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Abstract

This paper explores the linkage between school quality, educational attainment and
the wage gap. In a model of statistical discrimination based on both the quality and
quantity of schooling, we show that lower quality education can, on average, lead to
lower human capital accumulation and amplify the wage gap between different groups
of individuals. Because blacks have lower access to good quality schools compared to
whites, this link provides a novel explanation for the differences in black-white educa-
tional attainment and the resulting wage gap. This insight is also particularly relevant
for the ongoing debate on public vs charter school programs. (JEL classification: J24,

J71)
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1 Introduction

Since the end of the Civil War, significant progress had been made in closing the wage gap
between blacks and whites. By 1940, the relative wage, measured by the black-white weekly
earnings ratio for men aged 25-34, had risen to about 50% and by 1980 it had risen to 80%.
(O’Niell 1990; Couch and Daly 2002). Progress in closing the wage gap ceased by 1980
and some studies suggest it actually widened slightly over the following decade. Couch and
Daly (2002) report that their measurements suggest a wage gap of 30% by 1990 but falling
again to 20% by 2000. There is a vast empirical literature studying the post-Civil War
causes-of-and-impediments-to black economic progress that strives to explain this change
in the trend towards wage convergence. The most popular explanations include continued
differences in both the quantity and quality of education attained by blacks relative to whites,
and a secular increase in the relative demand for skilled workers vis-a-vis their unskilled
counterparts. Nonetheless, this literature reports a persistent wage gap of around 20% that
remains unexplained.

Empirical evidence suggests that resources devoted to improving school quality, years
of education, convergence in black-white skills (often measured by scores on standardized
tests), as well as family background variables such as parental education and income are
important determinants of wages (Card and Krueger 1992a, 1992b; Maxwell 1994; Neal and
Johnson 1996; Carneiro, Heckman and Masterov, 2005). Today, even with similar input
measures of school quality between schools with and without large minority populations,
black students continue to have lower graduation rates from high school and are less likely
to attend college. This is true even when the measured return to schooling is comparable
for blacks and whites (Barrow and Rouse 2005). In 2000, among adults 25 years and older,
88% of whites attained a high school diploma compared to 79% of blacks. Similarly, 28%
of whites had received a Bachelor’s degree compared to 17% of blacks (U.S. Census Bureau
2002). At the same time, black students appear more selective about schooling choice than
do whites. In other words, blacks who attend college are high achievers relative to other
black students. Cameron and Heckman (2001) show that, controlling for ability, blacks are
more likely to go to college than are whites.

In light of these observed differences in educational attainment between blacks and whites,



this paper explores theoretically a potential link between the quality of education received
and educational attainment. From an individual’s standpoint, the quality of school attended
is likely determined by his residential district. Thus, school quality is beyond the control of
the subject. In the parlance adopted in the literature, it is a predetermined or erogenous
pre-market factor. In contrast, the decision to exit school and enter the workforce is, at
least in part, made by the individualE] In reality, this decision is effected by several factors,
key among which is the expected future labor market outcome. Consequently, if potential
employers also statistically discriminate based on the quality of education, it can adversely
affect an individual’s pre-market decision of educational choice.

In Section 2 below we develop a model to capture this idea. Our model integrates dynamic
human capital choice with the framework of statistical discrimination in Aigner and Cain
(1977). A key assumption of the model is that lower quality school provides a noisier signal
of the individual’s potential productivity. An important result that emanates from this
model is that lower quality schooling leads to lower educational attainment. This, in turn,
amplifies the wage gap between groups of individuals that attend schools of varying quality.
We provide some concluding remarks in Section 3 relating to the ongoing debate on public

and charter school programs in the US.

2 Model of Endogenous Schooling Choice

The model involves two agents - individuals and firms. As discussed in the introduction,
individuals do not have a choice between various qualities of schools. We suppose that it is
predetermined largely by an individual’s residential district. Once an individual is placed
in a school of a particular quality, he makes an optimal decision on years of schooling,
conditional on the firm’s wage offer function. This wage offer function, in turn, depends on
an individual’s years of schooling and the quality of school attended, both used in conjunction
as a proxy for the individual’s unobserved productivity. We formulate the equilibrium wage-

education choice conceptually as a two-stage proces{} firms decide on the optimal wage

! Much of the literature on wage gap has also treated the quantity of education as an exogenous pre-market
factor, at least in part because in the empirical context it is difficult to endogenize years of schooling.

2The decision stages need not necessarily be sequential in nature and could well be modeled as simulta-
neous move.



to offer conditional on the quantity (and implicitly on the quality) of schooling, whereas
individuals decide on the optimal quantity of schooling conditional on the wage and quality

of school they attend.

2.1 Wage Offer Function

Our wage-offer function is based on the framework of Aigner and Cain’s (1977) - henceforth
referred to as AC77 - version of Phelp’s (1972) model. We focus on a simple extension that
incorporates statistical discrimination based on school quality, ¢, in addition to years of
schooling, s. The motivation for this extension comes directly from the observation that the
black population in much of the United States has significantly lower access to good quality
schools compared to the white population. Specifically, we model this here in terms of school
quality attended by the average black male vs the average white male, denoted, respectively,
by ¢p and ¢y, with ¢p < (bWE] Subsequently, we show in the following subsection that
such quality-based discrimination can, as observed in reality, lead to lower schooling choice
on average for individuals attending lower quality schools.

Consider the Basic Model in AC77. With actual productivity of an individual not directly
observed, at least at the time a job offer is tendered, employers rely on some measurable
signal for hiring and wage offer decisions. Consistent with our story, we model this signal
as the individual’s years of schooling, though one could equally well think of alternative
measures considered in the literature such as a composite achievement score. Suppose that,
because of network effects, access to educational resources etc., lower quality schooling sends

a noisier signal of true productivity:

s=y+ul]l  u~N(0,03(0)) 0l(¢) <0

With ¢5 < ¢y then, for any given level of education, the signal of productivity sent by a
black individual is more noisy than that sent by a white individual. It is worth stressing

here that the differences in signal noise arise solely because of the differences in quality of

3More generally, one could model this in terms of the distribution, F(¢), of school quality attended by
the two groups.

4To eliminate concerns of units of measurement, suppose that all measurements are in terms of cost
equivalence to some numeraire good, say, money.



education and are independent of racial or other factors.

As in AC77, further suppose that y ~ N (gj,ofl). Thus, there is no apriori difference
in the innate productivity between individuals]’| Instead, the only factor that differentiates
individuals is the exogenously allocated school quality. Assuming that the signal noise is
independent of innate productivity, the wage-offer by a profit-maximizing firm, conditional

on an individual’s observed years of schooling and school quality is:

w(s; ¢) = E(yls; ¢) = (1 = () ¥ +(9)s (2.1)
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where = —Y%— > 0 with 7/(¢) > 0. This wage offer equation is identical to
7(¢) 25 02(9) 7'(¢) g q

equation (2) in AC77 except that it is also now implicitly a function of ¢.

The following points about this wage-offer function are noteworthy:

1. The ‘implicit’ qualifier above needs further clarification. While firms take into account
both the quantity and quality of schooling when deciding on the wage offer, they
cannot, of course, explicitly discriminate based on school quality. That is, if two
groups of individuals had the same years of schooling but attended schools of different
quality, the group with the lower quality schooling cannot receive a systematically lower
wage. This is reflected in the wage offer equation by the fact that taking a conditional

expectation with respect to s completely rids the equation of ¢:

w(s; ¢) = Ey[E(yls; #)] = §

Thus, the average or expected wage for any given years of schooling is the same for
all individuals. For this reason, and also because s is the individual’s choice variable

while ¢ is not, we separate the two arguments by a semicolon.

2. Following the previous point, while w is strictly increasing in s: dw/ds = v > 0, the

. . . . . . Z 2 -
impact of an increase in ¢ is ambiguous on w: dw/0¢ Z 0 as s Z 7.

3. This wage offer equation is a function of years of schooling and not the equilibrium

5This point relates to ACT77’s critique of Phelps (1972) that assumes differences in both the mean and
variance of innate ability between Blacks and Whites.



wage outcome that is determined after the individual attending a particular school

quality has decided on years of schooling. This is derived in the following subsection.

2.2 Human Capital Choice and Equilibrium Wages

Next consider the optimal human capital choice of an individual who attends a school of given
quality ¢. Individuals make the decision regarding when to end their formal education and
join the workforce. This decision is made by incorporating their knowledge of the expected
wage offer (based on the quality and quantity of education) and the costs of continuing their
education. To keep matters simple, the cost of continuing education is assumed to be equal
to the opportunity cost of not entering the labor force given current schooling s. Then the
decision to continue schooling for an additional s; years is based on maximizing the discounted
present value of lifetime wages, given the opportunity cost of foregoing employment with

current schooling. Denoting the discount rate 6, the individual’s optimization problem is

max [ T = A7 + 1(B)sile "I (2.2)
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The first order condition to this optimization problem yields

W0 [ eIz~ (L= 267 + 2 (@)sile ™ =0
S+8;
the interior solution to which we write as

O 1) + (051 = 0 (2.3

This is the standard condition that, at the margin, the benefit of continuing schooling equal
its costf] Finally, it is straightforward to verify that the second order condition is satisfied

because the slope of MB equals zero, which is less than the slope v(¢) of MC.

6The MB is the discounted PV of increase in lifetime wages from an additional year of schooling, whereas
the marginal cost is a one period opportunity cost in the form of forgone wages.



Solving explicitly for the individual’s optimal schooling choice, we obtain

g1 1__7(@§ (2.4)

0 (9)
In this expression, the optimal schooling choice depends on school quality. Further, as
observed in practice, the decision of years of schooling increases with school quality and
vice-versa. This is readily seen in the following expression:
dst ' _

do ~ 070

The resulting impact on wage distribution is obtained by substituting back the solution for
optimal schooling in the wage equation .

w*(sf, ¢) = @ (2.5)
Clearly, the equilibrium wage is an increasing function of school quality. The resulting
implication for wage distribution is that if blacks on average attended schools of lower quality,
which is the case in reality, their equilibrium wages, on average, will also be lower compared
to whites. This result is straightforward under complete racial segregation into low and high
quality schools, as presented above.

Under incomplete segregation, one would need to make further assumptions regarding
the functional form of o4(¢) to derive an analytical expression for wage distribution. Under
the simplistic assumption of two types of schools — low and high quality — with associated
signal noise 0, and oy,, 0; > 03, suppose that a proportion of blacks attends the lower quality
school. Then

v =0y /(o; +aoi + (1 - a)ap),

leading to the result that

dy o(of — a7) — 0
da (02 +ac? + (1 —a)o})?

which, in turn, implies that equilibrium wages rise as the proportion of blacks attending



lower quality schools declines.

3 Conclusion

This paper explores a potential key link between the quality of school attended and years of
education to reexamine the wage gap between black and white males. We argue that while
the former might be predetermined by several factors, the latter is a choice variable of the
individual, which among other factors, is affected by the quality of school attended itself. In
a model of statistical discrimination based on the quality of schools attended by black men
verses white men, we show that forward looking individuals, in their goal to maximize their
expected labor market outcome in the future, weigh both their marginal benefits and costs of
education. A key implication of the model is that lower school quality decreases educational
attainment, and, consequently, wages for blacks, given the generally lower quality of schools
attended by them.

We conclude by noting the importance of basing future empirical work on more rigorous
structural models that highlight the role of human capital choice in determining wages and
the role of expected labor market outcomes in determining the components of human capital
subject to individual choice. This paper has a clear policy implication as the US moves
to a debate on Charter schools, lottery systems and voucher programs: if the lottery school
system gives individuals located in lower income neighborhoods (and, hence, attending lower
quality schools) a chance to attend better schools, then the wage outcomes for the popu-
lation of low educational attainment youth can be impacted. We realize that this would
not completely mitigate the higher incidence of school dropout rates encountered in lower
quality schools. More homogeneity, however, would likely have better schooling outcomes
in terms of educational attainment for those living in less privileged neighborhoods. The
model’s implications deserve further investigation and careful consideration from a policy

perspective.
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