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Chapter 4. On the Endogeneity of Mother’s Marital Status

IV.1 Introduction

This chapter further explores the link between the educational outcome of
children and the pattern of consensual relationships among the adults in their households.
Here, the measures of child educational attainment are whether the child took and passed
the national common-entrance exam. In the Jamaican education system, this exam is
important because it determines whether a child attends a secondary-high school.
Secondary-high schools offer the highest quality secondary education and a large portion
of the children who graduate from these schools continue to tertiary education (about 50
percent in the year immediately following completion). We will test whether the
probability of taking and passing the common-entrance exam is significantly related to
the marital status of the child’s mother.

The second task of this chapter is to explore whether there is a link between child
ability and the marital status of the mother. In other words, might the link also go the
other way? It is proposed that mothers who have bright and well motivated children are
more likely to marry if they believe that children of married parents have better
educational opportunities or if they believe a better environment is provided within a
married-couple household. This is perhaps especially likely to be true in a socio-
economic context in which children are viewed as the “old-age pension” of the parent. A
mother is more likely to take actions that augment the future earning capacity of a child
who shows the potential to be a good source of support in the future. This is an important
break from the usual human capital literature, which treats parental investment in the
human capital of children as if such investment is simply part of an optimal prenatal plan
for the child. Here the plan is allowed to change when the parent realizes new
information on the child’s possibilities.

IV.2 The Theory

Becker made an early attempt at a general economic theory of marriage in 1973.
Becker’s theory asserts that people marry because they bring complementary inputs to the
household’s production process and, because there are scale effects, it is possible for both
parties to enjoy greater utility than they would on their own. He argues further that the
major motivation for marriage between individuals is the desire to raise own children and
so the inputs that are brought to the marriage are more complementary the more
important are children to the parties. This implies that the timing and the length of
marriage depend on the number and/or the quality of the children couples desire.
Couples who desire relatively many or high-quality children will tend to marry early or
remain married longer.
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This theory clearly does not illuminate the understanding of marital choices in
Jamaica. Most fertility tends to take place outside of wedlock, and women tend to marry
after completing some or all of their fertility. And then the person they eventually marry

Table IV.1 Mother’s marital status by children’s age category

Students who passed exam Students who did not pass examAge Window Mother’s Mean
Age Percent of

Mothers
Married

Number of
cases

Percent of
Mothers
Married

Number of
cases

10-12 years old 37 42 36 - -
12-14 years old 39 54 103 33 191
13-14 years old 40 65 80 33 152
13-15 years old 40.6 65 128 35 218

Source: Jamaica Survey of Living Conditions, 1990.

is not necessarily the father of any or of all their children. This phenomenon of out-of-
wedlock fertility and late marriage is prevalent among the lower classes of the society. A
theory of marriage in this market needs to provide an explanation for these observations.
A verbal theory of marriage for this class of people in the Jamaican context is provided in
Section IV.2.2. Since the old-age security hypothesis provides a basis for the theory it is
first summarized.

Before presenting the story that about the operation of the marriage market among
the lower classes of Jamaican society, I would like to draw your attention to table IV.1 in
order to provide some motivation. Table IV.1 lists children in successively older age
windows, starting with children who have just attempted the common entrance exam and
ending with children who attempted it up to five years previously. For each age window,
it gives the percentage of mothers who are married conditioned on whether the child
passed or did not pass the exam. Children who did not pass the exam either never took it
or took it and failed. Among the mothers who have a child who passed the exam, the
percentage that are married increases steadily as the time since the exam increases. On
the other hand, the percentage of the mothers that are married among the children who
did not pass the exam seems to remain constant as the time since the exam increases. For
children in the 10-12 age group about 38 percent of the mothers are married so there
seems to be a significant divergence in the probability that a woman marries depending
on whether her child passes or does not pass the common entrance exam. So it appears
that “higher-quality” children are associated with more marriage offers and acceptances.

IV.2.1 Reasons to invest: Major Theoretical Perspectives

Below, I outline a theory of why women in Jamaica would accept late offers of
marriage. The story is that women accept late offers of marriage because such
acceptance increases their ability to invest in the education of their high-ability children
(see chapter 2 for comparative cost data for different secondary tracts). Before that is
done, a summary of the major theoretical perspectives on why people invest in their
children is presented. There are three perspectives that have provided the context for
research into parental investment in human capital of children. These are the
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altruism/wealth model, the collective model of household behavior (the nonconcensus
model), and the old-age security model.

Becker and Tomes (1976) proposed the wealth model. They assume that the
utility of parents depend on the parents’ consumption and the quality of each child.
Furthermore, parents with more than one child have equal concern for each child. They
argue that, if the cost of adding to child quality were constant and independent of the
endowment of the child, then the amount invested by parents in a child would be
perfectly negatively correlated with the endowment of the child. Less-endowed children
would be compensated by their parents with more education. If, however, the cost of
adding to quality were negatively related to endowment, parents would invest more in the
relatively more endowed child. This way, parents would reinforce the differences among
their children.

Becker and Tomes suggest that parents compensate the less-endowed children by
making direct wealth transfers to them, either through intervivos gifts or through
bequests. Hence, in this model, parents invest in their children because they are
concerned about their children’s welfare, or, parents are altruistic.35

Collective models of household behavior, or nonconsensus models, emphasize
that households are composed of individuals, each with his (her) own preferences over
commodities and some control over resources. Household behavior is therefore the
outcome of a game, cooperative or noncooperative. The strands of nonconsensus models
that focus on cooperative games rely on the Nash Bargaining Solution. First, agents
define a “threat point” or reservation utility, which is the minimum welfare that would be
obtained by each household member in the absence of cooperation. The surplus
generated through cooperation is shared geometrically between household members. To
demonstrate how this model applies to investment in children suppose that child quality
enters the preference functions of women but not that of men. The ability of a woman to
invest in child quality will depend on how much control she has over household income
and the characteristics she has that would allow her to move the threat point around. For
example, an increase in the wage rate of the woman (with no increase in the wage rate of
the man) would improve her bargaining strength, which would allow her to move the
threat point in her favor, giving her greater control over resources. So the quality of
children in this model depends on the distribution of preferences for child quality and
control over resources. This model has not been rigorously tested empirically.
Bourguignon and Chiappori (1992) were keen to point out that evidence that rejects the
consensus model of household behavior does not necessarily provide support for the
nonconsensus models.

The final model that will be discussed is the old-age security model (Razin and
Sadka, 1995). This model forms the basis for the story to be told below. The old-age

35 The major predictions of the model, that children receive unequal amounts of education (and therefore
have unequal earnings), unequal transfers, but end up with equal wealth, is not supported empirically. See,
for example, Mark O. Wilhelm (1996), “Bequest Behavior and the Effect of Heirs’ Earnings: Testing the
Altruistic Model of Bequest,”American Economic Review, 86 (4), 874-92.
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security hypothesis suggests that where capital markets are not well developed (or the
rate of return on children exceeds that on other assets) people produce children as a way
of transferring consumption from one period (youth) to the next (old age). Agents get no
utility from children directly, and children are valuable only as stores of wealth. This
hypothesis implies that parents invest (more) in children who show potential (and perhaps
willingness) to support them in their old age. Relatively better-endowed children receive
more education because they are better stores of value for the future. In the simple model
below, neither the woman nor the man is concern with the welfare of the child. Each is
taking advantage of an opportunity to secure consumption in his (her) old age.36

IV.2.2 A Theory of Marriage In Jamaica

IV.2.2.1 General Assumptions

In order to simplify the analysis the following assumptions are made.
(a) Parents view children according to the old-age security hypothesis.
(b) All children are born out of wedlock and remain the property of the mother. Each

woman has only one child. The assumption that all children are born out of wedlock
is not as unrealistic as it sounds. It is true for about 80 percent of the children in
Jamaica. Whether the father accepts paternity or not, the child usually lives with the
mother, upon whom primary responsibility falls.

(c) A mother cannot assess the child’s type, so information about her child’s ability
comes from two exogenous evaluations.
(i) Evaluation 1 (weak revelation37): The first revelation of the child’s ability

comes when the teacher recommends that the child begin preparation for
the common entrance exam, which determines whether the child wins a place
in a secondary-high school (the academic secondary tract).

(ii) Evaluation 2 (strong revelation): The second revelation of the child’s type, as
far as how good the child will be as a store of value, comes when the
government informs the parents whether the child passes the common
entrance exam.

(d) Passing the common entrance exam is strongly correlated with future labor market
success so a pass on the exam is a major re-appraisal of the (potential) present value
of the woman’s asset. In other words, a pass on the exam is a wealth shock.38

(e) In this economy, children are the only assets. The only way a man can transfer
resources to the future is to marry a woman and acquire part-ownership of her child.

(f) There is a minimum amount of money that must be invested in each post-primary
child.39 The rate of return on investment in the child’s education is a positive function
of the amount invested after the minimum investment is reached. However, there is a

36 Social protection for the old in Jamaica is relatively negligible.
37 Note that for some children this is actually a strong revelation of their type. If the teacher recommends
that the child not prepare for the exam then the child’s probability of attending a secondary-high school is
essentially zero and so all the relevant information about the child’s type is now known.
38 Actually, passing the exam results in different short- and long-term wealth shocks. On the one hand the
long-term (potential) future value of the child has increased, on the other the short-term investment cost has
also increased. This dichotomy is very important for the story to be told shortly.
39 One such cost is the uniform (see table II.1).
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point beyond which additional investment in education yields a constant return equal
to zero. The growth in rate of return is slower for low-quality children and the point
at which additional investment yields constant return is lower.

(g) Each adult supplies a fixed amount of time to the labor market but, because of
differences in productivity, each adult has a different wage rate.

Now we ask the question: does the revelation of a child’s type affect the supply of
and the demand for marriages?

IV.2.2.2 The Supply of Marriages

Consider a man looking for a wife whose major concern is his old-age security.
Assumptions (c) and (d) state that after the common entrance exam he has the
information that tells him how good a store of value each woman’s child is likely to be.
He has two choices. He could marry a woman whose asset has been revealed to be a
poor store of value, invest little in the asset, and expect to earn little in the future. On the
other hand, he could marry a woman whose asset is expected to have a substantial future
payoff, invest substantially in the asset, and expect a significant payoff in the future. The
following implications can be drawn about the behavior of men in this market:
(a) The choice between the low-quality and the high-quality asset depends on the rate of

time preference (the subjective discount rate) and the elasticity of substitution
between current and future consumption (the curvature of the utility function).

(b) If the investment cost and the rate of time preference are high enough then the poorest
men (men with low wages) will make marriage offers to women with low-quality
children. Men who discount the future highly would like to move their consumption
to the present. If the investment cost is very high, then these men will not be able to
move consumption forward and at the same time invest in the child to significantly
change the future pay-off possibilities. Hence they marry women with low-quality
children and consume their wealth now. The converse is true for men with low time
preference and greater amounts of financial resources.

(c) Holding wealth constant, older men make marriage offers to women with low-quality
children because:
(i) their rate of time preference is higher, which makes them less willing to give

up present consumption for future consumption and
(ii) the time available to fully realize the return on their investment is shorter.

This would probably be less important if the child could make a lump-sum
payment at the end of schooling.

IV.2.2.3 The Demand for Marriages

Consider a woman who has just received new information about the likely pay-off
from her child. She owns an asset with a (potentially) high future pay-off. However, this
asset is peculiar in one respect:The payoff from the asset will only be realized through
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continuous “high-quality” investment in the asset40. If she could, the mother would go
to the bank and, using the quality of her child as collateral, request a loan to pay for the
child’s education. It is improbable that she would get the loan for two reasons. The first
is that the bank cannot know or monitor how hard the woman will work to make sure the
pay-off to the asset is actualized. In other words, the bank has a moral hazard problem.
This is less likely to be a problem since the behavior of the mother is self-enforcing when
the mother’s future wealth depends on the outcome of the child. The second reason is
that collection of the loan could be difficult for the bank. One other option is to find a
man with the “right characteristics” to help her invest in the asset. By accepting a
marriage offer she gives up part ownership of the future proceeds from the asset in
exchange for the assurance that the earnings will be realized.

The following implications can be drawn about the behavior of women in the
marriage market:

(a) Women with lower earning potential are more likely to accept marriage offers
because they are more likely to need financial assistance and because
(relaxing assumption (e)) the child is likely to be their only major asset. In
other words, the wealth effect when the child passes the exam is likely to be
bigger for poorer women.

(b) A woman will accept an offer only if the mate brings about a sufficiently large
change in the household’s investment potential such that the future earnings
possibility of the child is significantly changed. Since she gives up part
ownership of the future earnings of the asset she will not accept an offer from
a man whose contribution produces only a slightly better outcome that she
would have on her own.

IV.2.2.4 Equilibrium in the marriage market

Taking the predictions from the supply side and the demand side we can arrive at
a potential equilibrium in the marriage market. First, poorer men make offers to (marry)
women with low-quality children if they marry at all. Men with more resources (money,
education) marry women with high-quality kids. A woman with a high-quality child is
only interested in a man who will significantly change the household’s investment
potential. It is unlikely that a man with few resources will be able to offer such a change.
Second, women with high-quality children are more likely to receive and accept offers of
marriage than women with low-quality children. Since the acceptance of an offer implies
part ownership of the child, and the child is unlikely to have good earnings in the future,
women with low-quality children might prefer to remain unmarried. The converse is true
of women with high-quality children. Third, holding income constant, older men are less
likely to make marriage offers than younger or middle-aged men.

40 Investments should be understood to mean both financial and time. One reason that a marriage would
attractive is that, if the man has sufficiently high earnings, it would reduce the time that the woman needs to
work, giving her more time to spend on home chores, thereby reducing the time that children spend on
housework and other non-school related tasks.
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IV.2.3 Extensions

Now suppose the model structure is relaxed so that allowance is made for other
types of capital goods. Specifically, I will look at how the equilibrium is likely to be
influenced by the introduction of physical capital, financial capital and land.

IV.2.3.1 Physical Capital

Suppose there is another medium that can store value to the future, call it physical
capital. Capital yields a sure rate of return equal tor. Since a parent yields no utility
from the quality of the child, she simply compares the expected return from investment in
the child withr. Recall that the rate of return on investment on the child grows with the
level of investment in his education. A woman will still wish to marry if by marrying she
can secure enough funds,F, such that by investingF in the child’s education the returns
to F strictly dominatesr. The same is true from the man’s point of view. As long as it is
possible to raise investment in the child enough that the expected returns from investing
in the child exceedsr, then he will make a marriage offer to a woman with a high-quality
child. The converse is also true because, given a fixedr, there is no need to marry when
r dominates any possible return that a pooling of funds could produce.

It should be clear from assumption (f) that the level of investment that is required
to produce a rate of return equal tor in a low-quality child is higher than that required for
a high-quality child. So a relatively poor parent with a low-quality child will rather
invest in physical capital than in the child’s education while a relatively poor parent with
a high-quality child will prefer to invest in the child. So, ifr is low enough, the
introduction of physical capital may not significantly change the equilibrium in the
marriage market. However, ifr is high enough fewer parents will invest in child
education because the level of investment required to dominater is too high. The
demand for marriages would fall.

IV.2.3.2 Financial Capital

The introduction of physical capital alone suggests a capital market in which
lending can take place but borrowing cannot. Suppose that a perfect financial capital
market is introduced. In this market people can lend and borrow, there are no
transactions costs, the market always clears, and people always repay their loans. The
interest rate is determined so that the market clears. For simplicity fix the rate of return
on a high-quality child atRh and the rate of return on a low-quality child atRl, whereRh >
Rl.

Equilibrium in this market requires that the rate of return on financial capital, 1+r,
be equal to the rate of return on investment in the high ability child (and hence greater
than the return on investment on the low-ability child). In this case men, and women
with low-quality children will be net lenders and women with high-quality children will
be net borrowers, and the propensity of women with high-quality children to demand
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marriages will disappear.41 Similarly, from the point of view of potential husbands, there
is no need to offer marriage to a woman in order to gain a share in the future income of
her child since he can do so indirectly through the market. No investment is made in the
education of low ability children. This is more likely to be an urban phenomenon since
urban areas are likely to have better capital markets.

IV.2.3.3 Land

The presence of men with land could have special effects on the equilibrium in
the marriage market because their decisions are influenced by their demand for labor.
Landed men can affect the equilibrium in two ways. First, land is an asset that can be
sold to provide security for old age, and this might lower the demand for marriages with
women with high-ability children. Second, if there are imperfections in the labor market
(for example the absence of a market for farm labor) it might be possible that a man with
land will want to marry a woman with a physically well endowed, low-ability child to get
the additional labor. This is probably a more important consideration in rural areas.

There are a few things that should be borne in mind, however. The first is that for
a man to offer marriage to a woman with a low-ability child for the purpose of getting
additional labor it must be the case that the marginal product of the additional worker
exceeds his marginal cost. If most men rent or own small plots of land then an additional
worker might be of little benefit. So only men with large enough land holdings would
want to marry for this reason. And, importantly, it must be the case that it is not possible
to hire labor at the going wage rate. In fact, if there is a perfect labor market it would be
profitable for a man with sufficiently large land holdings to hire the labor of low-quality
children so that he can increase his surplus, which he in turn invests in a high-quality
child. So land will affect the supply of marriages to women with high- and low-quality
children only when land holdings are large enough to make additional labor profitable
and there are imperfections in the labor market.

IV.2.4 Weaknesses

One major weakness of this theory is that it is deterministic, in the sense that it is
implicitly assumed that parents will be able to appropriate the earnings of their children
when the children are productive adults. Strictly speaking, investment should be
conditional on some probability that the child will transfer some of her future wealth to
her parents. While that was not done here, it should be noted that in the Jamaican context
there are cultural mechanisms available for ensuring support from one’s children in old
age. Parents in Jamaica often impress upon their children while they are youths the
importance of taking care of their parents when they get old, both as a moral duty and as
a way of repaying the kindness that the parents showed to them while they were
children.42

41 Putting aside the fact that a marriage would bring to the household a man with other qualities than
financial viability, and that these qualities form part of the marriage decision.
42 It is possible that the strength of parental persuasion differs for rural and urban children, but this is not
likely because Jamaica is culturally well integrated.



57

IV.3 The Econometric Model

IV.3.1 Modeling

Recall that in the current sample we have children who did not take the exam,
children who took the exam and failed, and children who took it and passed. The first
task is to model the problem to take into account these three types of individuals. LetI*

be an unobserved measure of a child’s outcome.43 Then,

(1) uXI ii += 1
* β

whereXi is a vector of child, household and community characteristics,β1 is a vector of
parameters andu a random component of outcome. A child passes the exam ifI*>k and
fails if I*<k. Let P denote a binary variable which indicates if a child passes or not:

(2)

�
�
� >

=
otherwise0

if,1 * kI
P

Therefore,

(3) uXkP i <−= 1if1 β

Define constantsk1 andk2 such thatk1 < k2. Suppose that the teacher receives
signals on a child’s cognitive skills that affects her estimate of the likelihood thatI* is
above or belowk1. Based on this signal a recommendation is made to parents about
whether the child should take the exam. Suppose further that for most students the
signal does not reveal whetherI* is abovek2. The sign ofI*-k2 is revealed only after the
child takes the exam. This suggests we are observing children along a continuum, which
can be represented as in (4):

-∞ < I < k 1 => -∞ < u < k1 - Xiβ1

=> The child does not take the exam44

k1 < I < k 2 => k1 < u < k2 - Xiβ1

=> The child takes the exam and fails
k2 < I< ∞ => k2 - Xiβ1 < u < ∞

(4)

=> The child takes the exam and passes.

43 It is probably necessary to draw a distinction between ability, an innate immutable characteristic, and a
measurable outcome (like cognitive skills) which is affected by the household’s investment of resources
over time. This discussion focuses on outcome.
44 Strictly speaking, the decision on whether a child takes the exam or not is a cost benefit calculation,
possibly on the part of the teacher. Suppose, for example, that the teacher believes that the signals suggest
that the resources (such as her time) required to prepare a particular child for the exam would be high but
that the probability that child will pass the exam is low. Then the expected benefit from attempting to
prepare the child for the exam would be negative and the child would not be recommended to prepare for
the exam.
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k1 andk2 reflect the difference in outcome between someone who does not take the exam
and someone who takes the exam and passes. This suggests an ordered choice
problem.45 There is nothing in this model to identify the sign ofk1, but k2 must be
positive and since a large number of children who take the exam do not pass, the
assumption thatk1 is smaller thank2 is not unreasonable.

Under the assumption thatu is normally distributed we can obtain estimates of
β1/σ, k1/σ, and k2/σ based on the ordered probit model. Letzio represent the dependent
variable for an individual who did not take the exam,zi1 the dependent variable for an
individual who took the exam and failed andzi2 the dependent variable for an individual
who took the exam and passed. Then the log-likelihood for the ordered probit model is
given by:

(5)
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whereΦ(.) represent the standard normal distribution function andzio, zi1, zi2 are binary
variables which sum to one for each individual.

Notice that according to the ordinal ranking given in (3) all the students whose
outcome is belowk1 would not have been allowed to take the exam and all those students
whose outcome is belowk2 would not pass the exam. We can therefore divide the
sample based on whether students took the exam or not (whether students are below or
abovek1), and, under the assumption that there are no systematic errors of perception in
ability, we can also divide the sample based on whether a student passed the exam or not
(whether students are below or abovek2). Sincek1 should reasonably be belowk2 then
dividing the sample into those who passed and those who did not is a valid segregation.

Let zi3 be a binary variable equal to 1 if the child took the exam and letzi4 be
defined similarly if the child passes the exam. Then the log- likelihood for the two probit
models are given by

45 For the ordered probit problem suppose that
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to estimate the probability of taking the exam, and
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to estimate the probability of passing the exam.

This division of the sample allows us to test whether the restriction imposed by
the ordered probability model is valid. That is, we can test whether the explanatory
variables have the same effect on one’s probability of passing the exam as they do on
one’s probability of taking it. A formal (Hausman-type) test can be constructed based on
the difference between the parameters and their standard errors in the three models.46

The Wald statistic that this test produces is distributed as chi-square with degrees of
freedom equal to the number of restrictions imposed by the ordered probit model. Also,
the difference between the constants produced by equations (5) and (6) should be
approximately equal tok2 in equation (4), which can be checked empirically.

IV.3.2 Endogeneity

The second econometric task is dealing with the possibility that some of the
explanatory variables are correlated with the error term. In particular, X includes the
marital status of the child’s mother. The reasons for the possible endogeneity of marital
status have been discussed already. Failure to take into account the possible correlation
between marital status and the error term in the outcome equation will lead to
inconsistent estimates ofβ1.

Newey (1987)47 outlines a fairly straightforward IV estimator for limited
dependent variable models with endogenous explanatory variables. The estimator is
based on a structural model which relates a latent variableyi

* to a 1 x r vector of
endogenous explanatory variablesYi and a 1 x s vector of exogenous explanatory
variablesX1i:

(8)
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whereZi = [Yi, X1i], δ0
’ = [β0’, γ0’], is a 1 x q vector of parameters and q = r + s. We, of

course, observe onlyyi, a binary indicator of the variableyi
*. Newey assumes that the

46 This test is outlined in Ioannides and Rosenthal (1994).
47 See Murphy (1997) for a summary of the Newey procedure.
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endogenous variables are related to a 1 x k vector of instrumental variablesXi in the
following way

(9)
ii
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whereVi is a 1 x r vector of disturbances. The instruments consists ofX1i, the exogenous
variables included in the structural model, andX2i, those exogenous variables which are
excluded.Π10 is an s x r matrix of coefficients,Π20 is a (k-s) x r matrix of coefficients
andΠ0 is a k x r matrix of coefficients based on all the exogenous instruments in the
model.

Using the relationship betweenYi and the instruments we can write equation (8)
as
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andvi = ui + Vi β0. The Newey estimator is based on the relationship between the
structural parametersδ0

’ = [β0’, γ0’] and the reduced form parameters∀0:
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∀0 is a kx1 vector, D(Π0) is a k x (r + s) matrix andδ0 is an (r + s) x 1 vector. Is is an s x
s identity matrix corresponding to the s included instruments X1i. An estimate of the
structural parameters can be obtained as

(13)
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where )ˆD(D̂ oΠ≡ and 0α̂ is the ML estimate of 0α . To get an estimate of 0Π̂
equation (9) is estimated by OLS. ML estimates of0α are obtained by regressing

(probit) yi on Xi and iV̂ . iV̂ are the residuals obtained from the OLS regressions.

Newey demonstrated that obtaining estimates of the structural parameters based
on the estimates of the reduced form parameters is asymptotically more efficient than a
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direct two-stage procedure. He also outlined a practical way of obtaining the proper
covariance matrix for the estimated parameters.

IV.4 Data and Variables

This study uses data from the 1990 round of the Jamaica Survey of Living
Conditions. This is a nationally representative household survey based on the Living
Standards Measurement Surveys of the World Bank. The 1990 round of the survey
collected detailed information on the education of each household member over three
years old. Students over ten years old were asked whether they had ever taken the
common entrance exam and (for those in secondary school) whether they passed it.
These data were merged with the household roster, which records the relationship of the
student to the household head, along with age, sex and religion of each household
member. In addition, for each child, it records whether the natural mother and father of
the child are household members and assigns their household identification number to the
child. Respondents over 15 years old were asked about their current marital status and
whether their partner was a household member. This data set allows one access to
measures of many possible influences on a child's educational outcome.

Table IV.2 presents the mean and standard deviations of the variables used to
predict child outcome. Since data on household labor income are not available (the log
of) annual per capita household expenditure was used as a proxy for household
permanent income. Another variable that might help to capture the effect of household
resources on the human capital of the children is the annual value of remittances from
relatives resident in foreign countries. As a proxy for the level of household wealth we
used the market value of the household’s stock of durable (consumer) goods.

Many studies have found that the education of parents is a very important
predictor of a child’s educational attainment.48 The measure of mother’s education used
in this study is the years of schooling completed. On average mothers have completed
about 8 years of schooling. The education of mothers does not seem to differ greatly
across the three types of students in the sample. Father’s education is not included in the
model for two reasons. First, father’s education is known for only 44% of the children in
the sample, and, in most cases, we know the father’s education only if the parents are
married. Since the use of father’s education would require that we enter a zero for a
large number of children, any estimate based on this variable is necessarily suspect.
Second, when the father’s education is known it is almost always the same as the
mother’s education (80 percent of the time) and this makes it very difficult to distinguish
the effect of mother’s and father’s education. The same problems were encountered with
variables like the education of the mother’s partner (since not all women in conjugal
relationships are married) and the education of the oldest male over 25 years old. The
regressions include the education of the oldest household member.

48 See the survey by Strauss and Thomas referenced above, pages 1920-30. Also Handa (1996b) presents
evidence for Jamaica.
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Table IV.2 Means and Standard Deviations for the Variables in the Structural Model

Entire Sample
Did not

Take
Took/
Failed

Took/
Passed

Variable Mean Std. Dev. Mean Mean Mean

Dependent Variables:
Pass Exam .279 .449 - - -

Took Exam .688 .464 - - -
Individual Characteristics:

Sex (Female=1) .493 .50 .307 .57 .59
Age 13.5 1.2 13.45 13.7 13.22

Household Characteristics:
Log Annual Expenditure 8.57 .662 8.29 8.56 8.9

Annual Remittances ($000) .4688 .1201 .3882 .6322 .3201
Household Wealth ($0000) .4455 1.0989 .2665 .2882 .8752

Mother Married .425 .495 .325 .383 .598
Mother’s Education 7.95 2.42 7.69 7.71 8.6

Mother’s Age 39.6 7.1 39.5 39.6 39.6
Educ. of oldest Hhold member 7.06 2.67 6.53 6.87 7.95

No. of Younger Siblings 2.15 1.63 2.45 2.12 1.86
Mother’s Resident Children 3.47 1.53 3.67 3.39 3.35

No. of Teenagers 2.0 1.09 2.12 1.94 1.93
No. of Schoolers (6-12 yrs. Old) 1.41 1.14 1.56 1.37 1.31

One Adults Male Present .512 .50 .517 .483 .549
Two Adult Males Present .172 .378 .149 .174 .196

Three or more Adult Males .082 .275 .096 .087 .059
Location Characteristics:

Live in Kingston Metro .29 .454 .21 .30 .36
Live in other Urban .162 .369 .088 .174 .225

Closest primary school 2.38 3.49 3.10 2.3 1.68
Closest all-age school 2.65 4.36 3.37 2.0 2.81

Closest prep school 5.09 7.64 6.27 5.03 3.86
Number of observations 365 - 114 149 102

Percent of sample 100 - 31 41 28

Sometimes the number of adult males in the household is used as a proxy for the
household’s potential income. On the other hand, it is sometimes argued that many
resident adult males may increase the competition for the household resources either
because they consume more, or because their control over resources causes more to be
devoted to adult goods (like tobacco and alcohol) and less to be devoted to child goods
(like education). In this study, we include a series of dummy variables indicating
whether the household has one, two or at least three adult males present.49 We also
included the number of persons thirteen to nineteen years old since the cost of education
and maintenance costs are likely to be closest for members of this age group, thereby
increasing the competition for resources. Another household decision that may affect the
educational attainment of children is the allocation of the time available to each
household member. We do not have historical data on the household member’s time
allocation so for each child we included the number of younger siblings who are now
living in the household. Both of these variables are expected to have greater impacts on

49 An adult male was defined as any male 20 years or older.
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older children than on younger children because they are more likely to have part of their
time allocated to childcare.50

Several variables were used to control for community-level resources. Dummy
variables were used to indicate whether the child’s household is located in the Kingston
Metropolitan Area, other urban areas or in a rural area. We also included the distance of
the residence to the nearest all-age, primary and preparatory school. These variables help
to measure the effect of access to schools and probably the differences in tastes for
education in different areas of the country.

The variable of primary interest is the marital status of the child’s mother. This
is entered as a binary variable that is equal to one if the mother is married. 42% of the
mothers in the current sample are married. Notice though that among children who did
not take the exam only 33% of their mothers are married, among children who took the
exam and failed 38% of the mothers are married and among those who passed the exam
60% of the mothers are married. So children who passed the exam are almost twice as
likely to have a married mother than children who never attempted the exam at all. As we
mentioned before it is very hard to say what effect this variable will have. On the one
hand the economic theory of marriage suggests that parents who value children highly are
more likely to marry. On the other hand out-of-wedlock fertility in Jamaica is much
higher than the theory of marriage would predict, so it is likely that a social framework
has evolved which supports childbearing and rearing in a manner such that the human
capital of children is not affected. Most of the 58% of mothers who are not married are
involved in various other types of unions (common-law, visiting, casual).

Picking instruments to predict endogenous variables is a very difficult task. On
the one hand one would like to find exogenous instruments that will do a good enough
job of predicting the variable in question so that one can identify its effect on the
dependent variable. On the other one wants to stay clear of variables whose exogeneity
might be questionable. The probability of finding variables with both characteristics in
household surveys is probably not very high. The excluded exogenous variables used to
predict mother’s marital status are the mother’s age and her religion. Mother’s age is
clearly exogenous. It has been checked under various circumstances (for example, when
marital status is controlled for and when it is not) whether there is a relationship between
mother’s age and the probability of taking and passing the exam. In all cases the
relationship was close to zero. Mother’s religion would be endogenous if there is some
simultaneity between the choice of religion and child ability. This is a difficult argument
to make in the Jamaican context, given the focus and practice of religion.51 In any case,
religion did not appear to exert an independent effect on child outcome.

50 Bear in mind that the number of children of various ages in the household does not necessarily reflect the
fertility of the household head or of any particular mother. There are two reasons for this. The first is
tendency among Jamaicans to form extended households, which was mentioned earlier. The second is the
result of a system known as child-shifting in which parents send their children to live with relatives or
friends who they believe are better able to take care of the child.
51 For a detailed discussion of religion in Jamaica see Diane Austin-Broos (1997).Jamaica Genesis:
religion and the politics of moral orders, University of Chicago.
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IV.5 Results

IV.5.1 The Ordered Probit Model

Table IV.3 presents coefficient estimates for a number of different models under
the assumption that all the right hand side variables are exogenous. Model 1 (column 2) is
the complete or baseline model. According to this model (the log of) annual per capita
expenditure, mother’s marital status, are positive and significant predictors of a child’s
educational outcome. Girls are more likely to have taken and passed the exam.
Household wealth and the education of the oldest household member are also positive
and significant predictors. Among the community variables, being a Kingston or urban
resident increases the chances of taking and passing the common entrance exam but only
the urban residence variable is significant. As one would expect, distance to the nearest
primary school has a negative impact. None of the household demographic
characteristics seem to affect outcome significantly.

Model 2 differs from model 1 only by the exclusion of the household’s
demographic characteristics. This exclusion has no effect on the results described above.
One notable change is that the household wealth attains weak significance. One
way to test whether these demographic variables belong in the model is to compare the
log of the likelihood function of this restricted model to that of model 1.52 This
comparison suggests that these variables do not belong in the model (the 5% critical
value is 14.067). In model 3 the community variables are removed while the household
demographic variables are restored. Again the results of model 1 are not greatly affected.
The likelihood ratio test fails to reject the hypothesis that the community variables belong
in the model (the 5% critical value is 11.07). The results of these tests, along with others
discussed below, will be used to select a more parsimonious model.

IV.5.2 On the Endogeneity of Mother’s Marital Status53

Table IV.4 presents the results when mother’s marital status is treated as an
endogenous variable. Estimates were obtained using the Newey (1987) procedure
outlined above. As in table IV.3 estimation starts with a model that includes all the
explanatory variables. This model (column 2) suggests that taking and passing the
common entrance exam are affected positively by mother’s marital status, household
income, and being female. Mother’s marital status and the sex of the child are both
positive at the 1% level. The number of adult males in the household, the variable
intended to capture the effect of male control of resources, has a negative effect, but the
effect is not significant.

52 This known as the likelihood ratio test. Letr denote the restricted model andur the unrestricted model.

Then the likelihood statistic isλ = − −2(ln o ln o )L Lr ur . This statistic is asymptotically distributed chi-
square withJ degrees of freedom, whereJ is the number of restrictions.
53 The first stage regressions predicting marital status for each of the different models are presented in a
table in Appendix C.
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In model 2, the variables representing household demographic composition are
removed and their importance as a group is tested. The likelihood ratio test suggests that

Table IV.3 Comparison of various Ordered Probit Models with Marriage Exogenous
Dependent variable: 0,1,2 (did not take, took failed, took passed exam)

Variable Model 1 Model 2 Model 3 Model 4
Constant 1 -4.92***

(1.63)
-4.42***

(1.44)
-6.38***

(1.49)
-4.92***

(1.55)
Constant 2 1.3***

(.09)
1.27***
(.087)

1.27***
(.087)

1.29***
(.09)

Mother Married .46***
(.15)

.44***
(.14)

.37***
(.14)

.45***
(.14)

Mother’s Education -.002
(.033)

.006
(.031)

.005
(.031)

-.004
(.032)

Education of Oldest
Household Member

.044*
(.026)

.047*
(.025)

.048*
(.027)

.044
(.027)

Log Per Capita Annual
Expenditure

.53***
(.13)

.45***
(.11)

.65***
(.12)

.54***
(.13)

Remittances ($000) -.073
(.061)

-.052
(.059)

-.08
(.059)

-.065
(.059)

Wealth ($0000) .13
(.097)

.16*
(.095)

.12
(.085)

.13
(.09)

Sex (Female=1) .58***
(.13)

.58***
(.12)

.55***
(.12)

.57***
(.13)

Age -.034
(.06)

-.05
(.051)

-.012
(.057)

-.044
(.056)

Kingston Resident .28
(.19)

.26
(.19) -

.29
(.19)

Other Urban .40**
(.20)

.43**
(.20)

-
.42

(.20)
Distance to AA -.009

(.014)
-.01

(.015)
-

-.009
(.014)

Distance to Primary -.031
(.022)

-.034
(.021)

-
-.031
(.022)

Distance to Prep .0003
(.011)

-.001
(.01)

- -

# of Teenagers -.11
(.084)

-
-.13

(.082)
-.14**
(.065)

# Schoolers -.02
(.11) -

.0034
(.10)

-.097*
(.055)

# Younger siblings -.046
(.061)

-
-.078
(.06)

-

Mother’s Resident
Children

-.031
(.067)

-
-.012
(.066)

-

1 adults Male present .091
(.17)

-
.005
(.16)

.09
(.17)

2 adults Males present .081
(.23)

-
-.017
(.22)

.10
(.22)

3 or more adult males -.16
(.28)

-
-.36
(.26)

-.14
(.27)

Log-likelihood -340.08 -345.09 346.0 340.6

Standard errors are in parentheses, *** indicates significance at 1 percent, ** indicates significance at 5
percent, *indicates significance at 10 percent.
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they do not belong in the model. Their removal had no remarkable effect on the
results. In model 3 the community variables are excluded and the same test is performed.
While most of the results are not changed by the exclusion of these variables the group of
community variables does seem to belong in the model.

One remarkable finding is that mother’s education has no independent effect on
the educational outcome of her children. This is an unusual result in this kind of study but
perhaps not for Jamaica. Handa (1996a), for example, found that mother’s education only
had a role in predicting school enrollment of girls. One possible explanation could lie in
the fact that all mothers in the current sample have at least a primary education, while the
greatest impact of mother’s education on children tends to occur as mothers move from a
state of illiteracy to having a primary education (see for example Behrman, Foster,
Rosenzweig and Vashishtha (1997)). This result could also reflect a peculiarity of the
Jamaican education system – the prevalence of private tutoring. Private tutoring is
available to, and is utilized by, students at all levels of the education system. In this
survey, households were not asked separately about their expenditures for private tutorial
services. It could be the case, however, that these payments are strongly correlated with
household annual expenditures. In either case, this result would say that the mother’s
education is not directly important but is important in so far as it increases the resources
available to the household to purchase educational services. It is also possible that more
educated mothers spend more time working that less educated mothers and therefore have
less time to spend with their children.

Turning to the community-level variables, both being a Kingston resident or a
resident of any other city (other urban resident) appear to be important determinants of
educational attainment. These variables are significant in all versions of the model.
Importantly, being far from a primary school significantly lowers the chances that a
student took and passed the exam while distance from a preparatory school does not seem
to matter. The importance of being close to a primary school reflects the value of having
access to schools and perhaps some quality differences between primary and all-age
schools. It could also be picking up some of the tendency towards absenteeism, which is
prevalent in rural areas. Proximity to preparatory schools might not matter because most
of these schools are private institutions located near urban areas across the country and
the only requirement for acceptance is usually the ability to pay. Many of these schools
are also boarding schools so, for those who can afford to pay, proximity is not an issue.

A way to check for the endogeneity of mother’s marital status is to test whether

the residuals from regressions predicting marital status (oVi from equation (9)) belong in
the reduced form probit regression function (see Newey, 1985). The coefficient and
standard error for these residuals (Vhat) are given in the lower panel of table IV.4. In all
versions of the model displayedVhathas a positive and highly significant coefficient
indicating that these residuals belong in the model and that mother’s marital status is
endogenous to child attainment. The significance of the coefficient onVhat, and the fact
that it is positive, provides at least preliminary evidence that persons who have brighter
children, or have strong preference for the educational outcome of their children, tend to
marry or stay married.
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Table IV.4 Comparison of various Ordered Probit Models with Marriage Endogenous
Dependent variable: 0,1,2 (did not take, took failed, took passed exam)

Variable Model 1 Model 2 Model 3 Model 4
Constant 1 -2.05

(2.1)
-2.28
(1.79)

-4.81***
(1.76)

-3.15*
(1.84)

Constant 2 1.31***
(.09)

1.29***
(.089)

1.28***
(.089)

1.30***
(.091)

Mother Married 1.9***
(.62)

1.66***
(.55)

1.53**
(.59)

1.65***
(.57)

Mother’s Education -.003
(.037)

.009
(.035)

.01
(.03)

.0009
(.036)

Education of Oldest
Household Member

.044
(.03)

.051*
(.028)

.05*
(.029)

.04
(.029)

Log Per Capita Annual
Expenditure

.29
(.18)

.21
(.16)

.50***
(.15)

.36**
(.16)

Remittances ($000) -.036
(.07)

.008
(.07)

-.055
(.07)

-.02
(.068)

Wealth ($0000) .037
(.11)

.056
(.11)

.044
(.097)

.042
(.10)

Sex (Female=1) .50***
(.15)

.52***
(.14)

.49***
(.14)

.49***
(.14)

Age -.036
(.07)

-.04
(.06)

-.007
(.06)

-.04
(.06)

Kingston Resident .44**
(.22)

.48**
(.22) -

.42**
(.21)

Other Urban .49**
(.24)

.58**
(.23)

-
.49***
(.22)

Distance to AA -.024
(.018)

-.024
(.017)

-
-.019
(.017)

Distance to Primary -.058**
(.026)

.059**
(.025)

-
-.053**
(.025)

Distance to Prep .0004
(.012)

.0004
(.011)

- -

# of Teenagers -.019
(.098)

-
-.066
(.09)

-.14**
(.07)

# Schoolers .044
(.124) -

.059
(.12)

-.11*
(.063)

# Younger siblings -.049
(.072)

-
-.104
(.067)

-

Mother’s Resident
Children

-.137
(.088)

-
-.078
(.083)

-

1 adults Male present .29
(.25)

-
-.34
(.25)

-.25
(.24)

2 adults Males present .42
(.31)

-
-.46
(.31)

-.32
(.29)

3 or more adult males .62
(.39)

-
-.85**
(.39)

-.53
(.36)

Vhat .42***
(.15)

.39***
(.14)

.32**
(.14)

.40***
(.15)

Log-likelihood -337.7 -342.7 -344.1 -338.4

Standard errors are in parentheses, *** indicates significance at 1 percent, ** indicates significance at 5
percent, *indicates significance at 10 percent.
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From this point on I will concentrate on model 4 of table IV.4. Among the
community variables, the distance to the nearest preparatory school is dropped. As has
been seen this exclusion has no effect on any of the results. Among the household
demographic variables the number of younger siblings a child has in the household and
the number of children a mother has residing with her are dropped because these
variables are most likely to be the result of actions of the child’s mother and are therefore
possibly endogenous.

IV.5.3 Relaxing the ordered structure

Recall that the ordered probit model implies that the explanatory variables have
the same impact on the probability of taking the exam as they do on the probability of
passing. Even though both processes are likely to be affected by the same explanatory
variables it is possible that the impact of the variables are different for each process. A
rough idea of the validity of this restriction can be obtained by comparing the parameter
vectors and the covariance matrices for equations (5), (6) and (7). The results for
equations (6) and (7) are given in table IV.5 and these can be compared with model 4 of
table IV.4.54 Visual inspection of the pattern of the coefficients on the variables that were
precisely estimated and those that were not and their standard errors suggests that for
most variables the restriction is not unreasonable. The child’s sex is the only variable
that seems to have a significantly different coefficient in the three regressions in table
IV.5.

Formally, the differences between the model structure suggested by equation (4)
and equations (5) and (6) can be evaluated with a Hausman test. The test statistic is given
by

(14) ( ) [ ]( )smomsmom
m

smom VVT δδδδ −−′−=�
=

2

1

Where { }2,1=m for each of the two probit models,δ are the structural parameters of the
ordered (o) probit and single (s) probit models, andVom andVsm are the corresponding
covariance matrices.T is asymptotically distributed chi-square with degrees of freedom
equal to the number of restrictions.

A rejection of the null hypothesis that the model structure implied by the ordered
probit model is correct would mean that it is appropriate to estimate separate parameters
for the probability of taking and passing the exam. The result of the Hausman test is
given in table IV.5. Since the Wald statistic,T, (equation (13)) is equal to 3.9 and the
5% critical value for the chi-square distribution with 36 degrees of freedom is 50.71 this
test fails to reject the hypothesis that the model structure suggested by the ordered probit
model is appropriate for the data. In other words, the restriction implied by the ordered
probit model, that the effects of the exogenous variables on the probability of taking and
passing the exam are the same, is not unreasonable.

54 For easy comparison model (4) of table IV.4 is included in table IV.5.
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Table IV.5 Unrestricted Probit Models

Variable Ordered Probit Probit: Take Probit: Pass
Constant 1 -3.15*

(1.84)
-4.91**
(2.16)

-3.06
(2.2)

Constant 2 1.30***
(.091)

- -

Mother Married 1.65***
(.57)

1.79***
(.65)

1.35**
(.67)

Mother’s Education .0009
(.036)

-.003
(.044)

.002
(.042)

Education of Oldest
Household Member

.04
(.029)

.025
(.36)

.049
(.037)

Log Per Capita Annual
Expenditure

.36**
(.16)

.37**
(.18)

.38**
(.19)

Remittances ($000) -.02
(.068)

.07
(.076)

-.18*
(.093)

Wealth ($0000) .042
(.10)

-.12
(.12)

.19
(.13)

Sex (Female=1) .49***
(.14)

.69***
(.17)

.28†
(.17)

Age -.04
(.06)

.11
(.077)

-.17**
(.075)

Kingston Resident .42**
(.21)

.46*
(.24)

.32
(.24)

Other Urban .49**
(.22)

.66**
(.27)

.35
(.25)

Distance to AA -.019
(.017)

-.044**
(.02)

.015
(.019)

Distance to Primary -.053**
(.025)

-.055**
(.027)

-.051
(.032)

# of Teenagers -.14**
(.07)

-.20**
(.084)

-.09
(.083)

# Schoolers -.11*
(.063)

-.09
(.076)

-.11
(.077)

1 adults Male present -.25
(.24)

-.23
(.28)

-.27
(.29)

2 adults Males present -.32
(.29)

-.33
(.34)

-.41
(.35)

3 or more adult males -.53
(.36)

-.44
(.41)

-.7
(.44)

Vhat .40***
(.15)

.37**
(.18)

.46**
(.18)

Hausman Test 3.90 - -
Log-likelihood -338.4 -182.7 -171.7

Standard errors are in parentheses, *** indicates significance at 1 percent,
** indicates significance at 5 percent, *indicates significance at 10 percent.

IV.6 Conclusion

This chapter started by posing two questions: The first question is whether the
marital status of one’s mother significantly affects one’s educational outcome in a social
context where out-of-wedlock child bearing is high but extended households are
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prevalent. In all the models that were estimated, mother’s marital status has a positive
and significant effect after controlling for the household’s economic circumstance. This
result is different than what is typical in the literature on marital status and child
educational attainment. Typically the introduction of economic variables tends to
significantly reduce the effect of marital status. The strong effect of marital status
suggests that, at least in this sample, there is an important advantage to being in a married
couple household, beyond the fact that married couples tend to have more resources.

In the Jamaican context this is an important result. The government of Jamaica
has been very supportive of public education over the past forty years. However, despite
the high level of investments, the educational attainment of Jamaican children is low. It
appears that households in which mothers are not married are less willing or less able to
take advantage of the opportunities available to their children. Therefore, family
formation should be an important aspect of the government’s social policy because
family structure does matter. In other words, the efficiency of government spending on
education is affected by the choices of the parents. If marital status matters as much as it
appears, then one might want to discourage, or possibly penalize, out-of-wedlock
childbearing.

The second issue is whether this paper is worthy of its title, that is, does having a
child with high ability encourages mothers to marry. The results suggest that the answer
to this question is yes. This implies that the choices of the child’s mother are themselves
dependent on the characteristics of the child. This is an important finding in the context
of the human capital literature since it is the norm to treat the choices of parents as given
when evaluating their impact on child outcome. This result says that parents alter their
plans as they learn more about the child’s abilities and potential, as one would suspect is
the case in practice. It also suggests that parents behave in a manner that will help their
brightest children attain educational success, which raises questions about the allocation
of resources among children in the household, including the allocation of the children’s
time. But those are questions for another context and another data set.


