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Abstract
Househol ds became more geographically segregated by income in the United States

between 1970 and 1990. Research shows that growing up in a poor neighborhood is
associated with worse outcomes for children. This suggests that economic segregation
may be harmful to children. Economic inequality also increased between 1970 and 1980.
Theoretical arguments suggest that the increase in inequality led to the increase in
segregation. Using 1970, 1980 and 1990 Census data, | find that an increase in income
inequality at the state level is associated with an increased in economic segregation
between census tractsin the state. However, economic inequality between householdsin
the same census tract hardly changed between 1970 and 1990. | then combine Census
data with data from the Panel Study of Income Dynamic to show that given a constant
level of economic inequality in a state, an increase in economic segregation between
tractsin the same state increases affluent children’ s educational attainment but reduces
poor children’s educational attainment. Therefore segregation between census tracts
increases inequality in educational attainment and may therefore increase inequality in
the next generation. Economic inequality within census tracts has little effect on high or

low-income children’ s educational attainment.
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Househol ds became more geographically segregated by income in the United States
between 1970 and 1990 (Jargowsky 1993, 1997). A large research literature shows that growing
up in apoor neighborhood is associated with worse outcomes for children. Many researchers
therefore conclude that the increase in economic segregation has been harmful to children.

Economic inequality also increased in the United States between 1970 and 1980 (Karoly
1993, Morris and Western 1999). Some researchers have suggested that the increasein
inequality led to the increase in segregation (Durlauf 1996, Wilson 1987). | first test this
hypothesis. Then | estimate the effect of both economic segregation and economic inequality on
children’s educational attainment. If rising economic inequality among adults has led to more
economic segregation and if increased economic segregation led to more inequality in children’s
outcomes such as educational attainment, increases in economic inequality among parents are
likely to be transmitted to the next generation perpetuating economic segregation. Conversely, if
economic inequality hurts children but economic segregation does not, efforts to reduce
segregation without reducing inequality could be misdirected.
|. Theoretical Issues

| denote the total variance of household income as 6. If we divide a geographic area
such as a state, s, into mutually exclusive geographic areas such as neighborhoods, n, we can

decompose the total variance of household income for sinto two additive components. a



between-nei ghborhood component (o,”) and a within-neighborhood component (Gy,%). This
yields the identity:
O.tZ — O.an + Ownz (1)

Equation 1 shows that there is often a trade-off between reducing income inequality
within neighborhoods and reducing income inequality between neighborhoods. If the
distribution of household income in a state or city isfixed, at least in the short run, factors that
reduce the between-neighborhood variance (the variance of neighborhoods mean income) will
necessarily increase the within-neighborhood variance of household income. Thusif we assume
any given overall level of inequality (o), the claim that residential segregation by income hurts
children’ s well-being must therefore be a claim that inequality within neighborhoods does less
harm than inequality between nei ghborhoods.EI

Most research on the social consequences of economic inequality estimates amodel in
which the level of inequality in a geographic area (such as a nation or state) predictsthe area’s
mean outcome on some measure like mortality or crime. A common measure of inequality isthe
coefficient of variation (0w /X<, where Xs is mean income for s).ElThus estimates of the effect of

inequality generally are of the following form:

Os =0 + B O /XS + € 2)

! Combining equation 1 and 2 yields:

Os=a+ chwnzl an + Bbo-bn2 / st + &
This demonstrates that 3;in equation 1 is the weighted sum of (3,, and 3,. By measuring inequality within a
geographic unit, estimates based on models such as equation 2 make assumptions about the effect of economic
segregation. Studies that analyze the effects of inequality within nations, for example, assume that inequality within
nations is more important than inequality between nations. Y et more than half the variation in household incomeis
between nations (Firebaugh 1999). Inequality within nations presumably has different consequences from
inequality between nations. Studies that estimate the effect of inequality at the neighborhood level assume that
inequality within neighborhoods is more important than inequality between neighborhoods.

2 Of course, there are many other possible measures of economic inequality. But only those based directly on the
variance of income are decomposable into within and between areainequality. The variance of log incomeisa
preferred measure of inequality than could be decomposed in thisway. However, with the datathat | use | cannot
estimate the variance of log income for neighborhoods.



where € is a stochastic error term.

Models of neighborhood effects estimate the effect of a characteristic of achild’s
neighborhood (N), such as mean income or percent poor on some outcome. Thusthey are
generaly of the following type:

Oin = o + Bn Nin + BtFin + €in ©)
where F is aset of family background controls, and the subscript i denotes an individual.
These models have many well-known estimation problems (Duncan et a. 1997, Tienda
1991, Mayer and Jencks 1990). For example, aimost all studies still estimate neighborhood
effects by comparing outcomes for children whose parents have the same measured
characteristics but chose to live in different neighborhoods. If the unmeasured parental
characteristics that lead apparently similar parents to choose different neighborhoods affect
children, as seemslikely, this methodology is likely to bias the estimate of neighborhoods
impact on children.

Severa studies estimate the effect of the percent of neighborhood residents who are poor
or who are affluent, and many estimate the effect of both characteristics together on various
outcomes of children (Brooks-Gunn et al. 1993, Duncan et al. 1994, Clark 1992, Duncan 1994,
Chase-Lansdale et al. 1997, Halpern-Felsher 1997).EI These models are as follows:

Oin = o + BpPn + BRn + BtFin + &in (4)
Most studies that estimate amodel like this find that B, islessthan 3;.. Thisis usualy interpreted
to mean that the absence of affluent neighbors is more important than the presence of low-

income neighborsto children’s outcomes. Sometimes this evidence is used to support aresource

3 Other studies include in their models both mean or median family income and a measure of low income, such as
the percent of residents who get welfare (Corcoran et al. 1992) or neighborhood poverty rate (Ensminger et al.
1996).



theory of neighborhood effects (Chase Lansdale et al. 1997), which emphases the quality of
public and private institutions and amenities in the neighborhood. Sometimes the evidence that
Br is greater than 3 is used to support collective socialization theories, which hold that role
models and neighborhood monitoring are important for children (Brooks-Gunn et a. 1993,
Halpern-Felsher et al. 1997). Thisevidenceis also used to dispel contagion theories (Brooks-
Gunn et al. 1993), which focus on the ability of peersto spread problem behavior Crane 1991b).

Although suggestive, models like equation 4 cannot provide clear evidence about these
theories. Theories that emphasize neighborhood resources hold that mean neighborhood income
isimportant. The distinction between collective socialization and contagion depends on the
positive externalities of high-income neighbors being greater than the negative externalities of
low-income neighbors. In equation 4, with R, constant, as P, increases mean neighborhood
income declines and vice versa. If mean incomeisall that matters and if mean income increases
more when R, increases than when P, increases, 3, would be greater than 3; even when the
externalities of rich and poor neighbors are the same.

To determine whether high-income or low-income neighbors are more important for
children’ s outcomes, one would have to control mean income. With mean income constant, an
increase in the number of rich or poor neighbors will increase inequality. Thus such a model
would approximately estimate the effect of the dispersion of neighborhood income on children’s
outcomes. We know from equation 1 that neighborhood economic inequality can be a function
of economic inequality at higher levels of aggregation, say the MSA or state. With mean income
constant, if P, or R, changes neighborhood inequality will change. But because neighborhood
inequality depends on inequality at a higher level of aggregation, the apparent effect of

neighborhood inequality could be due to inequality at the MSA or state level.



Thus when B, is less than 3, in equation 4, it could mean that the externalities of rich
neighbors are greater than the externalities of poor neighbors, that mean neighborhood incomeis
important, that neighborhood inequality isimportant, or all three. The distinctions are important.
If inequality at, say the state level is all that matters, attempts to reduce economic segregation
without reducing state level inequality could be both costly and futile. Below | discuss several
plausible arguments why inequality between neighborhoods could affect children’ s outcomes.

To test the claim that economic inequality within neighborhoods is less harmful than
inequality between neighborhoods, one must estimate models that include the effect of both
within and between neighborhood inequality. Such amodel can also separate the effect of
economic segregation from the effect of economic inequality at higher levels of aggregation. In
this paper | test such amodel to see whether growing economic segregation lowered poor
children’s educational attainment.

Theories about Economic Segregation and Economic I nequality. Wilson (1987)
argued that deindustrialization and occupational bifurcation resulted in greater economic
inequality and that this combined with the suburbanization of jobs led to a greater economic
segregation. Jargowsky (1997) shows that economic segregation between census tractsin MSAs
did in fact increase for blacks, whites and Hispanics during the 1970s and 1980s.

In this section | describe three circumstances under which an increase in economic
inequality could increase economic segregation: 1) the rich believe that affluent neighbors are a
net benefit, 2) the quality of housing units in any given neighborhood changes less rapidly than
the distribution of income, and 3) income has a nonlinear effect on demand for costly

neighborhood amenities.



Theories about economic segregation often begin with the idea proposed by Tiebout
(1956) that families with the same income sort into different neighborhoods according to their
distinctive preferences for local amenities. To some people good schools are very important
while others care more about access to public transportation. As aresult, people with the same
income choose different neighborhoods. Although Tiebout focused on families with the same
income but different tastes, his model can easily be extended to families with different incomes.
Such families can also afford different levels of total amenities, which leads to sorting by income
aswell astaste.

If the demand for any given neighborhood amenity is alinear function of income, then
when inequality within neighborhoods increases and mean neighborhood income remains
unchanged, the rich will demand more of the amenity, the poor will demand less, and there will
be no net change in demand. Under these circumstances the supply of amenities such as parks
and public transportation would be unchanged.

If the relationship between income and demand for amenities is concave downward, then
when the rich get another $1,000 they will demand a bit more, but when the poor lose $1,000
they will demand alot less. Thusall else equa when inequality increases overall demand will
fall. Assuming the supply dropsin response, the neighborhood may attract fewer affluent
residents. For example, as bus ridership in an area declines, the transportation department may
eliminate the line. When it does, people who had high demand for public transportation
(employed people) will move to a neighborhood where it is offered. Those with low demand
(unemployed people) will remain where they are. Thus there will be more neighborhood sorting
on availability of public transportation. Because need for transportation is correlated with

income, there will also be more sorting by income.



Other models of economic segregation add the idea that affluent residents generate
positive externalities for their neighbors. Asaresult, families will pay more to have affluent
neighbors, independent of the level of publicly provided goods. Such these benefits of affluent
neighbors could derive from a higher tax base that allows lower tax rates, from better role
models, or from more effective neighborhood monitoring (Wilson 1987, Jencks and Mayer 1990,
Sampson and Laub 1994).

If everyone saw advantaged neighbors as an advantage and if families cared only about
having the most affluent neighbors, neighborhoods would be perfectly sorted by income because
the only way that everyone can avoid having neighbors poorer than themselvesisfor everyone to
have neighbors exactly like themselves. However, some families may see advantaged neighbors
as adisadvantage. When disadvantaged children must compete with advantaged children for
good grades, good jobs, or socia status they are more likely to lose out (Davis 1966, Jencks and
Mayer 1990) .EI In addition, the relative deprivation model holds that when the poor compare
themselves to therich, it can lead to unhappiness, stress, and alienation (Merton and Kitt 1950,
Davis 1959, Runciman 1966, Williams 1975). Both the relative deprivation and competition
models suggest that if all elseisequal and neighbors are a relevant reference group, families will
avoid having richer neighbors. If everyone chose neighbors exclusively in this way, we would
again observe perfect sorting by income, because the only way everyone can avoid having
neighbors richer than themselvesis for everyone to have neighbors exactly like themselves.

On the other hand, if relative deprivation were so important that the psychological

benefits of having poorer neighbors exceeded the costs of having such neighbors, poorer

* For example, when a state university accepts all state residents whose grades place them in the top 10 percent of
their graduating class, a student’ s chances of getting in are better if he or she goes to a disadvantaged rather than an
advantaged school (Attwell 1999).



neighbors would be a scarce resource and rich families would seek them out. If thiswere the
case al neighborhoods would under plausible assumptions be a microcosm of larger soci ety.EI
Thisisnot what we observe. As| show below, neighborhoods are on average quite
economically heterogeneous but they are not as heterogeneous as the states in which they are
located. Thisis partly because different families make different trade-offs between the quality of
the housing unit and the cost of neighborhood amenities, including neighbors with different
incomes. In addition, families value proximity to work, and employees in the same work site
have highly variable earnings, so perfect sorting by incomeisunlikely. Finally, not al families
have always been able to freely choose among neighborhoods. Current and historical racial and
ethic segregation can affect the current level of economic segregation (Massey and Denton 1993,
Jargowsky 1997). In this paper | focus exclusively on economic segregation. Therisein
economic inequality may affect economic segregation differently from racial or ethic segregation
and racia and ethnic segregation may have a different effect than economic segregation on
children’s outcomes.EI
If the externalities of neighbors are alinear function of their income, increasing one
neighbor’s income by $1,000 while reducing another’ s by the same amount will leave the mean
externality unchanged. Increasesin income inequality within neighborhoods will thus give no
one areason to move. If the externalities generated by neighbors are a nonlinear function of

their income, such that raising the incomes of the rich by $1,000 generates more benefit than

raising the income of the poor by $1,000, increases in inequality within a neighborhood will

® |f poor neighbors were desirable, the rich would bid up the price of housing in poorer neighborhoods, driving out
the poor. This process would continue until all neighborhoods had equal numbers of poor residents and were
equally costly.

® Several studies show that there is more racial segregation than economic segregation among neighborhoods in
metropolitan areas (Farley 1977, Massey and Eggers 1990, Jargowsky 1996)



make it more attractive. Then astherich get richer they will bid up the price of rich neighbors.
As the poor get poorer, they will be less able to afford affluent neighbors. In this case
neighborhood segregation would increase.

Anincrease in inequality could aso increase economic segregation if housing quality
within neighborhoods does not change as quickly as the distribution of income. If the income of
the richest neighborhood residents increases and want they want better housing as a result, they
can either improve their current residence or move to a better one. If improving existing unitsis
relatively expensive, richer residents will move to richer neighborhoods. As aggregate demand
for expensive housing grows, developers will create new neighborhoods composed of exclusive
units. Asaresult, the variance of household income within existing neighborhoods will stay
constant and the increase in total variance will be expressed as an increase in the variance of
neighborhood mean income.

| know of no other studies that estimate the effect of inequality on economic segregation.
Jargowsky (1997) finds that holding constant MSA mean income, an increase in MSA economic
inequality between 1980 and 1990 was associated with a decline in neighborhood poverty levels
for African Americans. But an increase in economic inequality among African Americans was
associated with an increase in neighborhood poverty. | also know of no datathat could be used
to test these hypotheses about how inequality affects economic segregation. Thereforein this
paper, | estimate the effect of a change in inequality on a change in economic segregation. But |
do not try to explain why such arelationship exists.

Theories about Economic Segregation and Educational Attainment. When schooling is
locally financed, economic segregation can affect school spending and school quality, whichin

turn affects educational outcomes (Benabou 1996, Fernandez and Rogerson 1996, de Bartolome
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1990). Of course, this sorting could benefit high-income children as much as it hurts low-
income children. Only if additional school spending increases rich children’s educational
attainment less than it increases poor children’s educational attainment would income-related
disparitiesin school spending hurt poor children more than it helpsrich children.EI

Sociologists who study neighborhood effects have been less interested in school finance
and more interested in the way role models, social networks, and neighborhood monitoring

Recent research tends to find that growing up with advantaged

influence children’s schooling.
neighbors or classmates modestly improves children’s educational attainment (Hal pern-Felsher
1997, Connell and Halpern-Felcher 1997, Brooks-Gunn et al. 1993, Clark 1992, Crane 1991a,
and Mayer 1991) . Thisfinding, if correct, implies that economic segregation harms poor
children. But it does not follow that economic segregation lowers overall educational
attainment. That depends on whether advantaged students gain enough from segregation to
offset poor students’ losses. In a study that focuses mainly on racia segregation, Cutler and
Glaeser (1997) find that economic segregation has little effect on white MSA residents’ chances

of graduating from high school or college. | am not aware of any other studies that address this

issue directly.

" The effect of school spending on educational outcomesis still hotly debated. Some reviews claim that neither
school spending nor other school resources affect school achievement or other educational outcomes (Hanushek
1997). Other studies find that per pupil spending has asmall positive effect on educational outcomes (Hedges et al.
1992, Ferguson and Ladd 1996) and future earnings (Card and Krueger 1996).

8 |f school quality were alinear function of school spending and returns to schooling were identical for rich and poor
children, economic segregation (and the resulting disparitiesin school spending) would lead to an increase in
educational attainment among the rich that would exactly off set the decrease among the poor.

9 See Jencks and Mayer (1990), Ellen and Turner (1997), and Gephart (1997) for reviews of this research.

19 An exception is Evans et al. (1992 ) who find that the effect of school social composition on schooling outcomes
islargely spurious.
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Section 2 estimates the effect of changesin state-level economic inequality on economic
segregation between census tracts from 1970 to 1990. Section 3 estimates the effect of economic
segregation on children’s educational attainment.

I1. Effect of Inequality on Segregation.

Data and Measures. In order to measure economic segregation, one must decide what
geographic unitsto compare. Ideally one would select the geographic units that were
theoretically relevant to the outcome of interest. | estimate the effect of inequality in states on
segregation between census tracts in the state. In the next section of this paper | estimate the
effect of inequality and segregation on children’s years of schooling. Unlike neighborhoods or
MSASs, states are relevant political jurisdictions for educational outcomes. A typical American
state provides about half the funding for its public schools, while local school districts provide
most of the rest. If one were mainly interested in school financing, one might want to assess the
effect of economic segregation between school districts within the same state. But if
interpersonal comparisonsinvolving relative deprivation or role models influence children’s
educational attainment, and if children are more likely to make such comparisons with peoplein
their immediate neighborhoods, it makes more sense to compare elementary school attendance
areas or census tracts (which typically contain about 4,000 people). | estimated the level of
economic segregation both between school districts and between census tracts within states. |
then estimated the effect of both segregation between school districts and segregation between
census tracts on children’s educational attainment. Because there was little substantive
difference in the estimates, | report only the estimates for census tracts. Geographic units other
than those used in this paper also may be relevant ad that is an important issue for future

research.
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My measures of state characteristics come from the 1970 1 percent Public Use Micro
Sample (PUMS) of census data and from the 1980 and 1990 5 percent PUMS. | use the PUMS
data to estimate the dispersion of household income in each state in 1970, 1980 and 1990. | then
estimate the level of economic segregation between census tracts in each state for these same
years. The appendix gives afull explanation of the data and variables that | use and descriptive
statistics for these variables.

To estimate the components of variancein equation 1, | calculate the total variance of
household income for each state from PUMS data and cal culate mean income for each census
tract in the state using the STF4 and STF5 Censusfiles.m | weight each tract mean by the
population of the tract. The variance of the weighted means is the variance of household income
between censustracts. To get the within tract variance | subtract the between tract variance from
the total variance of household income in the state.

Theratio of the between-tract variance to the total variance (0,%/0%) is a measure of
economic segregation (Jargowsky, 1996). In the absence of economic segregation, all areas have

the same mean income and o,”/0>= 0. With complete economic segregation, there is no income

variation within geographic areas and op%/0¢* = 1.

Sociologists have developed many other possible measures of economic segregati on.EI
Most of these were developed to measure racial or ethnic segregation. The most commonly used
measures are the “exposure index,” which gives the average probability that members of one

group live in the same neighborhood as members of another group, and the “index of

dissimilarity,” which gives the percent of residents with a particular characteristic who would

™ Not all the geographic area states fall into census tracts. See the Appendix for a description of how | handle areas
that were untracted in a year.

12 See White (1987) and James (1986) for reviews of measures of segregation.
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have to move for the group to be equally represented in all neighborhoods. Because these
measures were developed to estimate racial segregation, they require classifying people into
discrete categories. Some research has measured economic segregation in the same way
(Massey and Eggers 1990), but because income is continuous, by breaking income into discrete
categories this approach throws away potentially valuable information (Jargowsky, 1996).

Trendsin Economic I nequality and Economic Segregation. Thefirst row in Table 1
shows that mean household income in the United States increased between 1970 and 1980 and
again between 1980 and 1990. The total variance of household income in the United States also
increased over this period. The next set of rows shows that by far most of the income variance in
the United States is within states, and within states most of it iswithin census tracts. Evenin
1990 on average two-thirds of the variance in state household income was within census trar:ts.'ﬁ|
Row 5 shows that economic segregation between census tracts within states declined slightly
between 1970 and 1980, but increased quite a lot between 1980 and 1990.

States vary quite a bit in both the level of economic segregation and in the changein
economic segregation between 1970 and 1990. In 1990 the most economically segregated state
was lllinois, where 52 percent of the income variance was between census tracts. It was
followed by Texas and Virginia, where 42 percent of the variance was between census tracts.
The least economically segregated states tend to be in the South. In both Arkansas and

Mississippi less than 15 percent of the income variance was between tractsin 1990. The

increase in segregation between 1980 and 1990 was not confined to one particular region.

13 Appendix table 2 shows the absol ute variance for states and census tracts in each year.

14 Jargowsky's (1996) finds that economic segregation between census tracts increased between 1970 and 1980 for
blacks, whites, and Hispanicsin MSAs. The trend in economic segregation in states need not be the same asthe
trend in MSAs. In addition, differences between the way Jargowsky and | cal culate economic segregation may
affect the trend in segregation.
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Cdlifornia, Illinois, and Texas all experienced alarge increase in segregation while several
southern and mid-western states had small increases.

Table 1 shows that the CV of household income in the United States hardly changed
between 1970 and 1980, but increased a lot between 1980 and 1990. Thus inequality increased
over this period. Rows 8 and 9 shows that both the CV for income within tracts and the CV for
income between tracts increased between 1970 and 1980. Thus census tracts became dlightly
more economically heterogeneous during the 1970s when segregation declined. Thistrend was
reversed in the 1980s, when the CV for income within census tracts declined. By 1990 tracts
were only dlightly less economically heterogeneous than they had been in 1970, at least by this
measure of inequality, even though economic segregation between tracts increased alot over this
period.

The degree of economic heterogeneity within atypical census tract varies substantially by
state. In 1990 southern states had the most economically heterogeneous census tracts. Thiswas
because, as we have seen, southern states tend to be less economically segregated than other
states. In Arkansas, Louisiana, Mississippi, and West Virginiathe CV for income within a
census tract exceeded .80. In Connecticut, Illinois, Maryland, New Jersey and Virginiathe mean
was less than .60. Other upper Midwest and northeastern states including New Y ork, Michigan,
and Pennsylvania had CVsfor income within census tracts around .63.

Changesin Inequality and Segregation. To test the hypothesis that the level of state
economic inequality (1) in state s affects economic segregation between census tracts within

states one could estimate:

5 Other measures of inequality yield asimilar trend for 1980 to 1990. But some other measures show more growth
in inequality between 1970 and 1990. The Gini coefficient of household income increased from

.361in 1970t0 .368 in 1980 to .381 in 1990. The standard deviation of log income in creased from .789 in 1970 to
.822in 1980 to .856 in 1990.
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Opnd O = 0 + By I+ & 7)
where 0,17/ 0> measures segregation. This model has several drawbacks. First, it confounds
the effect of inequality on the numerator and the denominator of the dependent variable. Second,
because o’ /X< is ameasure of inequality, o> appears on both sides of equation 2. Thisisa

problem if oy is measured with error. To address theseissues, | control 1/X? and predict the

kel

income variance between census tracts. ™ With a 1/X2 controlled, the total variance of incomein

astate (0i) isitself ameasure of inequality. | therefore estimate:
Obs® = Po + POt + By UXP + € (8)

The main problem with this equation is that the level of economic inequality is correlated
with many other state characteristics that could affect segregation. To estimate the effect of a
change in inequality on economic segregation, one would have to control all factors that
influence both inequality and segregation. We do not have measures of al the possible state
factors that might meet this requirement and there may well be more possible candidates than
there are states.

To reduce omitted variable bias | include state dummy variables. This controls all
characteristics of a state that remain unchanged over the period of observation. | also include
year dummies to account for the fact that there was a secular trend in both economic segregation
and inequality. | also control state mean income because mean income is correlated with
inequality and it could affect the level of segregation in a state. With state (ys) and year (y;)
dummy variables and state mean income, | estimate the effect of changesin state economic

inequality on a change in between census tract income variance:

18 Expanding equation 8 yields 0,20 = o + B0/XS + €. In this model B is the combined effect of the variance
of income and mean income in the state. Thus | separate these effects and remove the total variance from the
denominator of theright side to yield equation 8.
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Obs = O+ BiOis + Py 1 + B2 X2 + Yot Vi + £ ©)
This model tells us whether an increase in the total variance of income (net of mean income) is
associated with an increase in the variance of income between census tracts, and if so how large
the effect is. If Byisgreater than 1, theincrease in oy’ is greater than the increase in o,
indicating that the within-tract variance fell and that tracts became more economically
homogeneous. If Bisequals 1, inequality between tracts increased by the same amount as overall
inequality, leaving within tract inequality unchanged.

This model relies on data for states measured in 1970, 1980 and 1990. Vermont and
Wyoming were omitted in 1970 because Census data did not include census tract income for
these states for that year. This leaves a sample of 148 state-year data points. The means for these
148 state-year data points are shown in the last column of Table 2.

The first column in Table 2 shows that a one point increase in the total variance of a
state’ s household income leads to a .871 point increase in between-tract variance, leaving a.129
point increase in the within-tract variance. The racia composition of a state may affect both
economic inequality and economic segregation in astate. Thus| control the percent of state
residents who are African American and the percent who are Hispanic. But changesin states
racial composition cannot have much effect on changes in economic inequality, because percent
African American in 1980 correlates .98 with the percent African American in both 1970 and
1990. Theinter-year correlations for Hispanics are equally high. Thisis demonstrated in the
second column in Table 2 where neither percent African American nor percent Hispanic has a
large or statistically significant effect on the between census tract variance of income. 3; isless

than 1 in both models suggesting that an increase in the total variance of income makes census
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tracts more internally heterogeneous, but because the coefficient is greater than .5, most of the
increase in inequality is between census tracts.

Anincreasein inequality in a state is associated with both an increase in the
heterogeneity of census tracts and an increase in economic segregation between census tracts.
The increase in segregation could occur either because income increases near the top of the
distribution lead families to move to richer tracts or because income increases were especially
common among families already living in such tracts.

[11. Effect of Segregation on Educational Attainment.

Data and Measures. Because many adults no longer live in the state where they were
raised, using economic segregation in a state to predict the educationa attainment of the adultsin
the state could lead to serious errors. | therefore use data from the Panel Study of Income
Dynamics (PSID) to estimate the effect of state economic segregation measured when childen
were fourteen years old on children’s eventual years of schooling. | estimate the effect of
segregation on overall educational attainment and on the educational attainment of high and low-
income children.

As noted above, many models of neighborhood effects fail to distinguish the effect of the
dispersion of income within neighborhoods from the effect of neighborhood mean income, or
from the effect of inequality at higher levels of aggregation. To overcome these problems one
could predict a child’s eventual years of schooling from economic inequality with the
neighborhood, economic inequality between neighborhoods in the state, and family background.

As noted above, the effect of economic inequality within neighborhoodsislikely to be
biased in such amodel because the characteristics that cause parents with the same income to

select neighborhoods with different levels of inequality can also affect children’s educational
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attainment. This creates a correlation between neighborhood inequality and the error term. One
strategy for reducing this correlation is to aggregate across neighborhoods in the same state and
regress a child’'s years of schooling on a state-level measure of neighborhood segregation. Since
the unmeasured characteristics of state residents are subsumed in the state-wide disturbance
term, any correlation between €, and Giwn? is due to intra-state neighborhood selection is
eliminated. Inter-state selection is not eliminated, but this biasisless serious. This| estimate:

Eig = 0 + BuOuwstk’ + Bn UXnsek” + BoObstk” + Px LXsi” + BiFist +Eist (10)
Where the subscript t-k indicates the year the child was fourteen years old. In thismodel, By is
the effect of living in a state with more economically heterogeneous census tracts, controlling
inequality between tracts. Similarly, Bpisthe effect of living in a state with more inequality
between census tracts controlling economic inequality within tracts. If economic segregation
affects educationa attainment, 3, will differ from B,,. If only the overall level of inequality in a
state matters, B, will not differ significantly from B,.

| measure state characteristics when a child was fourteen years old using the 1970, 1980,
and 1990 PUMSS data described in the previous section. | use linear interpolation to estimate

state characteristicsin years between 1970, 1980, and 1990.EI

| measure years of schooling
when respondents were twenty-three years old. | measure family background characteristics
(described below) when children were twelve to fourteen yearsold. My PSID sample, therefore,
includes al respondents who were in the data set both when they were twelve to fourteen years

old and when they were twenty-three years old (N = 3240). A full description of the data and the

variables appears in the Appendix.

¥ When | use weighted PSID data to replicate model 1 in Table 2, the coefficient for the effect of the total income
variance on between census tract variance was .734, which is similar to the .871 using aggregate census data.
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| control dummy variables for the Northeast, South, and Midwest. This controls
characteristics of the region that remain unchanged over the period of observation. An alternative
would be to control state dummy variables as | did when | estimated the effect of inequality on
segregation. This strategy has the advantage of controlling all invariant characteristics of states.
However, it has three important disadvantages. First, it can magnify measurement error in
independent variables, including the measure of segregation, which would downwardly bias the
estimated effects. Second, if the lag structure of the model is not correctly specified, thistoo can
result in downwardly biased estimates of the effect of segregation. Thisisless aproblemin
estimates of the effect of inequality on segregation because inequality increased before
segregation increased making the direction of causality clear. Third, including state dummy
variables greatly reduces the degrees of freedom available to estimate the model, which in turn
increases the standard errors of the estimates. Nonetheless | report below the sensitivity of my
conclusions to controlling state rather than region dummy variables.

| control year dummy variables to account for the secular national trend in educational
attainment. With both region and year dummy variables, variation in inequality derives from a
combination of changes in inequality within states over time and differences in equality among
states in the same region.

| also control a set of exogenous state-level determinants of inequality that are aso likely
to affect children’s yeas of schooling. These include the percent of state residents who are
African American, the percent who are Hispanic, state mean income, the state unemployment
rate and the state returns to schooling. These are all measured in the year a child was fourteen
yearsold. Fluctuationsin the unemployment rate are mainly attributable to short-term

fluctuations in the business cycle and do not contribute much to the level of inequality in the
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state. However, among states with the same mean income, those with high levels of
unemployment are likely to have more inequality because unemployment reduces the income of
some state residents.

Returnsto schooling are likely to affect educational attainment because higher returns
provide a greater incentive to stay in school. My measure of returnsto schooling is the average
effect of an extrayear of schooling on log wagesin a given state and year, estimated for workers
aged 18 to 65. | estimate the effect of state returns to schooling when a child was fourteen years
old on his or her eventual educational attainment. | use returns when a child was age fourteen
rather than returns at a later age for two reasons. First, the decision about how much schooling
to get isintertwined with decisions about what to study: a student who does not expect to attend
college often makes decisions about what to study in high school that make college attendance
very difficult. Second, | assume that the rate of return to school often affects individual
enrollment decisions indirectly, by affecting the way “significant others’ value education. These
indirect influences are likely to mean that current attitudes reflect past as well as current returns.

If parental characteristics that affect children’s schooling also affect their choice of a state
within aregion, omitting controls for these characteristics could bias the estimated effect of
economic segregation. | control the logarithm of family income when a child was twelve to
fourteen years old, parental education, and the child’ s race.

Table 3 shows these results. For reference, the first row shows the effect of the total
variance of income in a state on children’s years of schooling. To make the coefficients
readable, the variance of income/1,000 isitself divided by 1,000. Children who livein

economically unequal states get more years of schooling than children who live in economically
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homogeneous states. Thisis consistent with other evidence showing that inequality has a positive
effect on average educational attainment (Mayer 1999).

Model 2 in Table 3 shows that the effect of the between-tract income variance on years of
schooling is positive but not statistically significant at the .10 level. The effect of the within tract
variance of incomeis also positive but not statistically significant. Given a constant level of
inequality in a state, a shift to more between district variation in income decreases the within
district variation. Consequently, Table 3 suggests that holding constant the state-wide level of
economic inequality, an increase in the average economic heterogeneity of census tracts would
increase years of schooling. But, because the difference between 3, and (3, is not statistically
significant at even the .10 level, we cannot have much confidence in this difference.IEI These
results suggest instead that overall inequality and not residential economic segregation affects
educational attainment. Economic heterogeneity within neighborhoods might improve children’s
educational attainment, but no more than economic heterogeneity between neighborhoods.

Poor Children. Table 3 describes the average effect of economic segregation for all
children, rich and poor. Since the overall effect is small we can conclude either that neighbor’s
income does not matter or that the benefits to rich children from living near other rich children
roughly offset the costs to poor children of living near other poor children. To distinguish
between these possibilities, | estimate separate models for high and low-income children.

“High-income” children are those in the top half of the income distribution. “Low-
income” children are those in the bottom half of the income distribution. Dividing the sample at
the mid-point allows al variables to interact with household income in away that is easy to

interpret and preserves enough high and low-income cases for a meaningful analysis. Other

18 test the statistical significance of the difference between coefficients using aWald test.
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divisions of the sample, such as quartiles, provide qualitatively similar results but with larger
standard errors. A model that interacts household income with al the relevant variablesis
difficult to interpret and also resultsin very large standard errors. Dividing the samplein half is
instructive even though it may not capture al the nuances of the effect of inequality at different
parts of the income distribution.

Table 4 shows that among high-income children 3y is greater than 3,, and the difference
is statistically significant at the .05 level. Thisimplies that economic segregation increases the
educational attainment of high-income children.

Among children in the bottom half of the income distribution, By, is large, negative and
statistically significant. The effect of the within tract variance is smaller and not statistically
significant. The difference between the coefficientsis statistically significant. Thus economic

segregation reduces the educational attainment of low-income children.
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If state economic inequality is unchanged, an increase in between-tract variance will lead
to the same increase in within-tract variance. Thus Table 4 suggests that a one standard
deviation increase in between census tract income variance increases high-income children’s
schooling by [3.891 (.118) — 1.344(.118)] = .300 years. The same increase reduces |ow-income
children’s schooling by [-3.045(.118) — (-1.167) (.118)] =-.221 years. These effects roughly
cancel one another.

| repeated the estimates shown in Tables 3 and 4 substituting state dummy variables for
region dummy variables. For the top half of the income distribution the effect of between
neighborhood income variance is 3.477 in the model with state dummy variables and 3.891 with
region dummy variables. For the bottom half of the income distribution, the effect of between
neighborhood income variance is—3.161 in the model with state dummy variables compared to
-3.045 in the model with region dummy variables. The effect of within neighborhood variance is
not statistically significant in either model for the top half or the bottom half of the income
distribution.

Between 1970 and 1990, economic inequality increased prior to the increase in economic
segregation suggesting that the segregation is the result of inequality and not vice versa.
However, because returns to a college education have increased over the last twenty-five years,

economic segregation may eventually increase economic inequality.

V. Conclusions

Theresultsin this paper support four conclusions. First, the increase in economic
inequality between 1970 and 1990 resulted in increased economic segregation between census
tracts. Second, the increase in economic segregation did not mainly come about because tracts

became more economically homogeneous. Economic inequality within tracts was roughly the
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same in 1990 and in 1970, but inequality between tracts grew. Third, growing economic
segregation increased years of schooling among high-income children. Fourth, growing
segregation reduced the years of schooling among low-income children. The effects on rich and
poor children roughly off-set one another.

If economic segregation improves the well-being of affluent children, therich are likely
to segregate asthey get richer. If advantaged neighbors improve advantaged but not
disadvantaged children’s educational attainment, economic segregation in one generation will
also contribute to economic inequality in the next generation.

Because economic inequality is associated with economic segregation, studies that try to
estimate the effect of one without accounting for the other could be misleading. They will
attribute some of the effect of inequality to segregation. Because the fraction of the poor in
neighborhoods depends in part to the degree of economic segregation, studies of the effect of
neighborhood poverty rates may be biased because none controls economic inequality of the
neighborhood.

| do not try to explain why economic segregation has different affects on the educational
attainment of rich and poor children. The effect of segregation is not mainly due to decreasing
within neighborhood economic heterogeneity. Instead it is mainly due to an increase in the
between neighborhood economic inequality. Thisimplies that the effect of economic
segregation on educational attainment may have lessto do with interpersonal comparisons and
more to do with school financing and other factors that can be influenced by competition
between low-income and high-income neighborhoods. Understanding these effectsis an

important topic for future research. Because economic and racial segregation are collinear, some
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of what | attribute to economic segregation could also be due to racial and ethnic segregation.

That too is an important topic for future research.
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Appendix
Description of the Data and Variables

Appendix
Description of the Dataand Variables
PSID Data

| use data from the 1993 wave of the PSID. The sample includes al respondents who
were ages 23 through 37 in 1993 and who are not missing data on independent variables. |
weighted the observations to account for the PSID sample design.

PSID variables were constructed by pooling across the 26 currently available waves of
the PSID Family File (years 1968 through 1993). | assigned values to each individual based on
that individual’ s age rather than a particular year. For example, | average family income when
children were aged twelve to fourteen. Thusit was averaged over 1985 to 1987 for children born
in 1973 and over 1990 to 1992 for children born in 1978. Following is the description of the
variables created with PSID data. The means and standard deviations of al variablesarein
Table Al

Years of Schooling isthe number of years of schooling that a respondent reported when
he or she was twenty-three years old.

Log Family Income is cash income averaged over the three years when the child was age
twelve through fourteen. All income values are in 1998 dollars using the CPI-U-X1 price
adjustment. | use the natural logarithm of the averaged value.

Parental Education isthe highest year of schooling completed by the mother when the
child was aged fourteen. If thiswas missing, | use the mother’ s education when the child was
age thirteen and so on until age eleven. If all of these values were missing, then | assigned the
father’ s education when the child was age fourteen.

African American: A dummy variable set equal to 1 if the child was African American, O
otherwise.

Census Data

Most of the state level variables used in this analysis come from the 1970, 1980, and
1990 Public Use Microdata Sample (PUMYS) from the U.S. Census. In 1980 and 1990 we used
the full 5 percent samples. In 1970 we use the 1 sample because that is what is available.

Because state-level datais attached to individual cases, the state-level means and
standard deviations in tables are approximately weighted by the state population.

Mean Household Income was computed by summing the components of income for each
person in a household. Using components of person'sincome rather than person's total income
increases the detail available at the upper tail of the distribution by avoiding Census Bureau top-
coding of person'stotal income. To limit the detrimental effect on comparability of changesin
the Census Bureau's top-coding of income components, we created uniform income components
and top-codes that we used in all years. Variables are top-coded by reassigning values above the
lowest 99th percentile of positive values among the years to the median of al values across years
that lie above that lowest 99th percentile. The same was done for negative values using the
highest 1st percentile as the cutoff. All dollars are adjusted t01998 dollars using CPI-U-X1.
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The resulting components are then summed to get household income. The state-level
measures of income, including income inequality, were then calculated from the resulting
household incomes, both at the household level and the person level. Personsin group quarters
were excluded from all calculations.

Percent African American and Percent Hispanic. | estimate these variables using 1970,
1980, and 1990 PUMS data and then use linear interpolation to assign values for the state in the
year when the child was fourteen years old.

Returns to Schooling. My measure of returns to schooling is the average effect of an extra
year of schooling on log wages for individual i in state s and year y,(Ws,) estimated for workers
aged 18 to 65 using the following model:

INWlsy =Bo + BsSs + €is
where Sisthe individual’ s schooling. [3sis the percentage increase in wages due to an additional
year of schooling. | experimented with over 12 different measures of returns to schooling, using
different age groups, different functional forms and separating returns for men and women. |
selected the measure that increased R? the most when added to the estimation model. The
measure | use aso corresponds best to economic theory about the functional form of returnsto
schooling and produces an estimated return to a year of schooling that is consistent with previous
research on the returns to schooling (Winship and Korenman 1999, Mayer and Knutson, Ceci
1991).

Decomposition of Income between Census Tracts. | begin with the variance of total
household income in a state cal culated from the PUM S data described above. Next | compute
the mean household income of each census tract using data from the STF4 file in 1970 and the
STF5 filein 1980 and 1990. In 1980 and 1990 | divide the aggregate household income of the
tract by the number of householdsin the tract. | weight mean tract income by the number of
households in the tract and calcul ate the variance of mean tract income. Thisis the between tract
variance of income. The within-tract variance of income is the total variance of income less the
between tract variance.

Not al the geographic areas of states are grouped into census tracts. The proportion of
the population in census tracts in a state increased over time as states both increased population
and as population becomes more concentrated. In 1970 62 percent of the population lived in a
census tract. In 1980 71 percent lived in tracts and in 1990 77 percent did. The number of census
tracts changed over time both because new tracts were created and because the boundaries of old
tracts changed. The number of tracts increased from 34,026 in 1970, to 41,925 in 1980 to 48,187
in 1990.

| use all the tract data available in a year, rather than using a consistent definition of
tracts. | do this because the growth in census tracts largely reflects growth and concentration of
population. | estimate the mean income for the state population not living in census tracts and
treat that arealike a*“super censustract.” That isfor the purpose of computing the between tract
variance | treat the weighted mean of the untracted area as a census tract. This allows the within
and the between tract variance of income to exactly sum to the total variance of income for the
state. Because | weight by state population, states with higher proportions of their residence
living in census tracts get high weights and those living in less popul ous states get lower weights.
There was no tract level data available for Vermont or Wyoming in 1970 and these states are
omitted from all analyses that involve census tracts.
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Table Al Correlations among Variables

1 2 3 4 5 6 7 8 9
1. Years of Schooling 1.00
2. Mean Household
Income/$1,000 106 1.00
3. Percent African -305 -080 1.000
American
4. Percent Hispanic .369 .055 -135 1.000
5. Child’s Race is Black -982 -.144 330 -.005 1.000
6. Total Variance
7. Returns to Schooling .148 .046 394 334 104 447 1.000
8. Log Household Income

.263 359  -.208 120 -374 -184 -609 1.000

9. Parent’s Education 257 346 -.213 092 -229 -113 .030 425 1.000
Mean 12906 36.728 11.460 4.971 155 402 .062 10.759 11.431
Standard Deviation 2121 4526 7.744 6.170 .362 .018 .011 .657 2.661

Source: See date description in the Appendix.

Notes: These means and standard deviations are based on the 3,504 cases in the sample for
models predicting high school graduation. The sample for college outcomesis 3,240 cases so

the means differ dlightly.
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Appendix Table 2, Decomposition of Income Variance

Variable 1970 1980 1990
(1) Mean Household Income for the US in 1998 CPI-U-X1

dollars 39,715 43,569 45,482
(2) Variance of Household Income for the US/10,000 103,188 128,773 174,482
(3) Between State Variance of Household Income for the 3,333 3,219 6,211
United States

(4) Within State Variance of Household Income for the 99,855 125553 168,270
United States

(5) Within State but between Census Tract Variance of 25,758 27,408 59,585
Income

(6) Within Census Tract Variance of Household Income/1,000 74,097 98,000 108,685




Table 1, Household Income Characteristics by Y ear

Variable 1970 1980 1990
(1) Mean Household Income for the USin 1998 CPI-U-X1

dollars 39,715 43569 45,482
(2) Variance of Household Income for the US/10,000 103,188 128,773 174,482
(3) Percent of US Variance of Household Income between

States 3.2 2.5 3.6
(4) Percent of US Variance of Household Income within

States 96.8 97.5 96.4
(5) Percent of State Variance between Census Tracts 24.8 21.0 33.6
(6) Percent of State Variance within Census Tracts 75.2 79.0 66.4
(7) Coefficient of Variation for Household Income .783 .785 .825
(8) Coefficient of Variation for Within Census Tract Income 678 .696 .668
(9) Coefficient of Variation for between Census Tract Income .384 .355 470

Source: 1970, 1980, and 1990 Census data weighted by state population. Means are means of

state characteristics. See the Appendix for details on the computation of these variables



35

Table 2, Effect of the Change in the Total Variance of Income on
the Change in between Census Tract Variance of Income in States, 1970 to 1990

Variable Model1 Modd 2 Mean

(Standard

Deviation)

Total Variance of .869 .867 1,233.769

Income/1,000 (10.599) (7.793) (367.222)

State Mean Income -22.991 -24.396 43.749

(-5.298) (-3.131) (6.556)

Percent Hispanic -3.356 6.793

(-.939) (7.789)

Percent African 1.796 11.438

American (.317) (7.489)
R? 939 938

Source: 1970, 1980 and 1990 Census data for states weighted by population size as described in
the Appendix. Number of casesis 148.

Notes. Both models control year and state dummy variables, and 1/X? where X is state mean
income. T-statistics are in parentheses.
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Table 4 OLS Regression Coefficients for the Effect of within Census Tract Variance of Income
and between Census Tract Variance of Income on Y ears of Schooling

Model and Variables Modd 1 Mode 2 Mean
(SD)
Tota Variance of 1.789 1.093
(Income/1,000)/1,000 (2.256) (.205)
Between Tract 1.360 .256
Variance/1,000 (1.421) (.118)
Within Tract .833 .837
Variance/1,000 (.878) (.113)
State Mean Income/1,000 -.060 -.046 36.334
(-1.892) (-.921) (4.279)
Percent African American -.020 .008 11.422
(-1.985) (.878) (7.696)
Percent Hispanic -.020 -.010 4731
(-1.233) (-.737) (5.713)
Returns to Schooling 24.846 9.426 .060
(2.338) (.884) (.009)
Unemployment Rate -.045 -.022 8.788
(-2.230) (-1.175) (2.341)
Log Household Income in .788 10.809
1998 dollars (10.728) (.630)
Parents' Y ears of .202 11.452
Schooling (10.433) (2.806)
Child is African American .016 .150
(.138) (.357)

R? .038 193

Source: PSID sample described in Appendix.
Note: Models control region and year dummy variables, and 1/X* where X? is state mean
income. T-statistics arein parentheses.
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Table 4 Effect of within Census Tract Variance of Income and between Census Tract Variance
of Income on Educational Outcomes by Parental Income

Sample and Variables Greater than Lessthan
Median Median

Between Tract 3.891 -3.045
Variance/1,000 (3.049) (-2.163)
Within Tract 1.344 -1.167
Variance/1,000 (1.095) (-.730)
State Mean Income -.182 .160
(-2.491) (2.095)

Percent African American -.006 .009
(-.422) (.651)

Percent Hispanic -.026 .001
(-1.506) (.047)

Returns to Schooling 3.198 18.941
(.218) (1.241)

Unemployment Rate -.002 -.055
(-.065) (-1.998)

Log Household Income in 1.053 .084
1998 dollars (6.458) (.583)
Parents' Y ears of 221 179
Schooling (9.063) (6.862)
Child is African American -.489 230
(-2.684) (1.675)

R? 154 105

Source: PSID sample described in Appendix.
Note: Models control region and year dummy variables, and 1/X* where X? is state mean
income. T-statistics are in parentheses.



