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Abstract

Using k-means cluster analysis and discriminant analysis, this study
systematically examines the trajectories of neighborhood change at
the census tract level between 1990 and 2010 for all metropolitan and
micropolitan areas of the United States. Seven types of neighborhoods are
identified using a visualization technique of clustergram and other statistical
tests. A sequence of neighborhood change has been identified. This research
reveals the primarily stable nature of neighborhoods and the polarization of
inequality in neighborhoods. Understanding changes that are not within the
category of either downgrading or upgrading is very important for policy
makers and practitioners in providing appropriate local services, support, or
opportunities for the residents.

Keywords
neighborhood typology, neighborhood change, trajectories and sequences

Introduction

Across the entire body of the “New Metropolis” identified by Knox (2008), a
great deal of socioeconomic diversity has emerged. The increased diversity
of metropolitan America may suggest a corresponding increase in the diver-
sity of neighborhood change. Thus, neighborhoods may go beyond the sim-
ple changes in income or racial composition, and may change in a more
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complex way that is difficult to anticipate (Coulton, Theodos, and Turner
2009). Yet we know relatively little about these new patterns of neighbor-
hood change in metropolitan America.

Neighborhood change has been a major concern of urban planners and
policy makers for several decades. In the recent literature, neighborhood
transition generally refers to one of several specific changes in household/
family income, poverty rate, or racial/ethnic composition, and, to a lesser
degree, shifts in owner-occupied housing price, occupation, or unemploy-
ment rate (Denton and Massey 1991; Galster et al. 2003; Hanlon, Vicino, and
Short 2006; Kitchen and Williams 2009; Morrow-Jones and Wenning 2005;
Schwab 1987). In reality, however, a neighborhood is a geographic unit with
a bundle of spatially-based attributes (Galster 2001). Using the change of a
single indicator as a proxy for neighborhood transition may neglect other
important factors that crucially shape the trajectories of neighborhood change.

Many studies have investigated the increased diversity of neighborhoods
across a multidimensional array of indicators (Hanlon, Vicino, and Short
2006; Mikelbank 2004; Orfield 2002), but these studies have merely con-
structed neighborhood typologies without exploring the changes that accom-
pany those typologies. Several empirical studies have examined neighborhood
change between two consecutive (census) years (Kitchen and Williams 2009;
Mikelbank 2006; Vicino 2008). In these studies, neighborhoods either
remained stable, or experienced upward or downward movements during the
study period. The trajectories and sequences of neighborhood change over a
relatively long time cannot be identified in those studies.

Although current studies do suggest a gradually increased interest in the
multidimensional and longitudinal neighborhood transition (Mikelbank
2011; Morenoff and Tienda 1997; Séguin, Apparicio, and Riva 2012), exist-
ing research has focused largely on a single metropolitan area. Generalizing
the results of these studies to places in other geographic locations is difficult.
Currently, to my knowledge, few studies have investigated multidimensional
neighborhood change over more than two consecutive (census) years at the
national level.

By analyzing decennial tract-level data over three consecutive census
years (1990, 2000, and 2010) for all metropolitan and micropolitan areas in
the United States, this study documents the evolving social ecological struc-
tures of American metropolitan areas and systematically evaluates the trajec-
tories and sequences of those changes. This study will address the following
research questions:

Research Question 1: What are the typologies of neighborhoods with
multidimensional attributes?
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Research Question 2: Other than succession and gentrification, what
other patterns of neighborhood change can be observed?

Research Question 3: Will a diversity of neighborhood changes be
observed in metropolitan America?

Research Question 4: Does change vary across regions?

Research Question 5: What implications do the trajectories and sequences
of neighborhood change have for neighborhood theories and practices?

By answering these questions, this work will provide chronologically and
geographically systematic insight into American metropolitan regions, and a
chance to test the realities of neighborhood change over the past two decades.

Background

Much discussion on neighborhood change has focused on income/racial
change, gentrification, and/or changes in residential diversity. The classic
models—invasion-succession model (Burgess 1925), filtering model (Hoyt
1939), and neighborhood life-cycle model (Downs 1981; Hoover and Vernon
1959)—have emphasized downward movement as the dominant component
of neighborhood change. These models have been identified as the most
important theories of neighborhood change (Galster, Cutsinger, and Lim
2007; Schwirian 1983). Neighborhoods change as higher-income residents
are replaced by lower-income residents. Residents begin to move when a
neighborhood is perceived to have deteriorated to a certain degree, and the
housing chain finally ends in concentrated abandonment and permanent
vacancies (Bier 2001; Megbolugbe, Hoek-Smit, and Linneman 1996). For
example, based on the neighborhood life-cycle model formulated by Hoover
and Vernon (1959), urban areas experience a linear, evolutionary process
involving five stages: development, transition, downgrading, thinning out,
and renewal. Neighborhood life-cycle change is associated with a range of
changes in demographic, socioeconomic, and physical conditions of neigh-
borhoods. Attempts have been made to reformulate these stages in Hoover
and Vernon’s model. Birch (1971) included seven stages in the theory of
urban growth: rural, first wave of development, fully developed, high-quality
residential, packing, thinning, and recapture. Downs (1981) identified five
stages of neighborhood life cycle: stable and viable, minor decline, clear
decline, heavily deteriorated, and unhealthy and nonviable. The later stages
of the life cycle are dominated by lower-status individuals and racial minori-
ties. In these classic models, neighborhood change follows the predictable
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downward succession, and the socioeconomic status of these neighborhoods
declines gradually before renewal (Fong and Shibuya 2003). Decades ago,
the realities of neighborhood transition could be captured using these rela-
tively simple models, in which neighborhood transition generally refers to
specific changes in income or racial/ethnic composition. However, these
models may overlook the current and emerging issues surrounding the
increased complexity of neighborhood change in metropolitan America.

The orthodox view of the inevitability of neighborhood succession in
terms of income or race has been challenged by some more recent studies of
neighborhood change. Gentrification, specifically, suggests an upgrading
process in which higher-income residents displace lower-income households
in a neighborhood. This process has the potential to revitalize distressed cit-
ies, though the threat of displacement as a result of gentrification has become
a major concern (Freeman 2005; Lees, Slater, and Wyly 2008; Ley and
Dobson 2008). Although gentrification does not occur evenly over time and
space, certain types of neighborhoods in many cities undergoing revitaliza-
tion have experienced substantial gentrification over the past several decades
(Coulton, Theodos, and Turner 2009; Hudson 1980; Newman and Ashton
2004). In addition to the gentrification observed in central cities, suburbs,
especially older, inner-ring suburbs, have also experienced the class-based
processes of neighborhood upgrading (Charles 2011).

Most of these studies on neighborhood change have examined changes
between two points in time (Kitchen and Williams 2009; Mikelbank 2006;
Vicino 2008), either with respect to income/racial change or gentrification.
The trajectories and sequences of neighborhood change cannot be identified
in these studies. Only a few studies have examined multidimensional attri-
butes to explore longitudinal changes in neighborhoods. For example,
employing a cluster analysis on 825 census tracts from 1970 to 1990 in
Chicago, Morenoff and Tienda (1997) developed a multidimensional typol-
ogy of neighborhoods with a set of 10 variables. The typology consists of
four ecological categories: stable middle-class, gentrifying yuppie, transi-
tional working class, and ghetto underclass. Based on the four typologies,
this study examined the path of neighborhood change and documented the
increasing spatial polarization and emergence of Hispanic neighborhoods in
Chicago. Performing a cluster analysis using tract-level demographic, socio-
economic, and housing data across four decades, Mikelbank (2011) created a
combined taxonomy of neighborhood conditions in metropolitan Cleveland.
He revealed five types of neighborhoods: struggling, struggling African-
American, stability, new starts, and suburbia. Mikelbank also investigated
the ways in which these neighborhoods changed through time and across
space. He detected that suburban neighborhoods were decreasing and migrat-
ing further away from the urban core. Although these studies do suggest a
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gradually increased interest in the multidimensional neighborhood transition,
existing research has focused largely on a single metropolitan area.

Furthermore, many studies have investigated the increased diversity of
neighborhoods across a multidimensional array of indicators, but these stud-
ies have merely constructed neighborhood typologies without exploring the
changes that accompany those typologies. By constructing neighborhood
typologies, those recent cross-sectional studies have shown that the dichot-
omy between poor black cities and wealthy white suburbs has been steadily
changed. The transformation of the demographic and economic structure of
metropolitan areas has led to a growing heterogeneity of metropolitan
America, especially in the suburbs (Hanlon, Short, and Vicino 2010; Hanlon,
Vicino, and Short 2006; Mikelbank 2004; Orfield 2002). Some studies also
have investigated changes in the diversity of contemporary U.S. metropolitan
areas. For example, using scaled entropy to measure racial diversity,
Chipmana et al. (2012) investigated the evolving patterns of neighborhood
change in Chicago from 1990 to 2010. They found that the dominant trend of
neighborhood change in the Chicago region was the transformation from
low-diversity to increasingly diverse tracts in the subregions. Although these
studies document an overall increase in residential diversity in certain metro-
politan areas, other areas may experience increased income or racial segrega-
tion. Given the increased diversity of metropolitan areas, both in central cities
and suburbs, we assume that the diversity of neighborhood change will also
increase to a certain extent. These new forms of change will go beyond the
simple downward or upward process, in which lower-income and higher-
income, or black and white households replace each other. They will also go
beyond a linear, evolutionary process involving predictable neighborhood
stages.

In general, the literature on neighborhood change provides surprisingly
little information about the trajectories and sequences of changes across a
multidimensional array of indicators at the national level. The limitations of
current research and inquiry into changes in metropolitan America reveal that
the issue has continued to be understudied.

Data and Method

This study uses census data from the 1990, 2000, and 2010 decadal censuses.
The data used in this analysis are derived from Longitudinal Tract Data Base
(LTDB) and prepared by Spatial Structures in the Social Sciences (S4). The
LTDB data set has been standardized to 2010 boundaries. This study focuses
on neighborhood change in metropolitan and micropolitan statistics areas in
the United States for the three decennial years. According to the Census
Bureau, census tracts are “homogeneous with respect to population
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characteristic, economic status, and living conditions” to obtain “pure” basic
observation units. In this article, a neighborhood is defined as a census tract,
which is especially appropriate for comparisons at the national level. For
each census year during this period, there are 65,535 tracts in the original data
set. We have deleted 4,730 tracts from each census year because these tracts
do not belong to any metropolitan or micropolitan area according to the
Office of Management and Budget’s (OMB) 2009 definitions of these terms.
In addition, those tracts with a population less than 500 have been excluded
from the analysis. The reason for eliminating these tracts was to avoid esti-
mates based on a small amount of data (Bench 2003). After excluding these
tracts, the data in this study include 58,801, 59,837, and 60,078 tracts for
1990, 2000, and 2010, respectively. All tracts in each of the three census
years were entered into one clustering procedure. Thus, the total number of
observations considered in the cluster analysis is 178,716.

According to the literature, many variables are used to develop neighbor-
hood typologies. These variables are related to race and ethnicity, age struc-
ture, family structure, household/family income, educational attainment,
unemployment, immigrant status, and housing characteristics (Hanlon 2009;
Kitchen and Williams 2009; Mikelbank 2004, 2011; Morenoff and Tienda
1997). All these variables are powerful indicators that differentiate catego-
ries of neighborhoods. In this study, after deleting highly correlated candi-
date variables, 16 variables that related to these dimensions were divided
into three major categories: demographic, socioeconomic, and housing
characteristics.

Each of these variables for each tract was standardized as a z-score relative
to all the other tracts in the same census year. We followed the pooled sample
and z-score procedures introduced by Mikelbank (2011). The data were stan-
dardized for two reasons. First, variables with different scales or magnitudes
have different effects on the final similarity measure in cluster analysis
(Vickers and Rees 2007). Second, problems occur when comparing variables
across different years. Therefore, for each variable to be represented equally
in the cluster analysis, standardization of the data is necessary. A positive
z-score reflects a level higher than the national average, and a negative z-score
reflects a lower-than-average level.

Cluster analysis generally offers two options when one is facing with the
task of classifying all census tracts into certain types of groups: the single-tier
methods typified by k-means partitioning, and the hierarchical methods. In
this study, k-means cluster analysis was chosen to identify neighborhood
typologies over the time period of 1990 to 2010. First, the idea behind hierar-
chical clustering fits better with biology, in which clusters are formulated
gradually. This is not necessarily the case in the field of neighborhood
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Cluster mean

Figure 1. Visualization of clusters via clustergram.

research. Second, clusters formed in previous steps can never be corrected in
hierarchical clustering, so any faulty decisions cannot be undone. The
k-means method, however, iterates the grouping process and adjusts group-
ing until a satisfactory dissimilarity coefficient is achieved, ensuring that
mistakes may be overcome. Finally, the A&~-means method is good for large
sample calculation (Vickers and Rees 2007), as in this research. The k-means
method, therefore, serves as a good alternative to hierarchical clustering in
neighborhood research.

Given that most large data sets may contain masking outliers and other
deviations, nonhierarchical clustering methods rarely yield a clear partition-
ing structure of the data on a first pass. This complicates the identification
and selection of a stable number of clusters. One way to overcome the cluster
selection problem is by relying on data visualization, using clustergrams that
guide the choice of the number of clusters. We adopted this strategy and fol-
lowed the visualization procedure introduced by Henning and Christlieb
(2002) and Schonlau (2004). The clustergram (Figure 1) is used to examine
how the members of these clusters are formed as the number of clusters
increases. The width of the line segments indicates the number of observa-
tions that are assigned to a cluster.
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As one of many multivariate techniques, the basic objective of discrimi-
nant analysis is to build rules or classification schemes that can classify
observations into appropriate population (Johnson 1998). It can also be used
to describe or reveal major differences among groups (Stevens 2001). In this
study, discriminant analysis was used to test the internal validity of the clus-
ter analysis (Hill, Brennan, and Wolman 1998) and to explore the relative
importance of variables in differentiating neighborhood typologies.

Results

Cluster Identification

Before jumping to the task of analyzing neighborhood change, we need to
specify the number of neighborhood clusters using a k-means cluster analy-
sis. Previous empirical studies have produced classifications of between 4
and 10 distinct types of neighborhoods (Hanlon 2009; Hanlon, Short, and
Vicino 2010; Mikelbank 2004; Orfield 2002). In seeking to delineate the
neighborhood change in U.S. metropolitan areas over time, a similar degree
of differentiation is therefore anticipated. No single algorithm used in
k-means cluster analysis is perfect for any one clustering task. Usually, sev-
eral algorithms are applicable, and academic insights and experiences play an
important role in producing satisfactory results. A k-means cluster analysis
partitioned the pooled tract-level data of 178,716 observations into 2 to 10
groups by selecting different initial groups in STATA (data analysis and sta-
tistical software). A clustergram was plotted multiple times based on various
clustering algorithms. These graphs were then compared with each other to
observe the stability of the cluster formation. By examining the Calinski/
Harabasz index, the clustergram, the meaning of each cluster selection, and
the cross-validation in JMP (statistical software developed by SAS Institute)
for all those tentative results, a seven-cluster solution, with the first k obser-
vations as the initial group centers, was confirmed as the optimal model.
Here, the results of clustering process with the first k observations as the
initial group centers are reported. First, based on the Calinski/Harabasz
pseudo-F' test, the two-, three-, four-, and seven-group solutions had the
largest values (Table 1), so they were selected as the candidates for the final
choice of clusters. A clustergram (Figure 1) was computed for the pooled
data of the 16 variables. The clustergram indicated the relative stability of
the seven-cluster choice even at the higher-order specifications. Then, the
means and standard deviations of the initial two-, three-, four-, and seven-
cluster models were compared, and the seven-group solution provided more
detailed and accurate descriptions of neighborhood characteristics in the
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Table I. Calinski/Harabasz Index.

Number of Clusters Calinski/Harabasz Pseudo-F

38,098.97
35,550.98
29,755.40
27,152.59
25,455.20
27,801.44
25,041.71
23,895.98
22,661.29

O WV 0O NOULL A WN

United States. Finally, cross-validation in JMP confirmed this seven-cluster
solution.

Neighborhood Typology

The important questions following the cluster analysis are as follows:
(1) How well are the neighborhoods classified? and (2) Which variables used
in the k-means cluster analysis best explain the neighborhood differentiation?
To answer these questions, discriminant analysis was employed to study the
differences between groups of neighborhoods with respect to multiple vari-
ables simultaneously. The percentage of misclassified neighborhoods was
7.2, which meant that more than 92% of neighborhoods were appropriately
classified. A canonical discriminant function is a linear combination of the
variables, which is used to study the nature of group differences. Table 2
shows the eigenvalues of each function and measures of their importance. An
eigenvalue indicates the proportion of variance explained. Functions with
larger eigenvalues are more powerful discriminators. A high canonical cor-
relation indicates a function that discriminates well. The first four discrimi-
nant functions, which had the largest eigenvalues, explained more than 85%
of total variances (cumulative percentage). They significantly contributed to
our understanding of group differences. The last two functions, which had
small eigenvalues, relative percentages, and canonical correlations, were
weak relative to the first four functions.

The relative importance of the variables can be determined by examin-
ing the magnitude of the standardized score coefficients of each function
(Table 3): The larger the magnitude (ignoring the sign), the greater the vari-
able’s contribution. For Functions 1 and 2, the percentage of black and
Hispanic residents made the greatest contribution. Educational attainment
had the highest standardized coefficient in Function 3. Other variables,
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Table 2. Eigenvalues and Measures of Importance.

Canonical Relative ~ Cumulative
Discriminant Function Eigenvalue Percentage Percentage Canonical Correlation

I 3.373 33.129 33.129 .878
2 2.568 25.224 58.353 .848
3 1.427 14016 72.370 767
4 1.289 12.655 85.025 .750
5 0.841 8.264 93.289 676
6 0.683 6.711 100 .637

Table 3. Standardized Canonical Discriminant Function Coefficients.

Variables Function | Function 2 Function 3 Function 4

% persons age |7 years and below ~ —0.123 0.002 0.098 -0.027

% persons age 60 years and above 0.057 0.172 —-0.255 0.571

% persons of white race, not 0.243 0.076 —-0.223 -0.123
Hispanic origin

% persons of black race, not —-0.536 0.500 0.143 0.070
Hispanic origin

% persons of Hispanic origin -0.334 -0.578 -0.243 0.129

% owner-occupied housing units 0.167 0.129 -0.120 0.041

% vacant housing units 0.065 0.177 -0.318 0.719

Median monthly contract rent 0.085 —-0.026 0.266 0.244

Median home value 0.071 0.011 0.246 0.141

% foreign-born -0.080 -0.229 -0.216 0.101

% persons with at least a 4-year -0.046 —-0.123 0.371 0.150
college degree

% unemployed -0.194 0.109 0.131 0.081

% manufacturing employees (by -0.031 0.046 —-0.158 -0.160
industries)

Median household income 0.067 —-0.099 0.243 0.122

% structures built more than 30 -0.175 0.025 —-0.022 —-0.094
years ago

% household heads moved into a 0.046 -0.044 -0.038 0.120

unit less than 10 years ago

such as housing values, rent, household income, and immigrant percentage,
made somewhat similar contributions to this discriminant function. For
Function 4, the percentage of vacant housing units was most important, and
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the percentage of persons more than 60 years old is the second most signifi-
cant variable. As expected, race and ethnicity, immigrant percentage,
socioeconomic status, and housing characteristics played important roles in
the differentiation of neighborhood typologies, which are consistent with
findings in the literature of neighborhood typologies (Hanlon 2009; Hanlon,
Vicino, and Short 2006; Orfield 2002; Shevky and Bell 1955). According
to the importance of variables (Table 3) and the z-score means of the vari-
ables in each cluster (Table 4), the seven clusters are labeled as middle-
class, white/lower, mix/renter, black/poor, white/aging, elite, and immigrant.

Elite neighborhoods represent the enclaves of very wealthy households of
highly-educated professionals distinguished by their exceptionally high
household incomes, homeownership rates, median rents, and home values.
They also have above-average shares of foreign-born populations, seniors,
and old housing stocks. In particular, elite neighborhoods have the lowest
vacancy rate and residential mobility (percentages of household heads who
moved into a unit less than 10 years ago).

White/lower neighborhoods, constituting roughly one-third of tracts dur-
ing the period of this study, consist of most white households in relation to
the production of goods and services. They are racially more homogeneous
than the elite neighborhoods, with the lowest shares of foreign-born and
Hispanic populations. White/lower neighborhoods have household incomes,
educational attainment, median rents, and home values below the national
averages.

Middle-class neighborhoods represent a halfway house between the elite
and white/lower neighborhoods, occupying roughly 15% to 20% of tracts
over each of the last three census years. They are constituted mostly of white-
collar professionals with higher educational attainment and household
incomes than white/lower neighborhoods. The income thresholds follow
Beeghley’s (2004) definition for middle-class using a combined household
income. In particular, middle-class neighborhoods are family-oriented, with
higher percentages of persons aged 17 years and below, and higher home-
ownership rates. They also have the lowest shares of old housing stocks and
lower vacancy rates, and the median rents and home values are well above
the national average.

With racial composition, median household incomes, and unemployment
rates resembling those in white/lower areas, white/aging neighborhoods con-
sist of households with a substantially higher percentage of white populations
and seniors. This cluster also has the highest percentage of vacant housing
units and a higher homeownership rate. The educational attainment, median
rents, and housing values, however, are around the national average. In
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Table 4. Z-Score Means Across Clusters.

Middle- White/ Mix/ Black/ White/
Variables Class Lower Renter Poor Aging Elite Immigrant
Demographic
% persons age 17 050 -0.04 -l.16 065 -1.34 -0.36 0.85
years and below
% persons age 60 -0.60 027 -026 -022 241 029 -0.6l
years and above
% persons of white 0.34 062 —0.05 -168 067 035 -1.50
race, not Hispanic
origin
% persons of black ~ -029 -031 -0.05 257 -047 -044 -0.14
race, not Hispanic
origin
% persons of -020 -043 -0.05 -0.31 -0.33 -0.28 2.29
Hispanic origin
% foreign-born -0.25 -0.55 036 -0.32 -0.25 0.27 1.78
Socioeconomic status
% persons with 045 -0.45 0.66 -0.76 -0.02 143 -0.75
at least a 4-year
college degree
% unemployed -0.50 -0.17 -0.07 1.60 -0.17 -0.60 0.65
% manufacturing -0.21 056 -067 -0.19 -0.73 -0.35 0.14
employees (by
industries)
Median household 067 -028 -040 -092 -023 169 -057
income
Housing characteristics
% owner-occupied 0.53 041 -132 -075 055 057 -0.84
housing units
% vacant housing -032 -0.I1 -0.0I 052 286 -052 -0.18
units
Median monthly 035 -0.57 0.16 -0.60 0.08 1.52 0.02
contract rent
Median home value 0.06 -0.50 0.18 -0.60 0.02 1.78 0.01
% structures built -1.19 0.24 020 0.71 -0.78 0.3 0.37
more than 30 years
ago
% household heads 0.70 -0.55 096 -023 0.21 -0.67 0.32

moved into a unit
less than 10 years
ago
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particular, this cluster is the smallest among the seven clusters, constituting
only 4.11% to 4.52% of tracts for each census year.

The lowest homeownership rates and highest mobility are the main distin-
guishing features of the mix/renter neighborhoods. The median household
income in this cluster is lower than the four types of clusters above. This is
consistent with the notion that mobility rates are higher among lower-income
households and renters (Coulton, Theodos, and Turner 2009). This cluster is
also characterized by the lower percentage of persons aged 17 years and
below. Households in this cluster also have higher educational attainment
and foreign-born populations. Approximately, 11% to 12% of tracts in each
census year can be classified in this cluster.

The last two clusters have come to be known as “underclass,” based on the
model of Thompson and Hickey (2005), who placed roughly one-fifth of
households in this class. In this study, the black/poor and immigrant neigh-
borhoods constitute a total of 18.58% to 23.06% of tracts in each census year.
They comprise socially and economically disadvantaged households, con-
sisting mainly of the frequently unemployed population. In particular, black/
poor neighborhoods are characterized by the highest percentages of the black
population, unemployment rates, and old housing stocks. Households in this
cluster also have the lowest household incomes, educational attainment,
median rents, and home values. The most distinctive characteristic of immi-
grant neighborhoods is that they have the highest share of Hispanics and
foreign-born populations and the lowest proportion of white residents. This
cluster also encompasses census tracts that have much lower than average
household incomes. This is consistent with the findings of Simpson, Gavalas,
and Finney (2008), who showed that immigration concentration is tradition-
ally associated with poverty.

Trajectories of Neighborhood Change

Before describing the trajectories of neighborhood change, several concepts
that are used in this study need to be defined here. Neighborhood change is
defined as the socioeconomic transition of a neighborhood from one cluster
to another between census years. Upward movement, or upgrading, is defined
as a lower-class neighborhood moving upward into an upper-class neighbor-
hood in terms of median household income, and downward movement, or
downgrading, is when an upper-class neighborhood moves downward into a
lower-class neighborhood.

Temporal changes across typologies. Table 5 highlights the changes in the num-
bers and percentages of tracts for the seven clusters in 1990, 2000, and 2010.
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Table 5. The Numbers and Percentages of Tracts Across Clusters Over Time.

Middle- White/  Mix/  Black/ White/
Class Lower Renter Poor  Aging Elite  Immigrant

1990
Tracts 11,749 20,505 6,473 5358 2,656 6,435 5,570
Share (%) 19.98 34.87 11.01 9.11 452 10.94 9.47
2000
Tracts 10,950 20,332 6,837 5,84l 2,569 6,210 7,038
Share (%) 18.30 33.98 11.43 9.76 4.29 10.38 11.76
2010
Tracts 9,323 20,070 7,164 6,004 2468 7,064 7,852
Share (%) 15.52 3341 11.92 9.99 4.11 11.76 13.07

At the beginning as well as by the end of the study period, the white/lower
and middle-class neighborhoods outnumbered the other clusters, while white/
aging accounted for the smallest number of tracts. The immigrant and black/
poor neighborhoods, featuring the two lowest household incomes among the
seven clusters, grew steadily over time. In particular, America has witnessed
a dramatic increase of immigrant neighborhoods, especially in the South and
West. Immigrant neighborhoods accounted for 9.47% of all tracts in 1990,
and by 2010 they represented more than 13%. While the share of elite neigh-
borhoods declined moderately from 1990 to 2000, it began to rise after 2000,
reaching its peak in 2010. The data show a shrinking of the middle layers in
terms of household income. The middle-class neighborhoods accounted for
almost 20% of all tracts in 1990, but by 2010 they represented only 15.5%.
Increases in the size and shares of neighborhoods on the two extremes, the
top and the bottom, were paralleled by the simultaneous decline of the middle
layers. Thus, neighborhoods in metropolitan America have become more
polarized over time.

Sequences of neighborhood change. A sequence of neighborhood change
could be identified based on the cluster in each subsequent census year.
There are 280 different sequences of neighborhood change. Table 6 shows
the first 39 sequences, which explain more than 90% of the total tracts. Each
three-digit number represents a neighborhood type in each census year from
1990 to 2010. For example, the sequence “227” specifies those Type 2 tracts
(white/lower) in 1990 that remained the same in 2000, and changed to Type
7 (immigrant) in 2010.

The most striking finding of Table 6 is that metropolitan America is domi-
nated by neighborhoods that are relatively stable in their socioeconomic attri-
butes. This neighborhood stability may challenge the long-established
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Table 6. The First 39 Sequences of Neighborhood Transitions.

Cluster Change 1990-2010 Tracts Tracts (%)
222 15,666 26.868
Il 5,689 9.757
666 4,727 8.107
777 4,605 7.898
444 4,193 7.191
333 4,036 6.922
555 1,748 2.998
112 1,279 2.194
122 998 1.712
211 718 1.231
116 635 1.089
221 593 1.017
224 499 0.856
377 499 0.856
177 427 0.732
223 401 0.688
166 397 0.681
244 389 0.667
277 384 0.659
133 347 0.595
227 341 0.585
212 335 0.575
113 329 0.564
17 309 0.530
233 290 0.497
337 264 0.453
773 247 0.424
662 234 0.401
443 215 0.369
622 215 0.369
121 207 0.355
336 203 0.348
477 202 0.346
633 195 0.334
636 178 0.305
447 172 0.295
552 150 0.257
344 148 0.254
733 145 0.249
Note: | = middle-class; 2 = white/lower; 3 = mix/renter; 4 = black/poor; 5 = white/aging; 6 =

elite; 7 = immigrant.
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assumptions of neighborhood succession. The first seven sequences (222,
111, 666, 777, 444, 333, and 555), or neighborhoods that remained stable for
all three census years, accounted for 69.74% of the total tracts. Another
aspect of neighborhood stability is highlighted in Table 6: Neighborhoods
tended to remain the same over at least two successive census years. This
includes two scenarios. The first scenario is that a neighborhood had the same
type in 1990 and 2000, and a different type in 2010. The other scenario is that
a neighborhood had the same type in 2000 and 2010, and a different type in
1990. Three sequences (212, 121, and 636) in Table 6 reflect neighborhoods
that reverted to their original state; in other words, they are another form of
stable neighborhood. In sum, the sequences of neighborhood change reveal a
tendency of most neighborhoods to remain in one stage of the life cycle over
at least two successive census years.

Trajectories of neighborhood change. The large-scale stability of neighbor-
hoods raises concerns about the trajectories of change among the seven clus-
ters. Tables 7, 8, and 9 display a total of 49 types of neighborhood change
among the seven clusters during the three periods of time: 1990 to 2000, 2000
to 2010, and 1990 to 2010. The main diagonal reveals that the stable neigh-
borhoods dominate metropolitan America, which further confirms the results
of the sequences of neighborhood change. But which types of neighborhoods
are more likely than others to remain stable over time? What are the other
patterns of neighborhood change? Are there regional differences among
these changes?

The data used in this study included three consecutive census years (1990,
2000, and 2010). Similar patterns of neighborhood change have been found
during three periods of time (the 1990s, 2000s, and from 1990 to 2010). The
main difference is that in the 1990s, elife neighborhoods were less likely to
remain in the same cluster compared with those in the other two time periods.
Many of the mortgage foreclosures related to subprime loans were generated
in the late-1990s, which speed up the housing filtering process (Li and
Morrow-Jones 2010). This may contribute to overall neighborhood change,
especially for elite neighborhoods, to a certain extent.

Tables 7 and 8 show neighborhood changes among the seven clusters in
the 1990s and 2000s. To grasp the general trend of neighborhood change, the
following discussion mainly focuses on neighborhood change from 1990 to
2010 (Table 9). By discussing the trajectories of neighborhood change from
1990 to 2010 within the framework of category ranking (neighborhood sta-
bility, succession, and downgrading) identified by median household income,
changes that were not explained by those categories were detected in this
study. By doing so, this study attempted to challenge traditional models of
sequential neighborhood change. Neighborhood change is complicated and
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exhibits various trajectories. The dominant patterns do not always conform to
classical models of neighborhood change, providing counterpoints to some
long-established assumptions.

Neighborhood stability. The last column of Table 9 shows that the tendency
of neighborhoods to remain in the same cluster is particularly pronounced
along the two extremes: the immigrant and black/poor neighborhoods on one
extreme, and the elite neighborhoods on the other. Compared with the two
extremes, the middle-class neighborhoods were the least likely to remain the
same over time, with more than 47% of them transitioning out of that cat-
egory in either 2000 or 2010. This finding is consistent with some studies
that examined the neighborhoods that remained stable during a certain period
of time. Morenoff and Tienda (1997) found that the ghetto underclass and
gentrified neighborhoods in Chicago were more stable and experienced less
transition than other types of neighborhoods. As Galster, Cutsinger, and Lim
(2007) have pointed out the neighborhood change that has been observed in
history may simply be an exception.

Neighborhood succession. Despite the stability of most neighborhoods,
other neighborhoods have changed their attributes in the past two decades.
The middle-class and elite neighborhoods have been dominated primarily
by downward movements. More than 20.7% of middle-class neighborhoods
have changed to white/lower neighborhoods. Some neighborhoods, first
developed for the elites, became either middle-class or white/lower neigh-
borhoods over time. The Midwest and Northeast regions have undergone
downward movements that are considerably higher than the national average.
These neighborhoods were highly concentrated in the rustbelt areas, such as
New York, Chicago, and Detroit, where these once-prosperous metropolitan
areas have been affected by deindustrialization.

Other types of neighborhood succession include the changes from middle-
class and elite to white/aging and mix/renter neighborhoods. This study
shows that most neighborhoods that shifted from middle-class and elite to
white/aging neighborhoods are located in Miami, Tampa, Phoenix, Tucson,
and New York. In addition, more than 75% of the changes from middle-class
to mix/renter neighborhoods are found in the South and West such as the
metropolitan areas of Las Vegas, Sacramento, Dallas, and Phoenix. Another
16.5% of these changes are located in the Midwest such as in Chicago. In
contrast to the transitions from middle-class to mix/renter, most of the
changes from elite to mix/renter neighborhoods are found in the Northeast
and West regions. They were predominantly located in large metropolitan
areas such as New York, Los Angeles, Boston, and San Francisco.
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Most types of the neighborhood successions listed above confirm the clas-
sic theories of neighborhood change, in which the socioeconomic status of
inhabitants becomes successively lower (Liu 1997). However, many of the
downgrading movements skip the stages of relatively lower socioeconomic
status by switching directly to the later stages of the neighborhood life cycle,
stages that are dominated by underclass neighborhoods. For example, about
2.4% of middle-class neighborhoods changed directly into black/poor neigh-
borhoods, which were predominantly located in the South. Most of these
changes were in the suburbs of Atlanta, Memphis, and Washington, D.C. The
concentration of a large black population in East Washington, D.C. (Knox
1987) and the emergence of black suburbs around Washington, D.C. (Vicino,
Hanlon, and Short 2007) have been identified in the literature. In this study,
we found that except for the stable black/poor neighborhoods, two-thirds of
the other black/poor neighborhoods in Washington, D.C., were changed from
either middle-class or elite neighborhoods (the other one-third is from mix/
renter). These changes varied in other metropolitan areas; most of the black/
poor neighborhoods were changed from middle-class in Atlanta, and from
mix/renter and elite in New York. Furthermore, the downward movements
from middle-class or elite to immigrant neighborhoods are located mostly in
the established and emerging immigration gateways (Painter and Yu 2008)
such as New York, Miami, Dallas, Washington, D.C., Los Angeles, Phoenix,
or San Diego.

Examining new construction over the past two decades may help place
these trends of downgrading in context. From 1990 to 2010, the overwhelm-
ing majority of new housing units (about 70%) were located in the South and
West, with development in the Midwest and Northeast lagging behind. Most
of the metropolitan areas that have witnessed dramatic downward move-
ments from higher-income to mix/renter, white/aging, black/poor, or immi-
grant neighborhoods gained a large number of new residential constructions
during the period under study. Downgrading movements are possible when
new housing units on the periphery of cities attract the higher-income popula-
tion, which creates new housing opportunities in the urban core, as well as in
the suburban areas (Price-Spratlen and Guest 2002). The higher number of
new housing units in those metropolitan areas explains these downgrading
trends to a certain extent.

Neighborhood upgrading. The past two decades have witnessed dramatic
neighborhood stability and succession to a lesser extent. However, there
still has a trend of “neighborhood upgrading.” White/lower neighborhoods,
in particular, are more likely to attract higher-income households to a cer-
tain critical point to upgrade into middle-class neighborhoods. This kind of

Downloaded from uar.sagepub.com at Nanjing University on June 26, 2014


http://uar.sagepub.com/

480 Urban Affairs Review 50(4)

change is mostly located in the South and Midwest such as in Atlanta, Char-
lotte, Chicago, and St. Louis, as well as in some of the large metropolitan
areas of the Northeast and West such as Philadelphia and Portland. These
large metropolitan areas provide more opportunities for the middle-class
to upgrade into elite neighborhoods. Mix/renter and white/aging neighbor-
hoods, mostly located in the South, have moved upward either to middle-
class or elite neighborhoods.

Upgrading did occur among most types of neighborhoods, but the upward
social ladder seems to become steeper for households in the underclass:
black/poor and immigrant neighborhoods. However, small segments of some
big metropolitan areas have seen upgrading for the underclass neighbor-
hoods, especially in central cities. In particular, underclass neighborhoods
upgrading into middle-class or elite neighborhoods are more often found in
large metropolitan areas such as New York, San Diego, Chicago, San
Francisco, Los Angeles, and Atlanta. According to the U.S. Environmental
Protection Agency (U.S. EPA 2010), the share of new residential construc-
tion in central cities and old suburbs has increased strikingly in those metro-
politan areas. This trend toward more redevelopment in central cities and old
suburbs may suggest heavy investment in those areas. In this situation, some
underclass residential districts, as well as some white/lower, mix/renter, and
white/aging neighborhoods, may remain, and have attracted gentrifiers in
significant numbers, while others may have been razed, a block at a time, to
provide single-family homes, townhomes, or condominiums for upper-
income households. Both scenarios may result in the neighborhood upgrad-
ing in the central cities and old suburbs of those metropolitan areas.

Toward a diversity of neighborhood change. There are many neighborhood
changes that do not fall into the categories of neighborhood stability, succes-
sion, and upgrading. Before jumping to the task of analyzing other neigh-
borhood changes, the magnitude of the underlying changes that accompany
categorical shifts is examined. By investigating the changes in z-score means,
we found that most neighborhoods were undergoing significant and dramatic
changes in at least one key indicator, and small to modest changes in other
indicators, which barely pushed them over the border from one category to
another.

Many changes do not fall into the categories of neighborhood stability,
succession, and upgrading. For example, some black/poor neighborhoods are
more likely to change into immigrant neighborhoods, and many immigrant
neighborhoods into black/poor. The mutual transitions among underclass
neighborhoods with similar social status can be identified as the
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“neighborhood transition trap,” which is similar to the “poverty cycle” of
families or “development trap” of countries in economics (Collier 2007).

Other examples may include the changes between white/lower and white/
aging, or between mix/renter and immigrant neighborhoods. White/aging
neighborhoods generally emerge from neighborhoods that were previously
white/lower. More than half of these changes are located in Sunbelt metro-
politan areas in Florida, Arizona, South Carolina, North Carolina, and so on.
According to the U.S. Census Bureau, the states of California, Florida, New
York, and Texas have attracted large elderly populations in recent decades.
The older population is growing most rapidly in the West such as in the state
of Arizona. Not surprisingly, neighborhoods in these states have changed
more rapidly to white/aging. As this study does not follow movers, these
changes could be due to the influx of residents with entirely different socio-
economic attributes, or could be the result of “aging in place” (Fitzpatrick
and Logan 1985; Frey 2006; Lagory, Ward, and Juravich 1980). No matter
what the situation, an increased number of seniors may result in considerable
changes to the age structure, family composition, educational attainment,
vacancy rate, or unemployment rate of the neighborhood. Although these
kinds of changes only have a minor impact on the average household/family
income in the neighborhoods, they may have substantially different repercus-
sions for local services and facilities.

The mutual transitions among neighborhoods with similar household
income also exist between immigrant and mix/renter neighborhoods. Most
of the shifts between these two classifications are located in immigrant gate-
ways and big metropolitan areas, especially in the West. However, central
cities differ from suburbs in the patterns of these changes. Specifically,
changes from mix/renter to immigrant neighborhoods occurred equally in
central cities and suburbs. However, neighborhoods that changed from
immigrant to mix/renter are located predominantly in central cities (more
than 86%). The city/suburb difference in the transition patterns between
immigrant and mix/renter neighborhoods is consistent with the findings that
traditional influx patterns of immigration have changed as suburbs became
the new destination of immigrants who bypass the cities and settled directly
in the suburbs (Hanlon, Short, and Vicino 2010). In contrast, mix/renters are
more likely to make their homes in central cities than immigrants. Generally
speaking, both clusters share similar features in many indicators, especially
in housing characteristics and household income, but demographic composi-
tions, educational attainment, and unemployment rates differ widely, and
these changes may challenge the existing policies or services in these com-
munities. In sum, neighborhoods may experience remarkable changes in
some attributes, but a minor change in a single variable. Therefore,
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neighborhood change could be more complicated and exhibit various
trajectories.

Discussions and Conclusions

Using the pooled tract-level data from 1990 to 2010, this research describes
the typologies and trajectories of neighborhood transition in U.S. metropoli-
tan areas. Most importantly, this study reveals the diversity of neighborhood
change by identifying a total of 280 actual sequences and 49 types of neigh-
borhood change for the past two decades. The polarization and the specifics
of neighborhood sequences/transitions are crucial to the study of neighbor-
hood change. Neighborhood change is not always a simple transition along a
single indicator, nor is it always a predictable transition along a downward
succession or upgrading to a lesser extent. It is complicated and may include
various transitions and trajectories. Although transformations that overcome
wide gaps in race and income seem very difficult, all 49 types of changes do
occur in metropolitan America to a certain extent. Understanding those
changes that do not fall under the frame of either downgrading or upgrading
is very important for policy makers and practitioners in providing appropriate
local services, support, or opportunities for the residents. The trajectories and
sequences of neighborhood change in this study reinforce some findings
from prior research, and also offer some new insights into the patterns of
neighborhood change. Specifically, this study makes several contributions to
the existing literature and to our understanding of neighborhood change.

First, the visualization technique of the clustergram is used to identify the
best cluster choice. An important aspect of cluster analysis is cluster stabil-
ity.! Usually, the same data set may yield different cluster results when acted
upon by different clustering algorithms. Some cluster results may be very
stable and some may not. Nevertheless, the issue of cluster stability is gener-
ally ignored in the studies of neighborhood typologies. Based on the stability
of cluster formation and other statistical tests, an intuitive and reliable set of
seven neighborhood typologies in the United States has been identified. The
profiles of these seven clusters largely echo and also extend the findings of
the existing literature on social class (Beeghley 2004; Gilbert 1998; Thompson
and Hickey 2005) and neighborhood typologies.

Second, this study investigates multidimensional neighborhood typolo-
gies using national data. This analysis at the national level captures the full
landscape of neighborhood change in metropolitan America, which provides
a chance to test classic theories decades ago and to reveal the realities of
neighborhood change in the past two decades. In addition, explanations and
interpretations of neighborhood change only concerning a single indicator
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are not sufficient, as they explain only one aspect of this process. If a single
indicator is the only criteria we use to assess neighborhood transition, neigh-
borhood changes that are not necessarily associated with changes in that indi-
cator will be ignored. Thus, a multidimensional approach and the use of
national data are important in identifying the diversity of neighborhood
change.

By examining the trajectories of multidimensional neighborhood change,
this research reveals the trends of shrinking middle-class neighborhoods and
the polarization of inequality in neighborhood distributions. Most middle-
class neighborhoods are gradually either sinking to white/lower groups or
rising into elite enclaves. The result of these transformations is the polariza-
tion of neighborhood inequality at both extremes of the social stratum. This
confirms that the middle-class has shrunk dramatically in metropolitan areas
and in the suburbs (Swanstrom et al. 2004) and the fact that there is a growing
income inequality in metropolitan America (Booza, Cutsinger, and Galster
2006; Swanstrom et al. 2004).

Broadly speaking, downward changes are usually interpreted under the
general rubric of traditional models of neighborhood change. The findings in
this study, however, reveal the primarily stable nature of neighborhoods dur-
ing the study period. Neighborhoods tend to remain stable for at least two
successive census years when passing through their life cycles. The higher
stability of underclass neighborhoods reflects the enduring concentration of
poverty and racial minorities in metropolitan areas (Megbolugbe, Hoek-Smit,
and Linneman 1996; Quercia and Galster 2000). Today, large differences
among racial and ethnic minorities continue to exist in many areas (Blank,
Dabady, and Citro 2004). Discrimination in the housing market or exclusion-
ary zoning may still play a significant role in the enduring black/poor neigh-
borhoods (Price-Spratlen and Guest 2002). Furthermore, once an immigration
gateway is established, that area will continue to attract higher proportions of
immigrants (Frey 1995), although a large number of immigrants gravitate to
new areas (Painter and Yu 2008). Factors such as the effect of pioneer immi-
gration, chain immigration, and family building (Frey 1995; Simpson,
Gavalas, and Finney 2008) may lead to high stability of immigrant neighbor-
hoods. The high stability of elite neighborhoods could be due to the higher-
status households’ security and satisfaction with their homes and
neighborhoods (Coulton, Theodos, and Turner 2009). It may also reflect the
“enchanting spaces” created by American intellectuals and design profes-
sionals (Knox 2008).

Despite the relative stability of neighborhoods, the past two decades have
witnessed a somewhat dramatic neighborhood succession. In the traditional
neighborhood life-cycle model or filtering model, neighborhood changes
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move along a predictable downward succession. This study, however, dem-
onstrates that the socioeconomic status of inhabitants in a neighborhood does
not necessarily become successively lower. Many of the downgrading move-
ments skip the stages of the next lower socioeconomic status by switching
directly to the later stages of the neighborhood life cycle, stages that are dom-
inated by underclass neighborhoods. However, it could be possible that
neighborhoods quickly change into the next stage in only a few years before
finally switching to underclass neighborhoods, a shift that cannot be identi-
fied by the census data. This suggests that the neighborhood life cycle could
be decades long or last only for a few years. With the data at hand, it is dif-
ficult to investigate the length of neighborhood life cycle, or to examine
whether neighborhood change follows a predictable downward succession.
These questions might be explicitly considered in future research.

There was, in fact, a substantial countertrend toward neighborhood
upgrading, and the changes tended to follow a cluster-specific pattern. For
instance, moving up the social ladder was difficult for underclass neighbor-
hoods, but small segments of the central cities of some big metropolitan areas
displayed this change. The upgrading change, from lower-class to upper-
class neighborhoods, may reflect the notion of the third and fourth wave of
gentrification identified by Lees, Slater, and Wyly (2008), a change that is
characterized by large-scale capital and the collaboration of government and
private sectors.

Finally, the same type of neighborhoods in different regions may experi-
ence substantially different outcomes, which may strongly correlate to the
social, economic, and cultural contexts of regions. Neighborhood typologies
do not occur with equal likelihood throughout every region, which portends
a pattern of uneven distribution in the trajectories of neighborhood change. It
is hardly a novel observation that the studies of neighborhood change need to
take into account regional differences. However, this has received surpris-
ingly little attention in the literature on neighborhood change. Due to the
resolution problem, maps of neighborhood distribution and the patterns of
transition at the national level do not show well in this article. In the next
paper on which we are working, more detailed spatial issues will be explored
by investigating a specific metropolitan area in the United States. Some fac-
tors, such as federal policy, investment climate, racial/ethnic discrimination,
exclusionary zoning, economic recessions, residential mortgage foreclosures,
or emerging new gateways, may also play significant roles in explaining the
patterns of neighborhood changes. However, evaluating the total 49 types of
neighborhood changes based on all the census tracts in the United States may
provide less detail than could be achieved by studying a single area. Within
the limited space of this article and with the data at hand, it is difficult to
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investigate the roles played by various forces on the total 49 types of neigh-
borhood changes using statistic models such as logistic regression models.
One of the most pressing questions to address in the future work would be to
focus on a certain type of neighborhood change within single jurisdictions
and to answer more precise questions such as how different forces and
regional differences may determine the directions that neighborhood trajec-
tories will take, and to what extent these neighborhoods will change.
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Note
1. Cluster stability is different from neighborhood stability.
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