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Introduction

Trends and causes of residential patterns continue to be a major social issue in
the United States. The characteristics of neighborhoods in which individuals grow
up may be important determinants of their lifetime success or failure (Brooks-Gunn
et al. 1997; Crane 1991; Garner and Raudenbush 1991). Many commentators (e.g.,
Herrnstein and Murray 1994; Reich 1991) point to increased segregation in the form
of gated communities and isolated poor neighborhoods as a source of growing income
inequality. Place of residence remains a barrier to upward social mobility and, for
some groups, may be even more of a barrier today than in the past (Borjas 1999;
Durlauf 1996).

The goal of this research is to better understand the interdependence of racial
and economic factors in the formation and maintenance of segregated neighborhoods.
There is a large literature that uses decennial Census data to describe patterns of
race and income segregation over time and across cities. However, the interaction
between residential sorting by race and residential sorting by income, and how this
relationship is conditioned by economic inequalities among race groups, is not un-
derstood. It has been well documented that race segregation remains high, but has
been declining over the past thirty years (Farley and Frey 1994; Massey and Denton
1993; Glaeser and Vigdor 2001). As racial segregation declined, economic inequal-
ity and the geographic concentration of poverty increased (Wilson 1987; Abramson
and Vandergroot 1995; Jargowsky 1996a; Jargowsky 1996b; Jargowsky 1994; Levy



1995; Danziger and Gottschalk 1995; Karoly 1993). Some past research suggests that
income inequalities among race groups and segregation by income may explain ob-
served patterns of race segregation (Yinger 1995; Harris 1999; Clark 1991, 1986, 1988;
Galster 1988). But the overwhelming consensus in the literature is that economic
factors cannot explain racial segregation (e.g., Taueber and Taeuber 1969; Denton
and Massey 1988; Massey and Denton 1987; Massey and Eggers 1993; Massey and
Fischer 1999). However, these studies all rely on cross-sectional data to make their
claims. Cross-sectional data reveal the extent of socioeconomic segregation but not
the underlying dynamics of neighborhood formation and change.

A more recent and promising line of research has been to use panel survey data
on geographic mobility to measure movement among neighborhoods of varying eco-
nomic and racial composition (e.g., Gramlich et al. 1992; Massey and Eggers 1993;
Quillian 1999). While providing valuable information on patterns of neighborhood
mobility, this work has not yet yielded plausible models of neighborhood dynamics.
The neighborhood changes implied by the turnover rates estimated in these studies
are unrealistic because they assume fixed mobility rates across neighborhood types.
This assumption is unsatisfactory because it ignores a crucial feature of residential
mobility, namely that changes in the characteristics of neighborhoods bring about
changes in rates of movement in and out of these neighborhoods. Thus, these studies
have yet to yield a model that captures the dynamic relationship between residential
mobility and neighborhood change.

Schelling (1978, 1972, 1971) laid the conceptual groundwork for understanding
the dynamics of neighborhood evolution. Using rudimentary computer models ap-
plied to artificial agents, he showed how the preferences of autonomous individuals
about where to live give rise to (often unanticipated) aggregate patterns of residen-
tial segregation. Although Schelling’s model is well known to students of residential
mobility and segregation, it is seldom used to analyze neighborhood change in real
populations. While simple models are crucial for developing a theoretical understand-
ing of the mechanisms that produce segregation, Schelling’s model is so abstract that
it is difficult to gauge the extent to which the relationships he observed hold in the

real world.



This project combines the theoretical appeal of agent (microsimulation) modeling
with empirically based choice models and a realistic neighborhood context. I develop
a dynamic, agent-based model of neighborhood sorting by race and income and use
this model to understand how overall trends in inequality and households’ mobility
behavior interact to produce and maintain segregated neighborhoods. I simulate mo-
bility behavior in Los Angeles County from 1990-2000, and examine how segregation
outcomes vary under different assumptions about economic inequality within and

among race groups.!

Analysis

This study consists of two parts. First, I estimate models of residential choice
using data from the Los Angeles Family and Neighborhood Survey (LA FANS). These
models describe the mobility behavior of Los Angeles County residents. Second, I
implement an agent-based model of residential mobility and neighborhood change. 1
assign the agents mobility behaviors estimated from the LA FANS data in the first
portion of the analysis, and simulate what segregation outcomes unfold.

Neighborhood Choice. I estimate discrete choice models (McFadden 1973, 1978)
of housing unit choice using the LA FANS.23 These models describe the probability

that a household moves into a given housing unit, conditional on characteristics

!Segregation is characterized by race (using the Index of Dissimilarity), income (using Jar-
gowsky’s [1996a] Neighborhood Sorting Index), and the prevalence of high poverty neighborhoods
(defined as neighborhoods with poverty rates greater than 40%).

2The data used in the analysis come from the Household Survey portion of the 2000-2001 Wave
1 LA FANS. The LA FANS is a multi-stage probability sample of 65 census tracts in Los Angeles
County. Residential mobility is recorded in a two-year history that is obtained from a randomly
selected adult (RSA). The survey makes it possible to study the mobility of families, households,
and/or individuals. There are approximately 3,750 completed interviews with RSAs in the survey.
The response rate for sampled and eligible RSAs is 85 percent.

3Los Angeles is an important locale in which to study residential mobility, as it is the largest
newer multiethnic city and has been the focus of studies of residential segregation patterns and
racial attitudes (e.g., Clark 1992 and 1996; Bobo and Zubrinsky 1996) but has not been studied
with high quality longitudinal data. The LA FANS provides rich, micro-level data for studying
residential mobility and neighborhood selection. Because these mobility data are from a community
study (rather than a national sample), it is possible to study the impact of mobility on specific
neighborhoods, and to specify the residential opportunity structure available to the LA FANS
respondents.



of both the household and the housing unit, as well as the characteristics of the
other housing units contained in the choice set. I examine the effects of housing
prices and neighborhood race and economic composition, and their interactions with
individuals” own ethnic and economic characteristics, on residential choice. The
choice models show the extent to which economic differences among race groups
explain the apparent effects of race composition on residential choice (Harris 1999;
Estrada and Mare 2003). They also reveal whether households below a given income
threshold are barred from entering certain neighborhoods because they cannot afford
the prices (or qualify for mortgages) in that area.

Neighborhood Change. In the second section of the paper, I present results from

an agent-based model of residential mobility and neighborhood change in Los Ange-
les. This model corresponds closely to real world space and time. It uses map (Geo-
graphic Information Systems, or GIS) data at the Census block level for Los Angeles
County to create a simulated city in which the “agents” (households) move about.
Agents are characterized by their race/ethnicity (white, black, Asian, or Hispanic)
and income. The model is designed such that, at the beginning of the simulation,
the distribution of agents by race and income and the distribution housing units by
price across tracts in the model matches the distribution of households and housing
units across LA County Census tracts at a given point in time. The model can also
be initialized using assumed population characteristics. The agents move according
to the behavioral models estimated from the LA FANS data. As agents move, the
opportunity structure each agent confronts changes over subsequent moves. Thus,
the race-ethnic and economic composition of neighborhoods available to agents as
they make their mobility decisions is altered by all the previous moves of the other
agents. Housing prices are endogenous to the neighborhood formation process, and
I use a market mechanism to update prices. This model produces output, which can
be summarized by standard measures of race and income segregation (Jargowsky
1996; Massey and Denton 1988; White 1987).

I simulate mobility in Los Angeles over a ten year period (1990-2000), initializing
the model with 1990 decennial Census data and using the choice models estimated

from the LA FANS data in the first portion of the analysis. I then compare the race



and income segregation produced from these simulations with segregation statistics
computed from the 2000 Census. The model also allows me to perform a number
of thought experiments that reveal the additive or interactive nature of race and
income segregation. For example, I implement models assuming that individuals se-
lect neighborhoods based on only their income or race composition, and compare the
segregation produced by these models to the outcomes that occur when individuals
select neighborhoods based on both race and income composition. These simulations
address the question of whether neighborhood sorting by race exacerbates segrega-
tion by income, or whether it has an attenuating effect (as suggested by Wilson 1987).
Finally, I examine what segregation outcomes occur under alternative assumptions
about income inequality within and among race groups (e.g., segregation outcomes
under the assumption that households sort by both race and income, but minorities’
incomes are at parity with whites). These simulations explore how the residential
sorting process is conditioned by income inequality both among and within race

groups.
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