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Abstract

In this monograph, I place indices used to measure the uneven distribution dimen-
sion of residential segregation in a new framework; I cast them as simple differ-
ences of group means on individual-level residential outcomes scored from area
racial composition. The “difference-of-group-means” framework places all popular
indices in a common measurement framework in which index scores are additively
determined by individual residential attainments. This yields new and appealing
options regarding substantive interpretations of the scores of segregation indices. It
also brings important methodological benefits by creating the new possibility of
joining the investigation of aggregate segregation and the investigation of
individual-level residential attainments together in a single analysis. Specifically,
segregation index scores now can be equated with the effect of group membership
(e.g., race) on individual residential attainments, and thus variation in segregation
over time and across cities can be equated to the ways that the effect of group mem-
bership varies over time and with city characteristics in multilevel models of
individual residential attainments. Framing segregation indices in the difference-of-
group-means framework has several other desirable consequences for segregation
analysis. It creates opportunities to investigate segregation in new ways by permit-
ting researchers to assess the impact of group membership on residential outcomes
in the context of multivariate attainment models that if desired can include controls
for other individual characteristics (e.g., language, education, income). Relatedly, it
suggests a new basis on which to evaluate and compare segregation indices —
whether the individual-level residential outcomes they register and reflect are rele-
vant for theories of residential dynamics and/or are relevant for concerns about
racial differences in socioeconomic attainments and life chances. Finally, the
difference-of-group-means framework paves the way for developing refined ver-
sions of indices that are free of potentially problematic upward bias intrinsic to
standard formulations of these indices. Significantly, adopting the new framework
outlined here does not require breaking with previous conceptions of segregation;
results of empirical analyses of segregation using traditional computing formulas
can be exactly replicated within this framework even as several new options for
measurement and analysis become available.



Preface

In this monograph, I review findings and observations I have accumulated while
grappling with issues in segregation measurement over the past decade. My explo-
rations in this area were motivated by three concerns. The first was that, while it is
obvious to all concerned that residential segregation can potentially have important
consequences for group differences in residential outcomes, the literature on segre-
gation measurement does not provide formulations of segregation indices that make
it clear exactly what implications index scores have for group differences in residen-
tial outcomes. In this regard, the measurement and analysis of segregation is on a
different conceptual footing from standard approaches to measuring and analyzing
intergroup disparity and inequality on other socioeconomic and stratification out-
comes such as education, occupation, and income. Researchers investigating dis-
parities in these other areas routinely assess inequality and disparities based on
comparisons of group means on individual-level outcomes. Consequently, the con-
nections between scores of measures of aggregate inequality have clear and direct
implications for group differences in the attainments of individuals. In contrast, the
literature on segregation measurement has not established how segregation index
scores are connected to group differences on residential outcomes for individuals.
This is surprising and unfortunate because the substantive relevance of segregation
indices ultimately rests on the presumption that their scores carry important impli-
cations for group differences on individual residential outcomes and yet these impli-
cations have remained obscure. I address this concern here by introducing new
formulations of popular segregation indices that place them in an overarching
“difference-of-group-means” framework that clarifies exactly how segregation
index scores are connected to group differences in individual-level residential
outcomes.

The second concern motivating me was that the literature on segregation mea-
surement and analysis did not provide a straightforward means for directly linking
quantitative findings from studies of micro-level processes of residential attainment
to findings for segregation index scores at the aggregate level (e.g., city-level segre-
gation scores). As a result, the research literature has been divided into two impor-
tant but largely disconnected traditions. One is a tradition of macro-level studies
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that use aggregate-level index scores for cities to investigate how segregation varies
across cities and over time; the other is a tradition of micro-level studies that exam-
ine how various individual-level residential attainments are related to social and
economic characteristics of individuals and households such as income, education,
nativity, English language ability, family type, and other related individual-level
variables. The current state of the literature leaves researchers in both traditions in
the frustrating situation of being unable to directly connect segregation index scores
at the aggregate-level to the individual-level outcomes that are examined and mod-
eled in micro-level residential attainment analyses. I address this concern here by
drawing on the difference-of-group-means measurement framework to develop
methods for linking index scores to individual-level residential attainment pro-
cesses. In this new approach, segregation index scores now can be interpreted as the
effect of group membership (e.g., race) on segregation-determining residential out-
comes in an individual-level attainment model. The level of segregation in a city
thus can now be assessed by estimating the effect of group membership on
individual-level residential attainment in bivariate attainment model. More impor-
tantly, the model can be extended to a multivariate specification to properly take
account of the role that nonracial characteristics (e.g., income) may play in shaping
the level of segregation in a city. And the model can be further extended to multi-
level specifications to take account of how city-level factors impact segregation net
of the role of nonracial individual characteristics. Significantly, past findings of
aggregate-level analyses can be exactly replicated and subsumed under this approach
while giving researchers many new options for analysis.

The third concern motivating me was that, under the current state of segregation
measurement, many interesting and important research questions cannot be
addressed because segregation index scores exhibit problematic behavior under a
wide range of commonly occurring conditions. In particular, all indices of uneven
distribution are subject to inherent positive bias that can render their scores untrust-
worthy and potentially misleading in a variety of situations — for example, when
segregation is measured at small spatial scales (e.g., at the block level) or when the
groups involved in the segregation comparison are small and/or are imbalanced in
size. This presents severe obstacles to many interesting and important lines of
inquiry in segregation research. For example, it precludes quantitative study of seg-
regation for newly arriving immigrant and migrant groups because, by definition,
the groups initially are small in both absolute size and relative size in comparison to
established population groups. Similarly, it precludes study of segregation among
narrowly defined subgroups with a population (e.g., foreign- and native-born
Latinos, high-income Whites and Blacks, etc.) because one or both subgroups often
are small in absolute and/or relative size. Additionally, it potentially frustrates inves-
tigation of segregation dynamics using agent simulation models because studies in
this tradition routinely examine segregation at small spatial scales.

The impact of these concerns on segregation research is substantial, pervasive,
and hard to overstate. It has led researchers to routinely adopt two “defensive” prac-
tices. One practice is to use various ad hoc guidelines to “screen” cases to avoid
measuring segregation in situations where index scores cannot be trusted. The other
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practice is to differentially weight cases to minimize the undesirable impact of bias
on index scores even after cases have been “screened” to eliminate those where
index scores are most problematic. The first practice prevents researchers from
undertaking many studies that otherwise would be conducted and thus sharply
restricts the scope of segregation studies. In addition, it draws on ad hoc guidelines
that at best are crude and at worst have uncertain effectiveness. The second practice
of differentially weighting cases is predicated on the implicit recognition that the
first practice of screening cases cannot adequately deal with the problem of bias.
Unfortunately, differential weighting of cases is itself inadequate. First and fore-
most, it leaves index scores untrustworthy on a case-by-case basis and so one cannot
discuss and compare cases — otherwise weighting would be unnecessary. Second,
while the strategy permits researchers to avoid “draconian” screening of cases and
thus larger nominal sample sizes, differential weighting in the end amounts to
assessing segregation patterns and trends based on the small subset of cases that get
large weights.

I address this unsatisfying state of affairs by developing and introducing refined
versions of popular segregation indices that provide trustworthy measurements of
segregation over a much broader range of situations than standard measures. I dem-
onstrate that the resulting unbiased measures have attractive properties and provide
researchers the previously unavailable option of dealing with index bias directly at
the point of measurement on a case-by-case basis.

As I worked to address the three concerns just mentioned, I increasingly took
interest in a fourth concern — the question of whether different segregation indices
yielded similar or different results and, if different, under what conditions and why.
Conventional wisdom in the segregation measurement literature has been that the
most widely used measures of uneven distribution tend to give similar results. But I
found discrepancies between indices were common when I measured segregation
over broader samples of cases and group comparisons. At first I thought the large
discrepancies between scores of different indices might be a by-product of the prob-
lem of index bias. After all, using broader samples tends to include cases that are
more susceptible to being adversely affected by the problem of bias, and previous
methodological studies had reported that indices vary in susceptibility to scores
being inflated by index bias. But on investigating the issue further, I found that the
role of bias was only a minor part of the story as discrepancies between scores for
different indices persisted even when using refined versions of the indices that were
free of the influence of bias.

The difference-of-group-means framework provided a useful perspective for
exploring this issue and led me to recognize that the discrepant scores I observed
reflected an aspect of uneven distribution that is not generally widely appreciated,
namely, index sensitivity, or lack thereof, to whether displacement from even distri-
bution is concentrated or dispersed. My goal in exploring this issue was different in
nature from my goals in addressing the first three concerns I noted. In this case, I
was not seeking to make progress toward solving technical problems in measuring
and analyzing segregation. Instead, my goal was to clarify the nature of the differ-
ences between indices to better account for why different indices sometimes yield
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different results. In the end, I concluded the issue could be framed succinctly in
terms of index sensitivity to whether group displacement from even distribution is
concentrated and dispersed. At any given nontrivial level of group displacement
from even distribution, groups can be concentrated in a way that produces homoge-
neous areas for both groups, or groups can be dispersed in a way that minimizes
homogeneous areas. Indices vary in their sensitivity to this aspect of uneven distri-
bution. For example, the widely used index of dissimilarity (D) takes the same value
regardless of whether displacement is concentrated or dispersed, while the separa-
tion index (S) takes higher values when displacement is concentrated and takes low
values when displacement is widely dispersed.

I am hardly the first to recognize the technical basis for this potential difference
between indices. But I believe my discussion and review of these issues makes use-
ful new contributions to the literature on segregation measurement. First off, the
analyses I report here document that important discrepancies between different
index scores are much more common than previous methodological studies have
suggested. Second, the difference-of-means framework for measuring segregation I
introduce here provides a new basis for understanding exactly how different indices
can yield discrepant index scores. Finally, I offer analytic exercises and empirical
case studies to further clarify the basis of differences between indices and dispel
certain misconceptions regarding of these issues.

My hope is that this monograph will contribute to a better understanding of the
issues examined here and also will provide useful practical strategies for measuring
and analyzing segregation. Looking back on the decade of work reflected here, I can
see with hindsight that the core issues are closely interconnected. Establishing how
segregation index scores related to group differences in residential outcomes was a
necessary step for developing methods for conducting micro-level analysis of
individual-level residential attainments that could directly account for overall segre-
gation in a city at the aggregate level. Discovering that the residential attainments in
question were rooted in a simple construct — the pairwise group proportions in the
area of residence — then paved the way for a further discovery, namely, that trouble-
some problem of index bias could be eliminated by making surprisingly simple
refinements in the calculation of pairwise group proportions. Thinking more care-
fully about the individual-level residential outcomes that are registered by different
indices led to a better understanding of the differences between concentrated and
dispersed displacement from even distribution.

The interconnections among the issues are clearer in hindsight. If I had recog-
nized them from the start, I would have avoided muddling around for so long. I offer
my findings and observations on these and related matters here in hopes that others
will find them useful. I apologize in advance for the many limitations of this study
but also suggest that it occasionally offers original insights and new options for
segregation measurement and analysis that I hope can help other researchers move
the study of segregation forward.

Many organizations and many people have provided support and encouragement
that helped make my work possible. Over the past decade, I was fortunate to receive
funding support for projects that helped me develop findings and observations
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included in this monograph. They included National Institutes of Health research
grants R43HD038199 and R44HDO038199 “Simulating Residential Segregation
Dynamics: Phases I & II”’; a proposal development grant from the Mexican American
and Latino Research Center at Texas A&M University, College Station; and National
Science Foundation research grant SES 1024390 “New Methods for Segregation
Research.” Of course the funding agencies are not responsible for and do not neces-
sarily endorse the findings and conclusions I offer. Finally, I also acknowledge a
faculty development leave from Texas A&M University that was crucial for com-
pleting the first full draft of the monograph. I also thank the College of Liberal Arts
and the Open Access to Knowledge (OAK) program at Texas A&M University
which have provided generous funding to help publish this monograph as an open
access work.

I'have always received encouragement and support from my colleagues and good
friends in the Sociology Department at Texas A&M University. In particular, I must
mention Jane Sell, Dudley Poston, and Rogelio Saenz to offer special thanks for
their support over this period of extended effort. I thank Wenquan “Charles” Zhang
for engaging me in many stimulating and productive discussions on the issues
addressed in this study and for collaborating with me as co-investigator on the
aforementioned NSF project and associated empirical analyses that draw on the new
measures and methods introduced in this work. Warner Henson III, currently a doc-
toral student in the Sociology Department at Stanford University, deserves special
acknowledgment for helping me establish the difference-of-means formulation of
the Theil index while an undergraduate major in sociology here at Texas A&M
University. I also must thank Amber Fox Crowell, at the time a doctoral student in
sociology at Texas A&M University and now an assistant professor at California
State University-Fresno, who served as research assistant on research projects in
which the measures and methods introduced here were developed and refined. Her
insights, questions, and suggestions have been extremely helpful. She has a deep
grasp of the potential value the measures and methods can bring to empirical analy-
ses and has applied them with great success in her dissertation project and her proj-
ects as a postdoctoral researcher. I also offer a note of appreciation to the many
students who have attended informal workshops on segregation measurement and
analysis on a regular basis over the past several years including, in rough chrono-
logical order, Warren Waren, Lindsay Howden, Amber Fox Crowell, Gabriel Amaro,
Bianca Manago, Jennifer Davis, Jessica Barron, Nicole Jones, Bo Hee Yoon,
Brittany Rico, Melissa Sanchez, Chiying Huang, Xuanren Wang, Katelyn Polk,
Bridget Clark, Danielle Deng, Nathanael Rosenheim, Cassidy Castiglione, and
Xinyuan Zou. Their questions, puzzlements, and suggestions helped me develop
better ways of explaining and thinking about some of the material presented here.
As ever throughout my career, I benefit from the voice of my dissertation supervi-
sor, mentor, and friend, Omer Galle, which always present in the back of my mind
encouraging me and challenging me.

I also must acknowledge the amazing support Ms. Evelien Bakker and Ms.
Bernadette Deelen-Mans with Springer have given during the process of bringing
this monograph to completion. Apparently, it is impossible to exhaust their patience



Xii Preface

and goodwill. They have been encouraging, helpful, and pleasant at every step in the
process. For that I am truly grateful.

I close by thanking my wife, Betsy, and our children Kate, Tyler, and Lane for
their support and patience. They have brought, and continue to bring, great joy to
my life. They have kept me grounded through the ups and downs of the too-long
gestation period for this monograph. I love them more than they know and appreci-
ate that they put up with me and indulge my passion for the study of social inequal-
ity and segregation.
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