact of mother’s
schooling in urban aress is reduced by about two-fifths at the sample meansiif the school and regiond
characterigtics are dropped from the specification. There are not sgnificant changes in the estimates for father's
schooling nor for mother’s schooling in rurd aress. (2) King and Bellew (1988) investigate grades attained in
Peru with and without school characterigtics. They find thet if the school characterigtics are dropped from the
specification, the estimated impact of mother’ s schooling on daughter’ s grades attained increases by 51 percent
and on sons attainment increases by 6 percent; the estimated impact of father’s schooling increases by 136
percent on daughter’ s grade attained and by 75 percent on son’'s grade attained. (3) Neal and Johnson (1996)
report for aUnited States' sample that the estimated impact of mother’ s schooling on child cognitive achievement
increases an average of 47 percent if school characteristics are dropped from the specification, and that of
father’ s schooling increases an average of 13 percent. (4) Behrman, li and Murillo (1995) present estimates with
and without control for community fixed effects (thet include local school characteridtics) in urban Bolivia. Their
estimates indicate that the estimated impact of mother’ s schooling on grades attained to time of survey increase
111 percent and those of father’s schooling increase 67 percent if the community fixed effects are dropped from
the specification. (5) In addition to these micro studies, Fitt, Rosenzweig and Gibbons (1993) present relevant
estimatesfor average schooling attendance using average data for 3,043 Indonesian subdistricts (kecamatan).
They find that dropping subdigtrict fixed effects controls has no sgnificant impact on the estimated effect of
mother’ s schooling on female attendance, but reduces substantidly (i.e., to athird or a sixth, depending on the
specification) the estimated effect of mother’ s schooling on mae attendance. The estimated impact of the
household head (usudly male), in contragt, triples for females and more than quadruples for femdesif the
subdistrict fixed effect is dropped.

The estimatesin Tables 8 and 9 based on dl the studies in the gppendix give a somewhat mixed picture
regarding the impact of controlling for school and community characteristics, perhagpsin part because the
specificity and the extent of the controls vary greetly cross studiesin comparison, e.g., with the controls for
income and number of children. With regard to the estimates of mother’simpact on child education (regresson
8.1), the contral for school characteristics has anegative but very insgnificant effect, so it has been dropped
from the estimatesin the table. The control for community characteristics has a positive effect of 0.12 on the
estimate for completed schooling grades/years (over 80 percent of the median for the distribution of this estimate
in Table 1) and a positive effect on the estimate for earnings of 1.45 percent, but a negative effect of -0.08 on the
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edimate for cognitive achievement (large in absolute magnitude relative to the median of the digtribution of 0.05
for thisindicator). This suggests that the estimated totd effects are biased downward if there are community
controls for cognitive achievement estimates, but upwards for the other indicators. The estimatesin Table 9
suggest imprecisdly that controlling for community characterigtics reduces and controlling for school
characterigtics increases the probability of mother’ s schooling having significantly correct Sgns (logit 9.1) and the
esimated mother’s minus father’ s effects relative to their average (regression 9.2), dl significant only at 0.25 to
0.30 levels. The multinomid logit (9.3), however, indicates that controlling for schooling significantly reduces the
probakility of mother’s schooling having significant correct-signed estimates rdative to the father, which is
opposite in spirit (though not necessary inconsistent with) to these last results.

Section 4. Studiesthat Address Endogeneity and Omitted Variable Bias Estimation Problems

The vast mgority of the studies in the appendix tables smply present estimates of what might be
interpreted to be reduced-form dynamic decison rules for children’s education in which mother’s schooling is
among the right-sde variables, though usually the modd from which these relations are derived is not presented
explicitly, which raises questions of interpretation, including those addressed in Section 3. A smdl minority of the
studies, however, do explore some of the assumptions that are maintained without question in the others. In this
section | review some of these studies and their implications.

Contral for unobserved individua and family characteristics and the endogeneity of mother’s schooling:
Most of the studies that are summarized in the gppendix do not concern themselves with usualy unobserved (by
andysts) individud and family characterigtics such as “endowments’ related to innate abilities and preferences or

with the possible endogeneity (in the Satistical sense that there is correlation with the disturbance term in the
relation being estimated) of mother’s schooling. But, as discussed in Section 1, it would seem that these usudly
unobserved characteristics may play aconsderable role in the determination of child’s schooling and be
correlated with mother’ s schooling (perhaps because of intergenerationa genetic links). Thus, the failure to
control for them may cause biases in the estimated impact of mother’ s schooling -- probably in an upward
direction.

The exceptions are the four studies that use instrumental variables®* for mother’ s schooling (the fourth of

24 nstrumenting also may control for classical random measurement error, asis discussed in
Subsection 1.2. The changesin the estimates in the four studies summarized below, with and without
ingrumenting, in Some cases are towards zero and in other cases away from zero but of quite large
magnitudes. Therefore controlling for classica random measurement error (which in itself would be
expected to increase the estimates on the order of magnitude of 10 percent or so, perhaps somewhat
more in the fixed effects esimates) must be asmal part of what the instrumenting is doing.
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which aso controls for unobserved family background endowments of fathers) and two that control respectively
for unobserved individua or childhood family background endowments of mothers.

Three studies use schooling of ardative as an instrument for mother’s (and for father’s) schooling. (1)
Behrman and Taubman (1985) use mother’ s Sgter-in-law’ s schooling as an instrument in estimates of schooling
attainment for the United States. They explicitly control for intergenerationa ly-transmitted endowments using
data on three generations, and then use instrumenting to eiminate a correlation between parents schooling and
their unobserved market luck that is introduced into the disturbance term in their manipulation to diminate
endowments. Conditiona on their specific functiona form assumptions, thus, their estimates control for
endowments. This resultsin an estimate over twice as large as with OL S for femaes (daughters). For males
(sons), the use of the same instrument changes what gppears to be to a significantly positive estimate with OLS to
anegative estimate. Insdrumenting father’s schooling with his twin brother’ s schooling resultsin increases in the
estimated effect of 35 percent for males and 40 percent for femdes. (2) Lillard and Willis (1994) instrument
parent’ s schooling using grandparents schooling in estimates of the probability of progressing to the next school
level in Maaysiain order to control for possible endogeneity; the estimates drop about 30 percent for both
mother’s and father’ s schooling with thisingrumenting. (3) Barros and Lam (1996) in estimates for schooling
atainment in Brazil likewise ingrument parents' schooling with grandparents schooling.  They explicitly consider
two dternatives -- one in which endowments are controlled by including grandparents schooling in the
specification and the other in which grandparents schooling is posited to work only through parents schooling
and thusiis used as an insrument for parents schooling. (Lillard and Willis (1994) effectively make the latter
assumption.) These assumptions push back the concern with unobserved endowments, but il basicaly make
strong assumptions about the relation between schooling and unobserved endowments: in the former caseit is
assumed that grandparents' schooling represents al aspects of endowments that otherwise would be in the
disturbance term that are correlated with parents schooling and in the latter case it is assumed that grandparents
schooling is uncorrelated with al aspects of endowments that are in the disturbance term that are correlated with
parents schooling. These quite different (and inconsstent) assumptions permit some test of how robust the
edtimates are to different gpproaches to controlling for unobserved endowments. Unfortunately the Barro and
Lam results suggest thet, at least in that sample, the estimates vary alot -- individualy they increase by 6-170
percent -- depending on which of these assumptionsis used.

Behrman, Foster, Rosenzweig and Vashishtha (1997) present household fixed effect estimates,
controlling for unobserved characterigtics of father’s household, for Indian farm household children daily school
and study hours with and without instrumenting mother’ s schooling (literacy). In this case the instruments are
local technologica shocks when the father was of marriage age that they argue are independent of the
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disturbance term in the within household estimates for time that children spend studying or in school.® The
ingrumented estimates indicate an impact of mother’s literacy that is more than double the uninstrumented
edimates. Alsoof interest isthe impact of the control for the father’ s family endowments by using within
household estimates in a context in which extended households make possible such estimation. OLS estimates of
the determination of children’s school and study hours yidd significant effects of mother being literate and of
father having primary schooling. But within household etimates, while ill yidding esimates that imply thet
mother being literate has a Sgnificantly postive effect of about the same magnitude (with the exact magnitude
depending on the instrumenting discussed above), yield estimates of the effect of father’s primary schooling that
are lessthan afifth of the OL S estimate and that are very imprecisely estimated (and would not be judged
nonzero even at the 50 percent leve of sgnificance). That is, in this case, the gpparent direct effect of father's
schooling of more-or-less the same magnitude as of mother’ s schooling in standard OL S estimates evaporates in
within-household estimates while the estimated effect of mother’ s schooling is robugt to the estimation dternatives
conddered. Thusin the OLS estimates the estimated direct impact of father’s schooling on child educationa time
useis strongly contaminated and biased upwards by proxying for household preferences regarding time use and
possibly household resources. To the extent that the within-household estimates of the effect of father’s
schooling differ from the OL'S ones because of the control for household resources, of course, father’s schooling
il may have an important indirect effect. However the authors downplay this possibility because, if there were
such an effect, it dso would seem to be reflected in subhousehold alocations of household resources so that
fether’s schooling would still seem to be important even in the within household estimates.

Another of the sudies that is surveyed in the appendix aso controls for childhood family effects, in this
case for the mothers, by using data on adult ssters and haf-sistersin Nicaragua (Behrman and Wolfe 1984).
For completed schooling for females the within estimates of mother’ s schooling are 30 percent of OLS estimates
and the within estimates of father’s schooling are 40 percent of the OL S estimates. For household income the
within estimates of mother’s schooling are significantly negative in contrast to inggnificant negetive estimates for
OLS, while the within estimates of father’s schooling are 70 percent greeter than the OL S estimates (and
sgnificantly pogtive). These results are suggestive that controlling for mother’ s endowments also may affect the
estimates importantly, and in some cases as much or more so for mother’s as for father’ s schooling effects. But
generdizing from these estimates is somewhat risky because of their dependence on haf-sisters to obtain within
effects. Also they do not control for measurement error, the effects of which, asis well-known, are exacerbated

2Asthe authors note, if mothers preferences related to child schooling are heterogenous and
known & the time of marriages, then the instruments used may not be independent of the disturbance
term in the child’ stime use rdaion.
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with within estimates, though the result that the within estimates are larger in absolute magnitude in severd cases
could not come from the classicd measurement error model.

One lagt gudy thet is reviewed in the gppendix controls for individua fixed effects usng longitudina data
from the United States that indudes achievement tests for multiple young children within afamily in which the
mother obtained more schooling between the births of the children (Rosenzweig and Wolpin 1994). Estimates of
the effect of mother’s schooling that control for the mother’ s unobserved endowments by using the information on
mother’ s schooling between the births of her children are preferred, according to satisticd tests. They dso are
much different than estimates obtained with no such control or with partia control using observed test scores
(Armed Force Qualifying Tests) to attempt to control for such endowments. The one for the Peabody Individua
Achievement Test Mathematics Assessment and Reading Recognition Assessment is 60 percent higher than the
eslimate that does not control for these endowments, but much more imprecisaly estimated (and not significantly
nonzero a standard levels). The one for the Peabody Picture Vocabulary Test is about two thirds of the one
without control for endowments, and not significantly nonzero.

Incorporation of marriage market consderations: Almogt dl of the sudies that are surveyed in the
appendix take as given a particular father and mother with their observed (including schooling) and unobserved
characterigtics. This does not cause biasif marriage/mating is random. But casud observation and correlations

of observed variables such as schooling suggest that it is not random. If marriage market outcomes reflect
choices that are based in part on unobserved preferences and abilities related to child education, the usua
practiceislikely to lead to biasesin the estimated impact of mother’s schooling. Very few studies that consider
the impact of mother’ s schooling on child education ded at all with these issues®

%There are afew studies that do not dedl directly with child education, but ded with related
questions regarding unobservables and marriage. For example, Boulier and Rosenzweig (1984)
investigate the smultaneous determination of women's schooling, age of marriage, So0Use' s earnings,
and number of children ever born in the Philippines. They find that congderation of these behaviors as
smultaneous in the presence of unobserved characterigtics that affects women’s marriage market
outcomes reduces the estimated impact of women's schooling on age of marriage and number of
children ever born and that the resdua from the women'’s education relation is positively correlated
with the resdud in the age of marriage relaion but negatively correlated with the resdud in the
spouse’ s earnings relation (which they interpret to mean that more attractive women has less education
and marry when younger to higher-earnings spouses). Brien and Lillard (1994) likewise dlow for
correlated resduas among relations for women'’s schooling, age of marriage, and timing for firgt
conception usng Maaysan data They find negative correlaions between residuas for age of marriage
and education and for education and fertility (the former sgnificant). Thus both of these studies suggest
that women' s unobserved endowments may affect amultaneoudy their schooling and marriage
decisons as well as possibly other outcomes that may affect child education (e.g., fertility, spouse
income), though neither presents estimates that o integrate directly the determinants of child
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One study that has been discussed above that is sendtive to the marriage market issuesis the Behrman,
Foster, Rosenzwelg and Vashishtha (1997) study for rurd India. This study develops an explicit mode of
household schooling investment incorporating individua decison-making consstent with household bargaining
models, differentia preferences for child schooling between men and women, and marital choice. Maternd
schooling is endogenoudy chosen by grooms and their families in the marriage market, affects longer-run
household income, and affects awoman’s bargaining position, in addition to potentidly augmenting child
schoaling in production. Key festures of the Indian setting (e.g., no returns to women's schooling in rurd labor
markets, dowries a marriage) permit tests that identify the mechanisms by which increases in the schooling of
women affect the schooling of children. The estimates indicate that despite the absence of any evident increasein
employment activities by women in sectors in which schooling is rewarded and the lack of participetion by
women in farm decisions associated with the new technologies, the demand for literate wives increased more
rapidly in the high agricultural growth areas, where returns to evidently male-dominated farm management skills
rose. Conggtent with the interpretation of this as derived demand for female schooling as an input in the
production of child schooling, estimates that exploit the extended structure of Indian households to reduce the
influence of male preferences for schooling, variaion in market returns to schooling, and wedth effectsindicate
sgnificantly higher levels of sudy hours among children with literate mothers as noted above. ESimates of the
determinants of dowries indicate that, congstent with female literacy having value to men rather than providing an
improved post-marriage bargaining position for women, literate women command a premium in the marriage
market. Schooling achievement by women beyond levels that enable literacy, however, are not associated with
higher levels of child study nor with enhanced vaue in the marriage market. The results from the Indian green
revolution experience, which suggest thet literate mothers are better teachersfor children in the home, thusimply
not only that investmentsin femae schooling payoff where there are returns to schooling anywhere in the market
sector, no matter how segmented by sex, but help explain why &fter the onset of the green revolution in India
there was increased investment in both boys and girls schooling at approximeately the same rates, despite very low
returns in the labor market to investmentsin girl’s schooling. As noted above, these estimates are robust to a
range of assumptions for the impact of mother’s schooling on child time spent studying and in school and on
mother’ stime in home care, but the estimates for father’ s schooling are not -- suggesting in this case that the latter
proxy for unobserved household preferences or assets. But the data do not permit testing the possibility that
mother’ s schooling is representing in part her idiosyncratic (that is, those that differ from the household average)
preferences or abilities related to child education if they are correlated with her schooling or, if not correlated,

education (and neither consders women’ s endowments thet are correlated with their schooling).
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were known by her husband & the time of the marriage decision.

In another paper Foster (1996) argues that estimates of parental schooling on child education can be
serioudy biased if marriage partners self-sdlect on the basis of unobserved characterigtics. To ded with this
issue, he develops amode of the marriage market in which potentia mates care about the human capita of their
offspring (a public good within marriage) as well asther own private consumption. Under the assumption of
transferable utility, child investment is shown to depend on the income and tastes for offspring schooling of each
of the marita partners. The problem in estimating the decison rule is that, with sdective marriages, the
unobserved traits of existing maritd partners are not orthogond. The paper develops a smulation method for
correcting for the selection bias that involves explicitly solving gpproximately for the marriage market equilibrium.
Using data from rurd Bangladesh, the estimates indicate that marital sdlection is quantitatively important,
ggnificantly diminishing the effect of husband' s traits by 35-55 percent and augmenting the effect of wife straits
by 13-16 percent on the desired schooling of children.?” This effect is separate from biases due to mother’s
schooling being a proxy in part for her own unobserved tastes and productivity in child education, which are not
congdered in this study.

Section 5. Conclusions

Conventiona wisdom held broadly by many scholars and policymakers is that: (1) mother’ s schooling
has (a) widespread, (b) positive and (¢) substantial causal effects on child educeation; (2) these effects tend to be
much larger than those of father’ s schooling on child education; and (3) therefore, ceteris paribus thereisa
sronger efficiency case (given externditiesin education) for public subsidies for femae than for male schooling.

In this paper | first discuss agenerd framework for thinking about the impact of mother’ s schooling on
child education and then survey what we know on the basis of dl the etimates that | have been able to locate.
The generd framework suggeststhat it isimportant to be clear about what isthe model being estimated, to
digtinguish between possible particular and more-generd total effects of mother’ s schooling on child education, to
recognize the possibly-important effects of controlling for unobserved variables such as preferences and abilities,

2"Foster shows that these directions of bias can occur when the unobservable component of
assortative mating islarge rdative to the observable component for women and thereis no
unobservable component for men (say, because they primarily are income earners based on observed
characteridtics). Theintuition isthat, in this case, the husband' s schooling is pogitively correlated with
the wife' s unobservable so that, in estimates that do not control for marriage sdection, the estimated
effect of the hushand’ s schooling is overstated. This effectively meansthat there isin the disturbance
term an expression equad to the true minus the estimated effect of husband' s schooling times the wife's
unobservable, which is negative so that the wife's schooling effect is underestimated.
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and to use appropriate indicators of both mother’ s and child' s education rather than focusing on one or afew
inputs -- usudly related to time in schoal -- into the educational process. The nature of the current literature
suggests that considerable improvements are possible in future research in al these respects (Subsection 2.1,
Sections 3 and 4).

My conclusions from taking the whole set of estimates at their face value (Subsection 2.2) are: (1) there
are widespread positive associations between mother’ s schooling and child education, (2) the central tendencies
of these edtimates indicates that these effects of mother’s schooling on child education are not substantid, (3) the
estimated magnitudes of the impact on the one indicator of child educationa outcomes, cognitive achievemernt,
tend to be smaller than for some of the child education inputs such as grades in school, % (4) there are not
sgnificant differencesin the estimated impact of mother’ s schooling between samples based primarily on children
12 and under and samples based on older children, (5) there are some systematic differences in the estimates
between samples for the United States and for developing countries (though not between rurd and urban areasin
the latter), with the estimated effects for the United States tending to be smdler for the educationd inputs and
earnings, but perhaps larger for cognitive achievement, (6) overdl there is not a tendency for much grester impact
of mother’s schooling than of father’ s schooling on child education outcomes, though there is some such tendency
for educationa inputs (not outcomes) for younger children, and (7) there are strong intergenerational gender
linkages, particularly for females. Therefore, there seems to be support in existing estimates taken at their face
vaue consigtent with the “widespread” and “positive’ part of point 1 of the conventional wisdom, but not with the
“subgtantid” part of point 1, nor for the clam in point 2 of the conventiona wisdom that the effects of mother's
schooling tend to be much greeter than those of father’s schooling. Because point 3 of the conventiona wisdom
follows from the first two points, the existing estimates teken & their face value do not support a genera
efficiency argument for dedicating substantia public resources to female schooling, nor for dedicating subgtantialy
greater resources to female than to male schooling. Of course there is considerable variance among existing
estimates, and in some cases they support the conventiona wisdom. But in about an equa number of cases they
contradict the conventiona wisdom regarding the “ substantid” effects and that the effects are much grester for
mother’ s than for father’ s schooling.

Mog of the sudiesin the literature, however, include among the right-side variables some that would
seem to be determined in part by mother’ s schooling. On a priori grounds, on the basis of the rdatively small
number of studies that explore the effects of such procedures, and on the basis of the new estimates (Section 3),

At the medians the eadticity of completed grades of child schooling with respect to mother’s
schooling isabout 0.2 if mother’s and child schooling are about the same, which isfour timesthe
esimated eadticity of child cognitive achievement with respect to mother’ s schooling.
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the usud specifications lead to a substantiad underestimate of the total effect of mother’s schooling. At the same
time it leads to amixed effect on the estimated relaive impact of mother’ s versus father’ s schooling on child
education, with control for income and less so school characterigtics biasing the estimated effects towards
mother’ s schooling and control for number of children and community characteritics biasing the estimatesin the
other direction. Thus, there is more support for point 1 in the conventional wisdom than the estimates taken a
face vdue imply if the usud estimates are adjusted to diminate the influence of observed variables that would
seem to be affected by mother’s schooling. The same adjustment, however, if anything probably weakens further
the support for point 2 regarding the dleged much larger impact of mother’ s than of father’s schooling. It would
be informative in future work, within the assumptions of the stlandard specification, to explore more extengvely
how sengtive estimates of the impact on child education of mother’s schooling are to the inclusion of indicators of
household income, number of children, father’s schooling, school characteristics and community characterigtics.
Thiswould lead to better understanding of what are the totd effects of mother’s schooling, what are the relaive
effects of mother’ s schooling in comparison with those of father’ s schooling, and how important these channels
are for such effects.

Most existing studies do not control for possible biases in the estimated effects of mother’ s schooling due
to unobserved (by andysts) ahilities and preferences that directly affect child education and that are corrdlated
with mother’s schooling. The limited number of available studies suggest that unobserved preference and ability
endowments may affect importantly the estimated impact of mother’s and father’ s schooling on child education,
with estimates generdly (though not aways) biased upwards by the failure to control for these endowments
(Section 4). These ds0 suggest that incorporation of marriage market considerations may be criticd for
andyzing the impact of mother’ s schooling on child education, and that such congderations a least in some
contexts increase the estimated impact of mother’ s relative to father’s schooling on child education. But these
Sudies dso point to the sengtivity of the results to how such endowments are controlled, including the possible
limitations of partia controls through observed indicators. Thereforeit iscritica for interpretation that the
underlying model be spelled out explicitly and used directly as a guide to the estimation method because estimates
using behaviora data are necessarily conditiona on particular assumptions about the underlying modd and
explicit modeling makes it clear on what the interpretation is based. Our future understanding of the impact of
mother’ s schooling on child education will be enhanced if more studies carefully lay out the mode of behavior
that is being estimated for a particular context that includes possibly important unobserved variables such as
preferences and abilities and carefully estimate the effects in amanner thet is consstent with the model that is
presented.
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laple 1. summary Or estimated EITeCts Or vvomen s 5Cnooiing on Lniia eaucation py ivig or eaucational 1naicator s°

Educational I ndicator Number of Estimated Effects Per centages of Estimates with
Estimates “Correct” Signs’
Median Range
Sig. at 5% Total

Marginal Effects (Table Al)

Mother’sHome Time Use 2 - -- 100 100
Ever Enrolled Probability 16 -- - 50 81

Enrollment Age 3 -- - 100 100
Current Enrollment Probability 38 c c 58 95

Timein School Given Enrolled 3 0.044¢ 0.012-075.° 67 100
School Choice 4 -- -- 25 75

Grade Repetition Probability 2 -- -- 100 100
Failed Grades 1 0.001 0.001 0 0

On-Time Promotion Probability 1 -- - 100 100
Grades Attained to Time of Survey 49 0.14 0.02t00.65 76 100
Dropout Probability 2 -- - 50 100
Prob. Progressto Next School Level 8 0.07 0.04t00.10 89 100
Dropout Age 1 -- - 0 100
Completed Schooling Grades'Y ears 63 0.19 -0.04t0 1.03 86 97

Estimated Elasticities (Table A2)

Household Educational Expenditure 9 0.10 0.02t00.18 75 100

Cognitive Achievement 28 0.05 -0.01to0 0.60 57 93

Per centage Effects (Table A3)

Earnings 7 0.0 -44t03.4 43 43
Total Educational Indicators and 237 -- - 70 94
Earnings (Tables A1-A3)

3ased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. “--" means that information not available.
“Correct” means positive for all the educational indicators and earnings except negative for enrollment age, grade repetition. Among those “incorrect” only
10se for earnings are significantly nonzero at the 5 percent level.

Only two of the estimates are interpreted in terms of effects on probabilities and they are insignificant so they do not give much of a sense of the range and
1edian.

days per week.



lapie . Summary Or Estimatea ETTECIS Of vwvomen s 5Cnooiing on Lniia eaucation oy Lniia Age ana ivig or saucational 1naicator s*

Educational Indicator Children Primarily 12 and Under Children Primarily Over 12
No. Median Per centage No. of Median Per centage
of Est. “Correct” Signs’ Ed. “Correct” Signs’
Es. (Moth- Sig. Total Est. (Moth- Sig. Total
Fath)/ 5% Fath)/ 5%
Av (%) Av (%)

Marginal Effects (Table Al)
Mother’s Home Time Use 2 .65 111 100 100
Ever Enrolled Probability 16 -- 37 50 81
Enrollment Age 3 -- 52 100 100
Current Enrollment Probability 14 -.04 33 57 93 24 -- -5 58 96
Timein School Given Enrolled 1 .075° 137 100 100 2 .01z 1000 50 100
School Choice 2 -- -35 50 100 2 - -68 0 100
Grade Repetition Probability 1 -- 82 100 100 1 -- -- 100 100
Failed Grades 1 .001 -257 0 0
On-Time Promotion Probability 1 -- d 100 100
Grades Attained to Time of Survey 23 14 26 78 100 26 16 -19 73 100
Dropout Probability 1 -- e 100 100 1 -- e 0 100
Prob. Progress to Next School Level 3 .078 27 100 100 6 .056 -5 83 100
Dropout Age 1 -- -11 0 100
Completed Schooling Grades/Y ears 14 .15 21 86 100 49 .20 0 86 96
Estimated Elasticities (Table A2)
Household Educational Expenditure 4 10 24 75 100 4 -- -13 75 100
Cognitive Achievement 11 .05 0 45 91 17 .05 8 65 94
Per centage Effects (Table A3)
Earnings 7 0.0 -94 50 50
Total Educational Indicators and 99 - 29 68 94 138 - -11 71 94
Earnings (Tables A1-A3)

3ased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. Children primarily under (over) 12 refersto the
nildren’s age at the time of the indicated behavior, and therefore includes in the under 12 category all of the estimates for the first three educational indicatorsin
able Al (i.e., Mother’s Home Time Use, Ever Enrolled Probability, and Enroliment Age). For the other indicators the assignment is made depending on
thether the mgjority of the ages covered in the sample are 12 and under or not.
Correct” means positive for all the educational indicators and earnings except negative for enrollment age, grade repetition.

days per week.

Only two of the estimates are interpreted in terms of effects on probabilities and they are insignificant so they do not give much of a sense of the median.
Vo estimates that include father’' s schooling.



laple s. summary Or estimatea e1mects Or vvomen s 5Cnooiing on Lniia eaucation ny unitea states vs. viner countries ana ivigj or saucational

Indicators?

Educational Indicator

Samples Not From United States

United States Samples

No. Median Per centage No. of Median Per centage
of Est. “Correct” Signs’ Ed. “Correct” Signs’
Es. (Moth- Sig. Total Est. (Moth- Sig. Total
Fath)/ 5% Fath)/ 5%
Av (%) Av (%)

Marginal Effects (Table Al)
Mother’s Home Time Use 1 .65 177 100 100 1 -- 46 100 100
Ever Enrolled Probability 16 -- 37 50 81
Enrollment Age 3 -- 52 100 100
Current Enrollment Probability 38 d 5 58 95
Timein School Given Enrolled 3 0.044¢ 569 67 100
School Choice 4 -- -50 25 75
Grade Repetition Probability 2 -- 82 100 100
Failed Grades 1 0.001 -257 0 0
On-Time Promotion Probability 1 -- f 100 100
Grades Attained to Time of Survey 49 0.14 0 76 100
Dropout Probability 2 -- f 50 100
Prob. Progressto Next School Level 8 0.07 0 89 100
Dropout Age 1 -- -11 0 100
Completed Schooling Grades/Y ears 26 0.23 2 9 100 37 0.13 10 78 95
Estimated Elasticities (Table A2)
Household Educational Expenditure 4 0.10 24 75 100 4 -- -13 75 100
Cognitive Achievement 17 0.04 40 53 88 11 0.10 -22 64 100
Per centage Effects (Table A3)
Earnings 6 04 -146 50 50 1 -2.6 216° 0 0
Total Educational Indicators and 183 - 7 69 93 54 - 10 74 94
Earnings (Tables A1-A3)

3ased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally.
Correct” means positive for all the educational indicators and earnings except negative for enrollment age, grade repetition.

dositive sign here because mother’ s schooling estimates less in absolute value than father’ s schooling estimate though both negative.

Only two of the estimates are interpreted in terms of effects on probabilities and they are insignificant so they do not give much of a sense of the median.

days per week.

Jot defined because no estimates for father’s schooling.




laple 4. estimatea ETTeCts Or vvomen S 5CNooiing relatea to Lontroistor unitea states sampies”

4.1 Regression of Estimates of Mother’s Schooling Effects

4.1.A. Basic Estimates for Completed Schooling Grades/Years

United States' Sample -0.22 (1.04)

Constant 0.35(2.29)

Summary Statistics F(12, 96) = 1.76, Prob > F = 0.065, Adj R> = 0.078, RMSE = 0.65
4.1.B. Differences from Basic Estimatesfor Other Child Educational Indicators

Other Child Educational Indicators Interactionswith Indicator for United States Additive Term

Sample

Mother’s Home Time Use 0.30 (0.45)

Current Enrollment Probability -0.39(0.81)

Timein School Given Enrolled -0.31(0.64)

Failed Grades -0.35 (0.53)

Grades Attained to Time of Survey -0.18 (0.93)

Prob. Progressto Next School Level -0.29 (0.79)

Household Educational Expenditure -0.25 (0.71)

Cognitive Achievement 0.27 (0.63) -0.27 (1.21)

Earnings -2.72 (3.65) -0.01 (0.04)

3ased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. In parentheses to right of point estimates are
osolutet values. F (3, 96) = 6.02, Prob > F = 0.0008 for dropping all termsinvolving United States' sample indicator.




lapies. Ssummary Or estimatea ETTeCts Or vvomen s SCnooiing on Lnila saucation oy xural vs. urpan Sampies ana ivigl or saucational 1naicator s*

Educational Indicator Rural Samples Urban Samples
No. Median Per centage No. of Median Per centage
of Est. “Correct” Signs Est. “Correct” Signs
Es. (Moth- Sig. Total Est. (Moth- Sig. Total
Fath)/ 5% Fath)/ 5%
Av (%) Av (%)

Marginal Effects (Table Al)

Mother’sHome Time Use 1 .65 177 100 100

Ever Enrolled Probability 9 -- 40 56 89 6 - 45 50 83
Enrollment Age 1 -- 52 100 100

Current Enrollment Probability 18 -.04¢ 26 56 89 8 -- -97 63 100
Timein School Given Enrolled? 1 .08 137 100 100 1 .01 1000 0 100
School Choice 1 - e 100 100
Grade Repetition Probability 1 -- e 100 100
Failed Grades 1 .001 -257 0 0
Grades Attained to Time of Survey 11 .29 32 73 100 14 A3 44 79 100
Dropout Probability 1 -- e 0 100
Completed Schooling Grades'Y ears 3 A1 -47 100 100 1 -- e 100 100

Estimated Elasticities (Table A2)

Household Educational Expenditure 2 .03 166° 50 100 2 A7 24 100 100
Cognitive Achievement 2 .00 205 0 50 5 .05 139 80 100
All Educational Indicators (TablesAl 47 -- 43 63 92 41 -- 40 68 95
and A2)

3ased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. “--" means no interpretable estimate available.
Correct” means positive for all the educational indicators and earnings except negative for enrollment age, grade repetition.

dnly two interpretable estimates.

Days per week.

Vot defined because no estimates for father’' s schooling.



laplie b. Summary Or estimarted eITects or vwomen s SCnooiing on Lniia eaucation iviinus estimatea ETmects Or Fatner s Scnooiing on cniia

Education, Relativeto Their Average Estimated Effects, by Major Educational I ndicators®

Number of Estimates

Mother’s - Father’s Estimated Schooling Effects, Relativeto

Average
Total No Father’'s Mean (%) % Podtive Median (%) Interquartile

Schooling Range (%)
Marginal Effects (Table Al)
Mother’sHome Time Use 2 111 100 111 46to 177
Ever Enrolled Probability 16 -41 58 37 -182 to 109
Enrollment Age 3 73 100 52 46 to 120
Current Enrollment Probability 38 4 -1 50 5 -67 to 57
Timein School Given Enrolled 3 1 569 100 569 137 to 1000
School Choice 4 1 -57 0 -50 -86t0-35
Grade Repetition Probability 2 1 82 100 82 82t0 82
Failed Grades 1 -257 0 -257 -257 to -257
On-Time Promotion Probability 1 1 -- -- -- --
Grades Attained to Time of Survey 49 2 2 49 0 -41t0 62
Dropout Probability 2 2 -- -- -- --
Prob. Progressto Next School Level 9 20 44 0 -18t0 52
Dropout Age 1 -11 0 -11 -11to-11
Completed Schooling Grades'Y ears 63 2 -4 56 9 -67 t0 26
Estimated Elasticities (Table A2)
Household Educational Expenditure 8 2 59 67 14 Oto3l
Cognitive Achievement 28 5 43 48 0 -40to 125
Per centage Effects (Table A3)
Earnings 7 -1539 33 -94 -360 to 100
Total Educational Indicators and 237 21 -36 52 10 -40 to 56
Earnings (Tables A1-A3)

3ased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. “--” means that information not available.




Table7. Summary of Intergenerational Gender Links Related to Child Education for Major Educational Indicators?

Educational Indicator No. of Mother’s Schooling Father’s Schooling Median Ratio of Estimated
Est. Mother’s- Father’s Schooling
Effects Relativeto Av.in %
Med. Est. for “Correct” Signs Daughters/ Med. Est. for “Correct” SignsSons/ “Correct” Daughters Sons
Daughter/ “Correct” Signs Sons* Son/ Med. Est. Signs Daughters®
Med. E<. for for Daughter
Son Sig. at 5% Total Sig. at 5% Total
Marginal Effects (Table Al)
Ever Enrolled Probability 10 - 4.0 13 - 20 10 115 -164
Current Enrollment Probability 23 -- 16 0.9 - 1.0 11 26 -22
Grades Attained to Time of Survey 34 16 14 1.0 0.9 13 11 -12 -14
Prob. Progressto Next School Level 6 21 20 1.0 15 0.7 1.0 8 -39
Completed Schooling Grades'Y ears 38 12 11 11 13 11 1.0 22 -3
Estimated Elasticities (Table A2)
Household Educational Expenditure 8 13 20 1.0 0.9 1.0 15 18 10
Cognitive Achievement 6 -- 15 1.0 -- 1.0 1.0 52 -22
Per centage Effects (Table A3)
Earnings 6 -11.0 0 0 0.3 0.6 1.0 -9000 -42
All Educational Indicators and 128 1.20 14 10 1.06 11 11 18 -11
Earnings (TablesAl- A3)
aBased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. “--” means no estimates that permit a comparison. Because some of the estimates do not permit

comparisons, the number of estimatesin each category for which significance is summarized in some cases is greater than the number for which the median estimates are compared. Also one of the pairs for

household educational expendituresincludes only the impact of mother’s, not father’s, schooling.

™ Correct” means positive for al the educational indicators and earnings except negative for enrollment age, grade repetition.




Table 8. Estimated Effects of Women's Schooling Related to Controlsfor Income, Number of Children, and Father’s Schooling?

8.1 Regression of Estimates of Mother’s Schooling Effects

8.1.A. Basic Estimatesfor Completed Schooling Grades/Years

Income Control -0.14 (1.17)
Number of Children Control -0.16 (1.36)
Father’s Schooling Control -0.15(0.97)
Community Characteristics Control 0.12 (0.84)
Constant 0.32 (2.05)
Summary Statistics® F(22, 86) =14.94, Prob > F = 0.0000, Adj. R2=0.74, RMSE = 0.35
8.1.B. Differences from Basic Estimatesfor Other Child Educational Indicators
Other Child Educational Indicators Interactionswith Additive Term

Income Control Number of Children Control Community Characteristics

Control

Mother’s Home Time Use 0.52 (1.45)
Current Enrollment Probability 0.40 (0.76) -0.39 (1.05)
Timein School Given Enrolled -0.08 (0.32)
Failed Grades -0.29 (0.78)
Grades Attained to Time of Survey 0.05(0.21) 0.03 (0.16) -0.16 (0.79)
Prob. Progressto Next School Level -0.06 (0.30)
Household Educational Expenditure -0.03 (0.15)
Cognitive Achievement 0.10 (0.42) 0.12 (0.63) -0.20 (0.8) -0.15 (0.60)
Earnings -3.59 (8.56) -6.94 (13.76) 1.45 (3.42) 0.82 (3.24)

aBased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. In parentheses to right of point estimates are absolute t values.

°F tests for the variables that are included with the interactions with the group indicators are: for income F(4, 86) = 22.20 and Prob > F = 0.000; for number of children F(5, 86) = 42.57 and Prob > F = 0.0000;
and for community characteristics F(3, 86) = 5.40 and Prob > F = 0.0019. F testsfor the variables with their interactions that are not included are: for school characteristics F(3, 83) = 0.82 and Prob > F = 0.487.
for sample primarily with children 12 and under F(4, 83) = 0.56 and Prob > F = 0.6915; and for United States' samples F(2, 84) = 1.15 and Prob > F = 0.3227.



Table 9. Estimated Effects of Women'’s Schooling Minus Father’s Schooling Related to Controlsfor Income and Number of Children?

9.1 Logit for Mother’s Schooling 9.2 Regression of Estimates of 9.3 Multinominal Logit for Mother’s Schooling Having Significantly
Having Significantly Correct Sign® | Mother’s Schooling Effects minus Correct Sign minus Father’s Schooling Having Significantly Correct
Father’sSchooling Effects, Relative Sign®©
to Average
-1 1
Income Control -1.04 (2.38) 222 (1.93) 0.81 (1.21) 0.58(1.11)
Number of Children Control -0.11(0.35) -1.22 (1.28) 0.69 (1.60) 0.20 (0.49)
Father’ s Schooling Control -0.01 (0.12) - - _
School Characteristics Control 0.35(1.17) 1.14 (1.16) 0.98 (2.06) -0.87 (2.08)
Community Characteristics Control -0.45 (1.05) -1.39(1.13) 0.27 (0.44) 0.45(0.83)
Constant 1.94 (3.80) -0.97 (1.28) -3.53 (4.25) -2.06 (3.41)
Summary Statistics Chi¥(5) = 10.28, Prob > Chi? F(6, 192) = 1.82, Prob > F = 0.0788, Chi¥(8) = 19.40, Prob > Chi2 =0.0129, Pseudo R? = 0.06
=0.0676, Pseudo R? = 0.04 Adj R2=0.03, RMSE = 6.45

aBased on estimates that are summarized in Appendix Tables A1-A3 with each estimate weighted equally. In parentheses to right of point estimates are absolute t values for regression estimates and absol ute z
values for the multinomial logit estimates.

®“Correct” means positive for all the educational indicators and earnings except negative for enrollment age, grade repetition.

°Chi?(2) tests for the two coefficients being constrained to zero are 2.45 for income (Prob > chi? = 0.2937), 2.61 for number of children (Prob > chi? = 0.2714), 10.21 for schooling characteristics (Prob > chi? =
0.0061), and 0.80 for community characteristics (Prob > chi2=0.6701). Chi*(1) testsfor the two coefficients being significantly different are 0.08 for income (Prob > chiz = 0.7775), 0.79 for number of children
(Prob > chi? = 0.3741), 10.15 for schooling characteristics (Prob > chi? = 0.0014), and 0.06 for community characteristics (Prob > chiz = 0.8117).



Table Al. Summary of Studieson Marginal Impact of Mother’s Schooling on Child Education?

Sample Characteristics Marginal Effects of Ratio of Controls for Notes Source
(Country, Region, Year, Mother’sto
Sample Size (N), Age, Sex) Father’s
Mother’s Father’s Schooling Income or Other School Community
Schooling Schooling Effects Wealth Individual/ Features Features
Household
Features
1. Mother’s Home Time Use
India 1981/2, 1452 0.65% 0.04 16.3 husband mother primary hh fixed effects hh fixed effects mother’s daily hoursin Behrman, Foster,
farm households with two primary wealth school, father home care; est. here for Rosenzweig and
children in 7-14 age range claimant (also literacy, dichotomous var. for Vashishtha (1997)
interacted with mother’s age, where 3 grades
household child age/sex assumed for lit.; hh FE
weadlth), hh composition, hh \Y
fixed effects fixed effects
United States, 1980 (+)* (+)* 1.6 family income age, sex, race, no no recall datain rough Powell and Steelman
(18776 high school no. sibs, sib categories of frequency (1990)
sophomores and seniors) composition of pre-school reading
2. Probability of Ever Enrolled in School
Ghana (rural), 1987 income per age, sex, no. sibs distance, prices, wage, parental primary Lavy (1996)
capita personal, transportation, school sig and used for
1733 age 5-12 (+)* (+)* 15 fecilities extension agent, retios here; post-
co-op primary not sig.
1226 age 7-12 (+)* (+)* 1.0
Egypt 1980 net income per age, parental no urban, upper Cochrane, Mehra and
capita educationa Egypt Osheba (1986)
576 rural females 6-14 (+)* (+)* not comparable aspirations,
because share of income
633 rural males 6-14 ) (+)* literacy used from family
for mothers business,
465 rural females 15-25 (H* () and schooling children under
for fathers age 13
467 rural males 15-25 (+) (+)*
565 urban females 6-14 (+) (+) 1.8
586 urban males 6-14 O (+) -0.5
541 urban females 15-25 (+)* (+) 39.0
505 urban males 15-25 (+) (+)* 0.1
Nepal (Terai), 1977/81 ns (+)* 0? land, crop value age, e, caste, in village digtrict Moock and Leslie
(350 children age 5-11) anthrop., no. (1986)
sibs, occ.
aspirations
Pakistan 1994/5 (Lahore expenditure sex no yes first stage in which Alderman, Orazem,
low & mid income) second stage is private and Paterno (1996)
versus public school
828 females 6-10 (+)* (+) 3.7




940 males 6-10 (+)* (+)* 14
Pakistan (rural), 1989 ns (+)* 0? instrumented age, sex, ability travel time, village fixed only “father middle Alderman, Behrman,
(1129 age 10-25) household book cost effects school or more” sig Ross and Sabot (1996)
income and only for femaes
Pakistan (rural), 1986-92 (+H)** (+) 4.5 3year av. age, sex, travel time, district, prices Alderman, Behrman,
(800 households, age 6-7) household mother’s age, book cost Lavy and Menon
expenditure health (1V) (1997)
Peru (rural), 1985/6 (1622 (+)* (+)* 3.2 household sex, oldest child, [ fees, misc. costs, no Ilon and Moock
age 9-14) expenditures, children under desks, books, (1991)
durables 5, farm, elderly food, in same
community
3. Enroliment Age
Ghana, 1988/9 (-)* (-)* 1.6 insturmented age, sex, height, teacher & school rural, semi-rural Glewwe and Jacoby
(1757 age 6-15) expenditures per no. sibs, parental characteristics, (1995)
capita schooling, tribe travel time
Ghana, 1988/9 -)* O] 4.0 instrumented age, sex, ability, primary & rural, region Glewwe and Jacoby
(1636 age 11-20) expenditures per religion middle school (1994)
capita teacher &
facilities
Peru (rural), 1985/6 (878 -)* ) 1.7 household sex, oldest child, fees, misc. costs, no llon and Moock
age 6-8) expenditures, children under desks, books, (1991)
durables 5, farm, elderly food, in same
community
4. Probability Currently Enrolled
Brazil (rurd low-income) .02 .00 18.8 household no. children, distance from no dep. var. proportion Singh (1992)
1972/4 (age 7-14 in about income, capital time use, farm household children enrolled
500 households) assets, land inputs
Cote d'lvoire, 1985-7 expenditure per age, sex, no region only primary sig. for Montgomery and
adult ethnicity rurd arees Kouamé (1993)
5067 rura age 5-30 (+)* no no
3108 urban age 5-30 (+)* no no
Egypt 1980 net income per age, parental no urban, upper Cochrane, Mehra and
capita educationa Egypt Osheba (1986)
589 rural females 6-14 (+)* (+)* not comparable aspirations,
because share of income
636 rural males 6-14 (+) (+)* literacy used from family
for mothers business,
475 rurdl females 15-25 (+) ) and schooling children under
for fathers age 13
469 rural males 15-25 (+) (+)*
572 urban females 6-14 (+) (+)* 0.3
587 urban males 6-14 (+) (+)* 0.3
546 urban females 15-25 (+)* (+) 9.0




505 urban males 15-25 (+) (+)* 0.4
India (rural) 1968/71 (+)* (+)* 1.7t01.8 (1.8 | famland aea mother’s age presence of loca presence of local dep. var. household Rosenzweig and
(children > 5 in 4000 for primary) primary and health and water age-sex standardized Wolpin (1982)
househol ds) middle schools fecilities attendance
India (rural Tamil Nadu) -0.10 0.33* -0.03 non-earnings parental age, distance district proportion of children Duraisamy (1988)
1980-1 (642 households) income, land yrs. married, age 5-16 enrolled in
owned pred. wages, school
caste, mother's
health, nuclear
Indonesia, 1987 nonlabor parental ages, local schools urban, No sg. effect of Deolalikar (1993)
income sex of head transportation mother’s schooling if
36690 age 6-11 (+)* (+)* 1.1 she head (but some of
father’s); no sig.
16517 age 12-14 (+)* (+)* 0.5 dependence on child
sex
13800 age 15-17 (+)* (+)* 0.5
22082 age 18-23 (+)* (+)* 0.8
Jamaica 1989 (age 13-19) predicted age, sex, femae no rura second set of estimates Handa (1994)
expenditure per household head, are conditional on
685 femaes (H)* (+) 3.5 capita distance to bus enrollment
stop
758 males (+)* (+)* 0.7
418 females in high sch. (+) (+)* 0.4
410 males in high sch. +) (+) 2.6
Malaysia, 1976 (age 12- income, own age, sex, distance to city, urban, no sig. differences by De Tray (1984)
18) farm, own ethnicity, secondary transportation sex or urban/rural; not
business parental age and school sg. for ages 6-11 (for
540 Chinese (+)* (+)* 1.7 presence which almost universa
attendance)
217 Indian (+) (+) 1.0
633 Malays (+)** (+)** 1.4
Pakistan (rural)1979 (age household sex, dependency presence in village literacy parental education Burney and Irfan
10-16) income, land ratio, household village of nonlinear by levels (1994)
owned, tractor size schools (by (ratio of mother to
962 farm females (-+) (+)* 0.7 owned, tenure level) father is average effect)
status
1193 farm males (+) (+)* 0.8
628 nonfarm females (+)* (+)* 1.3
704 nonfarm males (+)* (+)* 1.3
Pakistan 1991 (age 7-14) household age, sex, no. school distance province Sather and Lloyd
expenditure sibs, sib rank, (1994)
1056 urban girls (+)* (+)* not comparable decile, land no. adult males
(mother ever cultivated, & females,
1061 urban boys (+)* (+)** attended versus | business owned female head
] father's
1025 rural girls (+)* (+)* literacy)




1070 rural boys (+)** +)
Paraguay (Asuncién), 1990 (+)* no no family income, age, sex, no. no rurdl Patrinos and
(525 children 12-19) household head sibs, language, Psacharopoul os (1995)
occupation hhold head sex
Peru (rurd), 1985 (718 age (+)* (+) 0.9 loca household sex, children age distance, price, no nested multi. logit for Gertler and Glewwe
10-18) 1.6 distant expenditure 13-17 teachers present choice among loca, (1990)
distant or no school
Peru (rura), 1985/6 (age household sex, oldest child, school fees, no Ilon and Moock
6- expenditures, children under misc. costs, (1991)
14 ever enrolled) durables 5, farm, elderly desks, books,
food, in same
1101 femaes (+)* (+) 3.2 community
1061 maes (+)* (+) 2.0
Peru 1985/6 (2387 girls (+) no no family income, age, hh. struct., school costs, urban Levison and Moe
age 10-19) land area mother’s age, time, open (1997)
phone, water
5. Timein School
India 1981/2, subset of 0.075* 0.014 5.3 household age, sex, mother hh fixed effects hh fixed effects hours in school and Behrman, Foster,
2532 wedth *(father primary school, studied; est. here for Rosenzweig and
farm households with two primary father primary dichotomous var. for Vashishtha (1997)
children in 7-14 age range claimant), hh schoal, hh fixed 1it/(3*8) where 3
fixed effects effects grades assumed for lit.
& 8 hrs. per day; hh
FE IV (OLS suggests
fath prim sch sig)
Peru 1985/6 (2387 girls (U-shaped)* no no family income, age, hh struct., school costs, urban hrs. in sch.; mother’s Levison and Moe
age 10-19) land area mother’s age, time, open presence reduces girls (1997)
phone, water time in school
Bolivia (urban), 1990 0.012** -0.008 +00? per capita age, sex, no community fixed | mother’s down 17% Behrman, |i and
(8892 age 6-30) income ethnicity, effects father’'s down 50% w/o Murillo (1995)
parents present community FE
6. School Choice
Ghana, 1988/9 (1636 (-+) (+H)** -0.3t0 1.1 IV expenditures age, sex, ability, primary & mid. rural, region + means choice of Glewwe and Jacoby
children age 11-20) per capita religion school teacher & more-distant, higher- (1994)
facilities quality school
India 1991, (928 students (+)* no no weighted sex, ability, no no choice among public, Kingdon (1996a)
13-14 in 30 urban average of religion, caste, private added and
schools, consumer no. sibs, private unaided (best);
Uttar Pradesh) durables assets mother’s schooling
sdlects private aided
and then public
Jamaica, 1990 (1067 O > 0.7 expenditure per age, sex distance to parish all-age versus primary Glewwe, Grosh, Jacoby
children in school) capita nearest school only and Lockheed (1995)




Thailand 1989 (14801 +) (+)* 0.6 assets, primary sex, age, parents teachers per urban parental schooling Behrman, Sussangkarn,
adult children av. age 25) income source present, fem. student associated with Hutaserani and
from agriculture headed, par. age increased probability Waettanalee (1994)
of private school
7. Probability of Grade Repetition
Paraguay (Asuncién), 1990 > no no family income, age, sex, no. no rurdl Patrinos and
(283 children 12-19 in household head sibs, language, Psacharopoul os (1995)
school) occupation head femde
Peru, 1985/6 -)* (-)* 2.4 income, age, sex, sib teachers per no Jacoby (1994)
3641 age 6-12 expenditures, composition, grade,
assets par. schooling textbooks,
writing facilities
8. Number of Failed Grades
Bolivia (urban), 1990 0.001 -0.008** -0.2 per capita age, sex, no community fixed Behrman, li and
(8892 age 6-30) income ethnicity, effects Murillo (1995)
parents present
9. Probability of On-Time Promotion
Brazil (Northeast), 1983/7 (+)* no no no age, sex, Port. & number of county Harbison and
(1506 2-4th grade) math tests, students, Hanushek (1992)
family size, education
farmer, ag. program
productivity
10. Grades Attained to Time of Survey
Bangladesh 1980/1 0.11* 1.07* 0.1 father’s income age, sex, primary and health and water average household Hossain (1989)
(children 5-19 of 1382 and occupation mother’'s secondary facilities age-sex standardized
married women) childhood schools present attainment
urban, child
wage
Bangladesh (rural), 1990 0.65* 0.55* 1.2 owned land age, sex, time to schools time to road & tobit estimates 1.7 and Foster and Roy (1993)
(14716 children age 8- parent’s age bank, family 20timesOLS
15) planning policies
Bolivia (urban), 1990 0.18* 0.21* 0.9 per capita age, sex, no community fixed | mother's up 111% Behrman, li and
(16179 age 6-30) income ethnicity, effects father’s up 67% w/o Murillo (1995)
parents present comm. fixed effects
Brazil 1970 (3762 children father’s income age, sex, av. loca state, frontier mother’s schooling Birdsall (1985)
age 8-15) mother’s age, primary and (but not father's)
migration secondary interacted with
urban age 8-11 0.14* 0.05* 2.8 teachers teacher’s schooling
schooling; av. (neg. sig. inurban,
urban age 12-15 0.19* 0.10* 1.9 local primary not in rura); w/o
and secondary school and area
rurdl age 8-11 0.18* 0.08* 23 teachers’ income variables both parents
per local child schooling effect down
rurdl age 12-15 0.29* 0.21* 14 age 7-13 in urban but up in rura




Brazil (urban areas) 1982 household age no state convex par. schooling Barros and Lam (1996)
(2345 age 14) head’s income & interactions (+ if
sig); par. schooling
Sao Paulo (820) 0.48* 0.11* 4.6 instrumented by their
parents’ schooling
Northeast (1525) 0.35* 0.36* 1.0 (increases est. 6-170%)
Brazil 1982 no age, sex no region nonlin. school effects; Thomas, Schoeni and
here effects for 4 years Strauss (1996)
South (34979 7-14) 0.16* 0.10* 1.6 of parents sch./ 4;
mae-femae diff. not
Northeast (16353 7-14) 0.14* 0.11* 1.3 sg; mother-father diff.
sg; father (mother)
South (16609 15-18) 0.39* 0.27* 1.4 bigger impact on son
(daugh.) with family
Northeast (7233 15-18) 0.41* 0.30* 1.4 fix. effect.
Cote d'lvaire, 1985/7 instrumented age, sex distance to wages, rura primary school Tansel (1997a)
expenditures per schools completion |V probit
3628 females age 16-36 0.039* 0.074* 0.5 capita
2983 males age 16-36 0.035 0.057* 0.6
2862 females age 19-36 0.16* 0.28* 0.6 middle school
attainment double limit
2205 males age 19-36 0.23** 0.35% 0.7 tobit
1688 females age 25-36 0.12 0.26* 0.5 post-middle school
attainment double limit
1172 males age 25-36 0.06 0.32* 0.2 tobit
Egypt 1980 net income per age, parenta no urban, upper Cochrane, Mehra and
capita educational Egypt Osheba (1986)
298 rural femades 6-14 (+) O] not comparable aspirations,
because share of income
492 rurd males 6-14 (+) (+) literacy used from family
for mothers business,
141 rural females 15-25 (+) (+) and schooling children under
for fathers age 13
316 rural males 15-25 (+)* (+)*
471 urban females 6-14 0.029* 0.025* 1.2
520 urban males 6-14 0.022 0.014 1.6
389 urban females 15-25 0.109** 0.053 21
453 urban males 15-25 0.114** 0.144* 0.8
Ghana (rural), 1987 income per age, sex, no. sibs distance, prices, wage, par. prim. school sig & Lavy (1996)
capita personal, transportation, ex. | used for ratios here;
1733 age 512 (+)* (+)* 13 facilities agent, co-op post-prim. not sig.
1226 age 7-12 (+)* (+)* 0.6
Ghana, 1988/9 (+)* (+)* 0.7 instrumented age, sex, ability, prim. & middle rural, region Glewwe and Jacoby
1636 age 11-20 expenditures per religion school teach. & (1994)
capita fecilities




Ghana, 1987/9 instrumented age, sex distance to wages, rural Tansel (19978)
expenditures per schools primary school
4015 females age 16-36 0.021* 0.030* 0.7 capita completion IV probit
3366 males age 16-36 0.016* 0.013* 1.2
5027 females age 19-36 0.24* 0.27* 0.8 middle school
attainment double limit
3439 males age 19-36 0.08* 0.16* 2.0 tobit
2083 females age 25-36 0.18* 0.27* 0.7 post-middle school
attainment double limit
1616 males age 25-36 0.13* 0.15* 0.9 tobit
Malaysia 1975/6 (1100 household birth cohort, secondary region, urban ordered probit with King and Lillard
households) income, whether seX, first born, school in control for right (1987)
farm or business father present, town/district censoring
859 female Malays (+)* (+) 6.7 income
848 male Malays (+) (+) 2.6
709 female Chinese (+)* (+) 0.6
754 male Chinese (+)* (+)* 1.0
Nepa (Terai), 1977/81 (51 .05 -.09 +00? land, crop value age, sex, caste, school in village district Moock and Leslie
children age 5-11) anthrop., no. (1986)
sibs, occ.
aspirations
Pakistan 1991 (1924 child. household age, sex, no. school distance province primary school Sather and Lloyd
age 10-14 ever enrolled) expenditure sibs, sib rank, completion (1994)
decile, land no. adult males
503 urban girls (+)* () not comparable cultivated, & females,
(mother ever | business owned femae head
617 urban boys () S attended versus
] father's
249 rurd girls (+)* 6] literacy)
558 rural boys (+)* O]
Paraguay (Asuncion) 1990 0.11* no no family income, age, sex, no. no rura Patrinos and
(525 children 12-19) household head sibs, language, Psacharopoul os (1995)
occupation head femde
Philippines 1978 (1500 land ownership age, sex, sib primary and electricity, rura ordered probit with King and Lillard
households in Bicol) and operation order, sib sex secondary contral for right (1987)
composition, school distances censoring; estimates
3583 females (+)* (+)* 0.9 parental age differ dightly if
parent(s) dead
3881 males (+)* (+)* 0.8
South Africa, 1993 (616 0.17* no no household sex, age pupil/class, dist., city dummies Moll (1996)
Africans 6-24) durables travel costs

11. Probability of Dropout




Brazil (Northeast), 1983/7 > no no no age, sex, Port. & number of county Harbison and
(535 2-4th graders) math tests, students, Hanushek (1992)
family size, education
farmer, ag. program
productivity
Paraguay (Asuncién), 1990 O] no no family income, age, sex, ho. no rura started but did not Patrinos and
(242 children 12-19 not household head sibs, language, complete primary Psacharopoul os (1995)
in occupation head female school; sample
school) reported as al not in
school but must be all
12. Probability of Progression to Next School Level
Indonesia 1989 per capita age, sex, head’s fees, locd urban, % heads nonlinear parental King (1995)
income, age, household school literate, local schooling effects; ratios
into prim., 16520 8-12 (+)* (+) 29 consumer sze availability returns to reported here are for
durables (public, private) schooling, child having 1-5 years of
into low. sec., 11344 age (+)* (+)* 1.7 wage & labor school as opposed to
13-18, completed prim. force participation | no schooling.
rate
into up. sec., 7116 age (+)* (+)* 1.0
16-25, completed low.
SEC.
Malaysia 1988, 1777 adult father's sex, ethnicity, school urban If parents schooling Lillard and Willis
respondents; 4794 earnings, birth cohort, no. availability in treated as endogenous (1994)
“children” age 8-50 farming older & no. own language using grandparents’
occupation younger sibs schooling, estimates
respondents’ daughters 0.077* 0.014 3.6 drop by about 30%;
including other
respondents’ sons 0.035 0.042** 0.8 variables further
weakens estimated
female respondents 0.104* 0.079* 1.3 effects.
male respondents 0.052* 0.097* 0.5
Malaysia 1988, 3395 (+)* (+)* 0.9 father's sex, ethnicity, school urban Not much impact on Brien and Lillard
women from birth cohorts (primary) earnings, birth cohort, no. availability in est. whether ed. & (1994)
between 1920 & 1970 (?) 0.6 occupation older & no. own language, marriage trested as
(sec. and younger sibs education policy joint or each
beyond) predetermined for
other
13. Dropout Age
Ghana, 1988/9 (+) (+H)** 0.9 insturmented age, sex, height, teach. & school rural, semi-rural Glewwe and Jacoby
1399 age 6-15 expenditures per no. sibs, parental characteristics, (1995)
capita schooling, tribe travel time

14. Years/Grades of Completed Schooling




Brazil 1982, age 25-54 no age, sex no region nonlin. school effects; Thomas, Schoeni and
here effects for 4 years Strauss (1996)
South, 43116 females 077 0.56* 1.4 of parental
schooling/4; male-
femde diff. dg;
South, 41233 males 0.79* 0.67* 1.2 mother-father diff. sig
(lessen with ed); father
Northeast, 19437 females 1.03* 0.80* 1.3 bigger impact on son
than on daughter (not
Northeast, 17617 males 0.99* 0.96* 1.0 mother-daLghter) more
for younger cohort.
Cote d'Ivoire, 1985-7 expenditure per age, sex, no region only primary sig. for Montgomery and
adult ethnicity rurd areas; ordered Kouamé (1993)
5067 rurd age 5-30 (+)* no no probit with control for
right censoring (for
3108 urban age 5-30 (+)* no no rural OLSyieldsinsig.)
Kenya 1980, 1438 age 20 0.17* 0.16* 1.0 landholding, age, sex, no. no no Gomes (1984)
and up father's occ. sibs, tribe
Panama 1983 no no no region, urban with only one parent Heckman and Hotz
estimates are 0.75 and (1986)
4153 male hh heads 25- 0.29* 0.31* 0.9 0.60 for mother’s and
64 with earnings 0.66 and 0.57 for
father's schooling.
oldest sons of above 0.26* 0.24* 1.1
Peru 1985-6 parent age, sex, co- books, furniture, urban if school characteritics King and Bellew
blue/white resident with free food, no. dropped, father's est. (1988)
5644 females 20-60 0.26* 0.12* 292 collar, no job mother when 10 teachers & up 136% for f. & 75%
grades for m. (mothers' 51%
" . " & 6%); est. tend to
4840 males 20-60 0.24 0.19 1.2 decline for younger
Nicaragua 1977/8, 991 0.11* 0.08** 1.4 no (except in no. sibs, parents’ no (except in population, % lower est. control for Behrman and Wolfe
females 15-45 childhood presence childhood literate, capital childhood family FE (1984)
family fixed family fixed city using adult sisters
effects) effects)
Phillippines (rural), 1989 inherited land sex, age, first- no no father's effect Sig. Quisumbing (1997)
(795 age 17+) (except in born, different for sons
family fixed grandparents’ versus daughters (not
females 0.09* 0.31* 0.3 effects) schooling and mother’s except in
land ownership fixed effects estimates)
maes 0.13* 0.11* 1.2
Taiwan, 1989 father’s income sex, birth order, no urban youth for youngest group(s) Parrish and Willis
& occupation sibship size, some still in school so (1993)
547 age 40-49 0.21 0.38* 0.6 mainland right censoring
907 age 30-39 0.22* 0.31* 0.7
1608 age 20-29 0.20* 0.26* 0.8
3638 age 10-19 0.13* 0.22* 0.6




Thailand 1989, adult assets, primary Sex, age, parents teachers per urban father’s schooling Behrman, Sussangkarn,
children av. age 25 income source present, femae student effects sig. larger than Hutaserani and
from agriculture head, parents mother’s (5% level for Waettanalee (1994)
6778 femdes 0.22* 0.33* 0.7 age fe‘naa 10% for
males)
7437 males 0.23* 0.28* 0.8
Turkey 1994 predicted log sex, age, parents no urban, squatter ordered probits with 3 Tansel (1997b)
expenditures per absent settlement, choices for 14-19 age
7225 females 14-19 (+)* (+)* 0.5 adult, sector undeveloped (0, 2, 5 or more
employment street, population | grades), 4 choices for
7427 males 14-19 (+)* (+)* 1.6 density, distance | 16-19 age (0, 2, 5, 8 or
. . to metro center more grades) and 5
4361 females 16-19 *) *) 0.9 and to Istanbul | choices for 19-20 age
. . (0, 2, 5, 8, 11 or more
4668 males 16-19 (+) +) 1.0 grades).
1438 females 19-20 (+)* (+)* 1.2
1716 males 19-20 (+)* (+)* 0.8
United States 1940, top estimated family sex, birth order, no no no sig. difference for Leibowitz (1974)
1% of Cdlifornia children income no. sibs, first 1950 or if home
in 1921 born (for instruction dropped;
females only), claims mother’'s
606 females 0.16* 0.09* 1.9 1Q, home schooling works
instruction through 1Q but does
780 males 0.12* 0.11* 11 not treat as endogenous
United States 1979, 915 0.13* 0.14* 0.9 parenta family race, religion, no population of Corcoran and Datcher
employed males 23-32 income, father's no. sibs, female nearest city, South (1981)
occupation head
United States, 1978 (male parenta family race, age, no urban and including educational Datcher (1982)
heads 23-32 income Southern origin, aspirations for children
av. neighborhood
196 blacks -.019 A72* -0.1 income and %
white
356 whites .098** .085* 1.2
United States 1978 father's SeX, race, age, no rural, South general patterns similar Datcher (1981)
occupation no. sibs for decomposition into
244 black females 25-34 0.32* 0.04 8.6 college attendance and
years of schooling for
181 black males 25-34 0.01 0.21* 0.0 those who did not go
to college
544 white females 25-34 0.19* 0.16* 1.2
494 white males 25-34 0.12* 0.17* 0.7
263 black females 45-64 0.21* 0.14* 15
151 black males 45-64 0.19* 0.32* 0.6
575 white females 45-64 0.20* 0.13* 15
574 white males 45-64 0.18* 0.18* 1.0




United States 1972-1980 parents’ income, sex, no. sibs, academic or residence in South | difficult to interpret Teachman (1987)
(High School Class of father's aptitude, grades, voc. high given choice variables
1972) occupation home ed. school, teacher’s on right; father's ed
resources, exp. encouragement, 1.7 larger for males
4904 females (H)* (+)* 2.0 ed., friend’s col. than fem.; mother’ s ed.
plans 1.8 larger for females
4698 males (+)* (+)* 0.7 than males
United States 1981, av. no age, sex no no 1V est.: father's Behrman and Taubman
age 28 brother’s sch. for (1985)
father (ups est. 35
1323 femdes 0.25* 0.28* 0.9 40%); mother’s sister-
in-law’s for mother (up
. 108% for fem, but
1144 maes -0.04 0.23 -0.2 down for male)
United States 1981, av. parental age, sex, hirth no no Behrman and Taubman
age 28 earnings order, religion, (1986)
no. sibs
1069 femaes .085* .16* 0.5
913 males .055%* .16* 0.3
United States, 25-7 av. total parental sex, religion, no city size. South coef. on father's Hill and Duncan
income when race, no. sibs schooling drops 16 and (1987)
456 femaes 0.05 0.10* 0.5 14-16, father's 36% with income
SEI (mother's 38 & 19%)
398 males 0.17* 0.09* 1.9
United States no sex, race, prob. no no prob. of high school Mclanahan and
of family graduation; parents Sandefur (1994)
1986 (HSB) 10400 high (+)* (#)* 2.2 hsch disruption schooling. 2
school sophomores in 0.9>hsch dichotomous variables
1980 (high school grad,
more than high school
1988 (NLSY) 1450 24-31 (+)* (+)* 1.1hsch grad); bivariate probit
1.2>hsch for disruption
late 1980s (PSID) 2000 (+)* (+)* 0.9 hsch
25-35 1.1>hsch
United States 1987, 1258 (+)* (+)* 10tol1l.1 years in poverty, race, sex, rel., no no probits for probability Haveman, Wolfe and
age 19-23 (higher for years receiving birth order, no. of high school Spaulding (1991)
higher parental AFDC sibs, mother completion
schooling worked,
levels) child care,
moves, marital
history
United States (NLSY) no sex, race, two- Catholic population, share | nonlinear effects of Neal (1997)
parent family, of population on parental schooling
2626 whites, high school (+)* (hs) (+)*(hs) 1.1 (hs) parents prof, welfare, share (hs=high school grad;
graduation (+)**(cal) (+)(col) 2.4 (col) home reading Catholic col=college grad)
materia
2434 bl/hisp, high school (+)* (hs) (H)*(hs) 1.9 (hs)
graduation (+)**(cal) (+)(col)** 1.3(col)




2626 whites, college (+)* (hs) (+H)*(hs) 1.1 (hs)
graduation (+)*(cal) (+)*(col) 1.3 (col)
2434 bl/hisp, college (+)* (he) (+)(hs) 11.7 (hs)
graduation (+)*(cal) (+)*(cal) 1.7 (col)

2 The marginal effects mean the impact of additional year of parental schooling. In a number of studies (e.g., those that use probits or logics) it is not possible to know what the marginal effects are with the
information provided even though it is possible to compare the effects of mother’s versus father’s schooling. * means underlying coefficient estimate significant at 5% level. ** means underlying coefficient estimate
significant at 10% level. (-) or (+) mean that information is not provided to estimate marginal effect, but the sign is asisindicated in parentheses. ns means insignificant and dropped from specification. For ratios of
estimates for mother’s to father’s schooling effects, “-” means that the estimate for mother’s schooling has the wrong sign, but that for father’'s has the correct sign and “+~?" means the opposite. For the text
presentation the ratios of mother’s to father’s effects are trandated into the mother’s minus the father’s estimated effects relative to their averages in order to have a symmetrical measure.



Table A2. Summary of Studies on Elasticities of Child Education with Respect to M other’s Schooling®

Sample Elasticity of Schooling Ratio of Controls for Notes Source
Characteristics Indicator with respect to Mother’sto
(Country, Region, Father’s
Year, Sample Size (N), Mother’s Father’s Schooling Income or Individual School Community
Age, Sex) Schooling Schooling Elagticities Wealth and Other Features Features
Household
Features
15. Household Educational Expenditure
Pakistan 1991, 1967 household age, sex, no. school province Sather and Lloyd
age 7-14 expenditure sibs, sib rank, distance (1994)
decile, land no. adult
524 urban girls 0.18* 0.15* 1.2 cultivated, males &
business females,
592 urban boys 0.15* 0.11* 14 owned femae head
295 rural girls 0.04* -0.00 +00?
556 rural boys 0.02 0.02 1.0
United States 1977-81, family income age, sex, birth no no parental support for Behrman, Pollak and
av. age 28 order, no. of college education Taubman (1989)
sibs, parental
533 femaes (+)* no no ages
503 males (+)** no no
United States 1972- parents sex, no. sibs, no residence in father'sed for males Teachman (1987)
1980 (High School income, aptitude, South =0.9 that for females;
Class of 1972) father's grades mother’s ed. 1.5 larger
occupation for males than females.
4904 females (+)* (+)* 0.7
4698 males (+)* (+)* 11
16. Cognitive Achievement Test Scores
Brazil (Northeast) No age, sex, school type, proportion farm | mother’s schooling not Harbison and
1983/7, 3856 2-4th family size, teacher/stud. households, significant in some Hanushek (1992)
graders child works, by sex, large specifications
homework facilities, landholders
mathematics .02* .03* 0.7 hardware,
teacher
haracteristi
Portuguese 02+ 02+ 1.0 chareciensies
Ghana, 1988/9, 1636 instrumented age, sex, primary and rural, region Glewwe and Jacoby
children 11-20 expenditures ability, middle school (1994)
per capita religion teacher and
mathematics 0.10* -0.01 +o0? facilities
reading 0.14* 0.16 0.9




Ghana 1988/9, 910 0.04 0.07* 0.6 no age, sex, no no prod. function Behrman and Lavy
children 9-17 ability, height estimates with child (1997)
sch. endog.); if child
sch. dropped, 0.086*
and 0.073*
India (urban Lucknow, weighted av. age, sex, teacher, no Kingdon (1996b)
UP) 1991, 902 age of consumer ability, no. facility &
13-14 durables sibs, caste, student
religion, time characterigtics
mathematics 0.03* ns +00? use of child &
others
reading 0.03 ns +00?
Jamaica 1990, 355 expenditures age, sex numerous urban, capita control for selectivity Glewwe, Grosh,
children in school per capita schoal facility, city due to school choice Jacoby, and Lockheed
instructional (1995)
mathematics 0.04 -0.00 +007? material,
teacher,
reading 0.02 0.03 07 organization
variables
Pakistan (rural) 1989, instrumented age, sex, travel time, village fixed not sig. at 25 % level; Alderman, Behrman,
316 age 10-25 household ability book cost ffects father's sch. nonlinear Ross and Sabot (1996)
income but only primary used
numeracy -0.01 (+) -3.7 here for comparison
with mother’s sch.
literacy 0.01 (+) 1.9
Pakistan (Lahore low income sex instructional yes Alderman, Orazem,
& mid- income) expenditure, and Paterno (1996)
1994/5, 263 age 6-10 pupil-teacher
ratio,
mathematics 0.06* 0.04 15 (predicted)
private sch.
language 0.05* 0.02 2.5
Philippines (Metro 0.60% © no no no age, sex, school average no production function Glewwe, Jacoby and
Cebu) 1983-95, 2192 height-for-age score estimates, sibling King (1996)
children at least 6.5 sample to control for
endogenous height
South Africa 1993, 0.08** no no household Sex, age pupil/class, city dummies | tota score Moll (1996)
616 Africans 6-24 durables distance, travel (comprehension +
costs computation)
United States, 1767 (+H)** no no Av. family race, s, age, no SMSA size, notes that expect Hill and O’ Neill (1994)
children av. age 5.5 income over 2 family southern, father's characteristics
years structure, underclass to be highly correlated
mother’s neighborhood | with mother’s (p.
AFQT score, 1079)
mother’s
family

background




Eng

United States 1972- parents sex, no. sibs, no residence in grades; father'sed 2.5 Teachman (1987)
1980 (High School income, aptitude, South larger for maes than
Class of 1972 father's grades, home females, mother’s ed.
occupation ed. resources 1.7 larger for femaes
4904 females (+)* (+) 43 than males.
4698 males (+)** (+)** 1.0
United States family income Sex, race, no. no no very similar results for Powell and Steelman
sibs, sib seniors and for high (1990)
9246 High School 0.05* 0.08* 0.6 composition school grades
sophomores 1980, combining sophomores
mathematics and seniors
9246 High School 0.06* 0.08* 0.8
sophomores 1980,
verba
United States Tests are Peabody Picture Vocabulary Test and Peabody Individual Achievement Test; Rosenzweig and
within-mother estimates, which stat. tests indicate are preferred; coefficients appear sig. (the Wolpin (1994)
703 age 3-8 0.14 no no first 60% larger & the second 2/3s as large) if women's endowments ignored; time in first
3 years women in school also positive (sig. at 10% in first estimate) and also appears
404 age 3-8 0.26 no no dightly larger (‘and sig. in first case) if no control for endowments
United States 1990/1, parents race, no. sibs, student/teacher no mother’s effects up by Nea and Johnson
age 26-29 professiona reading ratio, av. of 47% if school (1996)
materias disadvantaged char. dropped & by
926 females -+ GO 1.7 hs student ratio, further 27% if in
0.8 cal dropout rate, addition home reading
turnover rate & no. sib dropped (for
954 meles )" QN 0.8hs father's, 13% & 20%)
0.3 col
Zimbabwe 1990, 6927 ns (+)* 0? no age, family fees, teacher no only father's A-level or Nyagura and Riddell
grade 7 pupils size, mother's | characteristics, higher sig. for math; (2993)
schooling texts also junior cert. sig. for

2 Elasticities are given for what appears to be the preferred estimates, if there are multiple estimates, if the information is provided in the study with which to calculate elasticities. In a number of studies that

information is not provided, but there is sufficient information to indicate the relative effects of mother’s versus father’s schooling.

* means underlying coefficient estimate significant at 5% level. ** means

underlying coefficient estimate significant at 10% level. (-) or (+) mean that information is not provided to estimate marginal effect, but the sign is asis indicated in parentheses. For ratios of estimates for mother’s to
father's schooling effects, “-” means that the estimate for mother’s schooling has the wrong sign, but that for father’'s has the correct sign and “+~?" means the opposite. For the text presentation the ratios of mother’s
to father’s effects are trandated into the mother’s minus the father's estimated effects relative to their averages in order to have a symmetrical measure.

b Based on mean of score of 1.0 provided in private correspondence by Hanan Jacoby.




Appendix Table A3. Summary of Studies on Percentage | mpact of Mother’s Schooling on Child Earnings®

Sample % Impact of One More Year Ratio of Controls for Notes Source
Characterigtics of Mother’'sto
(Country, Region, Father’s
Year, Sample Size (N), Mother’s Father's Schooling Years of Experience Parental Other
Age, Sex) Schooling Schooling Effects Schooling Income
Brazil 1982, 40627 yes yes (age) no race, 6 exclusive categories Lam and Schoeni
married males 30-55 wifesand in- for parents’ schooling; (2993)
with wages 3.4* 5.2* 0.7, 0-4 yrs laws' schooling | based on summary in
Table 4 with the values
-0.4* 1.4* -0.3, 4-16 yrs given for each range
divided by midpoint
0.4* 2.6* 0.2, 0-16 yrs for yearsin range.
Kenya 1980, 1438 age ns ns ? yes yes father's tribe Gomes (1984)
20 and up occupation,
landholding
Nicaragua 1977-8, 991 -4.4* 4.6* -1.0 yes yes (age) no no. sibs, parents | dep. var household Behrman and Wolfe
sisters with one in present in income; effects at (1984)
each family in 15- youth, comm. mean; for within fam.
45 age range char. in youth est. (ind. est. .3 and .6
aslarge)
Panama 1983, 4153 2.7* 0.9 2.9 yes yes (age) no training, without regions est. are Heckman and Hotz
male household heads employment 4.3* & 2.3*; with only (2986)
age 25-64 with intensity, one parent & no
earnings region, urban regions, est. are 5.9* &
4.8* respectively
United States, top 1% -2.6* 0.10 -34.7 yes yes estimated 1Q no sg. difference for Leibowitz (1974)
of California school- family income 1940 or 1960 (though
age malesin 1921, not sig for these years);
In earnings in 1950 claims mother’s
schooling works
through 1Q but does
not treat as endogenous

2* means underlying coefficient estimate significant a 5% level. ** means underlying coefficient estimate significant at 10% level. ns means that information is not provided to quantify an insignificant effect. For
the text presentation the ratios of mother’s to father’s effects are trandated into the mother’s minus the father's estimated effects relative to their averages in order to have a symmetrical measure.



