


 
 

ABSTRACT 

Investigating the United States’ Racial Structure through the 

Evaluation of Residential Distribution 

by 

Junia Howell 

Diversification of the United States population over the past 45 years has sparked 

a debate about the contemporary racial structure. Some theorize Latino and Asian 

immigrants will eventually integrate into the White community, like the European 

immigrants before them. Others suggest their classification as “people of color” means 

they will integrate into the Black community. Still others theorize the United States is 

moving towards a three-tiered racial hierarchy. Racial residential segregation has been 

demonstrated to be an influential factor in reproducing racial classifications. Yet the use 

of residential distribution data to test hypotheses of racial structure has been limited 

because, I argue, segregation indexes are based on particular racial structures, none of 

which effectively capture multiple tiered hierarchies. Thus, this paper investigates the 

contemporary racial structure manifested through residential distribution by comparing 

computer simulations of hypothesized distributions to the observed distributions of 

Asians, Blacks, Latinos, and Whites in all census tracts in the United States in 1980, 

1990, 2000, and 2010. Finding that residential segregation contributes to the mounting 

support for Bonilla-Silva’s theory of a three-tiered racial hierarchy, this paper argues that 

future research on residential segregation needs to utilize an index that effectively 

measures segregation in multigroup populations. Through an evaluation of the most 



 
 

widely utilized indexes and conceptions of segregation, this paper introduces the 

Summary Index of Multigroup Segregation (SIMS), which builds off the Segregation 

Index to give an overall measure of segregation similar to Theil’s Information Index but 

that can be compared across populations with different group compositions. The SIMS 

calculates the proportion of the total population that would need to move for the area to 

be completely integrated. If commonly adopted, the SIMS can enable researchers to 

compile studies to further investigate the factors contributing to multigroup segregation 

and the implications of multigroup segregation. 
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Preface 

Despite the presence of Native Americans/American Indians, Native Alaskans, 

Pacific Islanders, Chinese, Japanese, Mexicans, and many other ethnic groups throughout 

the history of the United States, the national academic and populous conversation 

regarding racial antagonism and inequity has historically been limited to Whites and 

Blacks (Bonilla-Silva 2002); that is, until the most recent shifts in the United States’ 

racial composition. Prior to the Immigration Reform Act of 1965, federal law ensured 

that the demographic composition of 1890 would be maintained by proportionately 

restricting immigration based on the nationalities of United States residents in 1890. This 

law, the Immigration Act of 1924, enacted after the influx of Eastern and Southern 

European immigrants, attempted to reverse what was perceived as the negative impact of 

non-Anglo immigrants and consequently ensured that the country remained primarily a 

White and Black nation. 

The Immigration Reform Act of 1965 adjusted the immigrant nationality quotas, 

which in turn led to a dramatic racial demographic shift. For the first time in United 

States’ history, large numbers of non-White and non-Black immigrants came to the 

country. Five years prior to the law, in the 1960 census, 99.1 percent of the population 

identified as either White or Black (88.6 percent White and 10.5 percent Black),
1
 but by 

the 2010 census 63.7 percent of the population identified as non-Latino White, 12.2 

percent non-Latino Black, 16.3 percent Latino, 4.7 non-Latino Asian, and 3.1 percent 

                                                        
 

1
 Author’s own calculations of 1960 United States Decennial Census Summary File One which does not 

include Hispanic origin data. Thus, this White percentage includes a small Latino population. 



xi 
 

some other group.
2
 This unprecedented shift in the racial demographics of the country has 

initiated investigations into and debate over the contemporary racial structure of the 

United States. 

Historically in the United States, an individual’s racial classification has been an 

impactful factor in determining one’s educational attainment, socio-economic status, 

social networks, residential location, and even health outcomes. Nevertheless, this racial 

classification has remained either White or Black. Blacks have often been defined by the 

“one-drop rule,” in other words, anyone with any Black ancestors. Whites, on the other 

hand, have been conceptualized as everyone who demonstrates they are not Black by 

effectively assimilating into the existing White community. This dichotomous racial 

classification resulted in part because of small proportions of “non-White” and “non-

Black” residents in the United States but was also a product of the economic and social 

systems that have been constructed around the cohesion of one group (Whites) through 

the exclusion of another (Blacks). In other words, while particular groups, such as the 

Irish, have managed to transform their classification from Black to White, no prior 

ethnicity or nationality has altered the racial structure itself. Therefore, there is strong 

theoretical and historical reason to believe that the recent waves of immigrants—

primarily from Latin America and Asia—will either come to be seen as White or Black, 

maintaining the historical precedent of a dichotomous racial structure. Yet some theorists 

point to changing conceptions of racial classifications and argue that the most recent 

                                                        
 

2
 Author’s calculations from the 2010 United States Decennial Census Summary File One. 
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demographic changes are in fact transforming the racial structure itself (Portes and Zhou 

1993; Bonilla-Silva 2004). 

While the racial structure of the United States is arguably determinable from 

empirical data, the impact of race on a multitude of diverse social structures means that 

examining the racial structure requires a collection of studies looking at different 

structural manifestations of the racial hierarchy (e.g. education, economic, and health 

inequalities). One of these manifestations of the racial structure is residential distribution. 

Residential distribution is particularly important for the investigation of the racial 

hierarchy because it is both a product of and a factor contributing to racial inequality 

(Dwyer 2010). Nevertheless, it has made limited contributions to the conversations 

regarding the changing racial structure. 

The impact of the racial hierarchy on residential distribution has historically been 

studied using segregation measures. Popular measures of segregation—including indexes 

such as the Dissimilarity and Theils’s Information Indexes—measure the extent to which 

the population is complying with one particular racial structure. Thus, they have 

historically been used to test what extent the theoretically established racial structure is 

impacting residential distribution. While it is hypothetically possible to use a collection 

of indexes that presume different racial structures to determine which index best 

describes the current racial structure, this is not currently possible because there is no 

existing index for which one could evaluate Bonilla-Silva’s three-tiered racial hierarchy 

theory that is growing in popularity. Therefore, the residential distribution literature has 

been unable to contribute to the conversations about the emerging racial structure because 
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of its methodological limitations. Yet residential distribution remains an important factor 

to consider in the theorizing of the contemporary racial structure. 

Given residential distributions’ importance and current methodological 

limitations, this thesis uses a new methodological approach to evaluate the contemporary 

racial structure. As described in Chapter 1, this research supports Bonilla-Silva’s notion 

of three-tiered racial hierarchy as Whites, Blacks, and Latinos are each living in their own 

communities separated from one another. Noting that this three-tiered racial structure 

cannot be evaluated with the existing segregation indexes, Chapter 2 introduces a new 

multigroup segregation index that is able to examine the extent to which multiple groups 

are segregated unto themselves. In this way, this research not only provides an important 

contribution to the conversation regarding the contemporary racial structure but also 

enables researchers to further investigate how the racial structure is manifested in and 

perpetuated through residential segregation. 

 



 

1 

 

Chapter 1 

The Racial Structure of Residence 

Despite remarkable improvements in racial equity in the 20
th

 century, 

measurements as broad-ranging as household wealth (Oliver and Shapiro 2006), 

educational attainment (Lewis 2003), incarceration (Bobo and Thompson 2006; 

Alexander 2010; Bobo and Thompson 2010), internet use (Robnett and Feliciano 2011), 

unemployment (Royster 2003), and religious congregational diversity (Emerson, Smith, 

and Sikkink 1999; Tranby and Hartmann 2008) all demonstrate the United States of 

America is far from complete racial equality. The markers of social equity persist in spite 

of decreases in negative racial attitudes and discriminatory policies (Pettigrew et al. 

2011) due, it is argued, to the larger racialized social structures (Bonilla-Silva 1996). In 

fact, one of the most influential structural perpetuators of racial inequality is residential 

segregation. 

Residential segregation reproduces racial inequality by increasing distances 

between jobs and non-White residents, cultivating racially distinct social networks, and 
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compounding the negative impacts of concentrated poverty including crime exposure, 

poor health conditions, and inadequate education (Wilson 1987; Massey and Denton 

1993; Lewis 2003; Bobo and Thompson 2010; Feldmeyer 2010). Yet, as Dwyer (2010) 

notes, residential segregation is often perceived as a central indicator of racial inequality 

because, in addition to reproducing inequality, it simultaneously reflects other racialized 

social structures such as housing policies, educational institutions, and personal racialized 

preferences (Massey and Denton 1993; Iceland, Weinberg, and Steinmetz 2002; Lewis, 

Emerson, and Klineberg 2011). Therefore, racial residential segregation is repeatedly 

used as both a dependent and an independent variable in investigations of the poignancy 

of the racial hierarchy. Nevertheless, in one of the central conversations in 21
st
 century 

race scholarship—the role of Latinos and Asians in the United States racial hierarchy—

the residential segregation literature has made limited contributions. 

After the Immigration Reform Act of 1965—which made it possible, for the first 

time in United States’ history, for substantial numbers of non-northwestern Europeans to 

enter the country—the racial profile of the United States underwent a dramatic change. 

The United States went from having 99.1 percent of the population identify as either 

White or Black (88.6 percent White and 10.5 percent Black)
3
 in the 1960 census to 63.7 

percent of the population identifying as non-Latino White, 12.2 percent non-Latino 

Black, 16.3 percent Latino, 4.7 non-Latino Asian, and 3.1 percent some other group by 

the 2010 census.
4
 

                                                        
 

3
 Author’s own calculations of 1960 United States Decennial Census Summary File One which does not 

include Hispanic origin data. Thus, this White percentage includes a small Latino population. 
4
 Author’s calculations from the 2010 United States Decennial Census Summary File One. 
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An essential question being investigated by race scholars is how these changes are 

impacting the previously dichotomous racial structure of the United States. Some argue 

Latinos and Asians are being integrated into the “White” race like the European 

immigrants before them, others argue they are assimilating into the Black community as 

they are seen as “people of color,” while still others argue they are becoming their own 

distinct racial groups in the middle of the racial hierarchy (Portes and Zhou 1993; Waters 

2001; Bonilla-Silva 2002; Forman 2002; Murguia and Saenz 2002; Padín 2005; Bean and 

Lee 2009; Marrow 2009). 

Noting the centrality of residential segregation in the replication and reflection of 

the racial hierarchy, scholars have attempted to use residential distribution to illuminate 

the integration of Latino and Asian immigrants into the United States’ racial structure. 

Yet researchers have been unable to simultaneously test divergent hypotheses of the 

racial structure using the common measures of residential segregation. For example, 

some indexes—like the Dissimilarity Index—measure the segregation of two groups 

from one another, making them ideal for testing if Latinos and Asians are integrating into 

White neighborhoods. Nevertheless, since the Dissimilarity Index is unable to establish if 

the racial structure as a whole can be characterized as dichotomous or multi-tiered, 

researchers cannot test to see if the bifurcated hypotheses are more accurate explanations 

of the residential patterns than the multi-tiered hypotheses. Similarly, indexes like the 

Information Index that measure if multiple groups are integrating into a cohesive whole 

are useful for concluding whether the population is becoming one group or multiple 

distinct groups but cannot be used to evaluate if the segregation is actually the integration 

of some groups (e.g. Whites and Asians) and the simultaneous segregation of other 
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groups. Not being able to determine which racial structure hypotheses the residential 

distribution supports leaves an important information void that constrains the 

investigation of and theorizing about the racial hierarchy. 

Therefore, in order to investigate the emerging racial structure as manifested in 

residential distribution, this paper circumvents the limitations of segregation indexes by 

comparing the observed residential segregation in the United States from 1980 to 2010 to 

computer simulations of the 11 hypothesized racial structures. Using the decennial 

census, this paper evaluates the racial demographics in every tract in the entire United 

States in all three decades. Since the traditional indexes of segregation are not used, the 

typical limitation to large metropolitan areas is not necessary, allowing this research to 

mirror other investigations of racial inequality (e.g. income, education, and health) in its 

comprehensive evaluation of the contemporary United States’ racial structure. 

1.1. Theoretical Background 

Endearingly called the land of immigrants, the United States was founded on the 

assumption that national unity could be fostered among individuals who consciously 

chose to comply with a common social contract. The proponents of the United States 

experiment argued that creating unity among various groups of newcomers would be 

easier than Europe’s efforts to create nation-states among groups who have historically 

engaged in internecine conflict (Bean and Lee 2009). Nevertheless, as Myrdal (1944) 

articulated, the United States experiment was also founded on an economic system that 

provided prosperity for the owners of production through the exploitation of their 
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laborers. Therefore, from its beginning the United States has held the paradoxical ideals 

of democratic equality and capitalistic exploitation. 

This, however, was synthesized by racial categorization. Whites were seen as the 

incoming immigrants who could equitably participate in self-ruling while Blacks were 

perceived as incompetent for democracy and thus could be economically exploited. 

While the structure of racial hierarchy was first substantiated in the United States through 

slavery, the positioning of Whites as socially and economically superior has continued 

through alternative mechanisms, such as share cropping, Jim Crow laws, de facto 

segregation, the penitentiary system, and even segregated religious congregations 

(Johnson 1943; Van den Berghe 1967; Wilson 1978; Emerson and Smith 2000; Royster 

2003; Alexander 2010; Bobo and Thompson 2010). 

In particular, residential segregation has played a central role in the creation and 

perpetuation of the racial hierarchy. Robert Park (1928) found that an essential element of 

the early 20
th

 century European immigrants’ successful incorporation into the White 

mainstream community was their integration into White neighborhoods. Conversely, a 

principle contributor to the Black communities’ continuing subjugation was their on-

going residential segregation, especially in the Northern cities (DuBois 1990/1903; 

Johnson 1943; Massey and Denton 1993; Pattillo 2000). Therefore, understanding the 

residential segregation patterns of the more recent waves of Latino and Asian immigrants 

is essential to conceptualizing their positioning in the racial hierarchy. 

Some researchers argue that Latino and Asian immigrants, like the European 

immigrants before them, will eventually become a part of the White majority (Massey 

and Denton 1987; Yancey 2003; Lee and Bean 2004; Iceland and Wilkes 2006; Bean and 
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Lee 2009; Marrow 2009). Nevertheless, a key distinction between European immigrants 

and their Latino and Asian counterparts is the historical differentiation of Latinos and 

Asians as separate races by court cases, occupational segregation and government-

initiated affirmative action programs (Bean and Lee 2009; Glenn 2004). Thus, some 

suggest the growing divide is between Whites and “people of color” (Iceland et al. 2002; 

Iceland 2004; Scopilliti and Iceland 2008; Hao and Fong 2011; Farrell and Lee 2011). 

Bonilla-Silva (2002) argues Latinos and Asians are becoming neither “White” nor 

“Black” but rather contributing to a newly emerging three-tiered racial structure. In this 

hierarchy, Whites remain on the top, followed by “honorary Whites”—including many of 

the Latino and Asian immigrants—followed by the “collective Blacks”—including 

African Americans and other dark skinned and socioeconomically disadvantaged 

immigrant groups.
 5

 He recognizes that immigrants from Asia and Latin America do not 

have the same concept of race as United States’ citizens, yet he argues that over time 

immigrants reinterpret their own identity through United States’ racial categories, 

perceiving themselves as one of these three general categories. Frank, Akresh, and Lu 

(2010) substantiate this claim by demonstrating Latino immigrants’ racial identifications 

change as they adopt the United States’ conception of race. These researchers concluded 

that external interpretations of Latinos’ race as neither White nor Black led Latinos to 

categorize themselves as a distinct racial group. 

                                                        
 

5
 While a complete test of Bonilla-Silva Latin Americanization of United States’ race relations 

would require phenotype data, a simplified version using racial categorization can be used to show support 

for or against his theory. 
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Finally, Maly (2005) argues that when multiple groups are present, no single 

group feels threatened, which stabilizes integration. Thus, the increase of Latino and 

Asian immigration will lead, in Maly’s view, to multiracial integration. Therefore, while 

it is clear that the influx of Latino and Asian immigrants has altered the United States’ 

racial structure, it remains unclear as to how. Since residential segregation is a central 

element in the perpetuation of the racial hierarchy, an important part of testing these 

theories of the United States’ racial structure is examining the changes in residential 

distribution. 

1.2. Hypotheses 

Given the four largest racial groups, there are three hypothetical types of 

integration. The first is that all four groups integrate, the second that three of the four 

groups integrate with each other, and the last is that only two groups integrate with each 

other while the other two remain separate. The first of these types, complete integration, 

would mean, as Maly (2005) hypothesizes, that all four racial groups are increasingly 

evenly distributed across all census tracts. 

Hypothesis One: Complete Integration: Blacks, Latinos, Asians and Whites are 

increasingly integrating, meaning that they are, over time, more evenly 

distributed throughout all census tracts. 
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The second type of integration is when three of the four groups integrate with 

each other.  For completeness, I test White/non-White, Black/non-Black, Latino/non-

Latino and Asian/non-Asian.
6
  

Hypothesis Two: White/Non-White Bifurcation: Over time, Blacks, Asians, and 

Latinos are integrating with each other but remaining segregated from 

Whites. 

Hypothesis Three: Black/Non-Black Bifurcation: Over time, Whites, Asians, and 

Latinos are integrating with each other but remaining segregated from 

Blacks. 

Hypothesis Four: Latino/Non-Latino Bifurcation: Over time, Whites, Blacks, and 

Asians are integrating with each other but remaining segregated from 

Latinos. 

Hypothesis Five: Asian/Non-Asian Bifurcation: Over time, Whites, Blacks, and 

Latinos are integrating with each other but remaining segregated from 

Asians. 

The final type of integration is that only two groups are integrating with one 

another; the others are not. To test this presumption as a hypothesis, we can look at every 

possible pair to see if they are integrating with each other. As we test each pair, the 

assumption is made that the remaining two groups are segregated from the pair and from 

each other. It is possible that the population has two pairs that are simultaneously 

integrating with one another. Yet each pair must be tested separately. Thus, if two distinct 

                                                        
 

6
 Perceived as perpetually foreign, it is hypothetically possible that Latinos or Asians are increasingly seen 

as the “other” while the remaining three groups are integrated with each other. 
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pairs are integrating we can conclude that the population is actually two super groups that 

are made up of two smaller racial groups. There are six different possible pairs of 

integration. 

Hypothesis Six: White—Asian Integration: Whites and Asians are integrating but 

remaining distinct from Latinos and Blacks. 

Hypothesis Seven: White—Latino Integration: Whites and Latinos are integrating 

but remaining distinct from Asians and Blacks. 

Hypothesis Eight: White—Black Integration: Whites and Blacks are integrating 

but remaining distinct from Latinos and Asians.  

Hypothesis Nine: Black—Latino Integration: Blacks and Latinos are integrating 

but remaining distinct from Whites and Asians. 

Hypothesis Ten: Black—Asian Integration: Blacks and Asians are integrating but 

remaining distinct from Latinos and Whites. 

Hypothesis Eleven: Asian—Latino Integration: Asians and Latinos are 

integrating but remaining distinct from Whites and Blacks. 

1.3. Data and Methods 

1.3.1. Data 

In order to examine the change that Latino and Asian immigration has had on 

residential segregation, this study examines the racial residential distribution using the 

last four United States decennial censuses. The data comes from the publicly accessible 

summary file one (SF1) on the racial composition of all the census tracts in each of these 
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censuses. Concerned with the racial structure of the four largest racial groups, who 

combined made up 97 percent of the country’s total population in 2010, I used mutually 

exclusive categories: Latino or Hispanic Origin, Non-Latino White, Non-Latino Black, 

Non-Latino Asian, and all others (including American Indian, Pacific Islander, some 

other race, and all individuals who reported two or more races).
7
 

Because I am interested in examining the emerging United States’ racial structure, 

it is imperative to incorporate how race plays a role in racial segregation across the entire 

nation, and not just, as is typical, in metropolitan areas. As Parisi, Lichter, and Taquino 

(2011) argue, comparing census tract racial proportions to their own metropolitan 

proportions misrepresents United States’ segregation. This is because race plays a role in 

which metropolitan areas individuals reside. Additionally, the influx of Latino 

immigrants into small towns and rural areas means contemporary patterns of immigrant 

integration are also occurring in areas that have not traditionally been seen as places to 

study race relations or segregation. For these reasons, this research examines racial 

distribution across all 50 states and the District of Columbia. 

This study compares the racial composition of census tracts to the demographic 

composition of the country.
8
 For the 2000 and 2010 data, the Census Bureau classified all 

                                                        
 

7
 In 2000 and 2010 censuses the Asian category was distinct from the Pacific Islander classification. In the 

1980, the Asian category had subcategories; thus, for this analysis Japanese, Chinese, Filipino, Korean, 

Asian Indian, Vietnamese were considered Asian while Hawaiian, Guamanian, Samoan were considered 

Pacific Islander. In the 1990 census there was no distinction; for this year the Asian category actually 

includes Pacific Islander. 
8
 While some argue for an analysis of racial distribution using census block groups instead of census tracts 

to capture the division of residents more precisely, they are not commonly used in residential distribution 

studies because of their greater potential for variance and change over time. So this study uses census tracts 

instead of block groups. Yet the larger size of the census tracts means this study, if anything, overestimates 

the actual amount of interaction between various racial groups. Census tracts usually contain between 2,500 

and 8,000 people and do not cross political or county boundaries. In residential segregation literature 
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land within the United States as belonging to one and only one census tract. In 1990, the 

census Bureau was still expanding census tracts to non-metropolitan areas. Counties 

without census tracts were divided into Block Numbering Areas (BNAs). The delineation 

between BNAs and census tracts in the 1990 census was that local census statistical area 

committees reviewed the boundaries of census tracts while BNAs were selected by state 

agencies and American Indian tribal authorities with assistance from the federal Census 

Bureau (United States’ Department of Commerce 1994). In 1980, BNAs did not exist for 

rural areas without census tracts, so I treated the county as a census tract. Although other 

levels of geographic analysis were available, rural counties often have a comparable 

population to census tracts. After the redefining of census tracts for 1980 and 1990, there 

were 48,411 tracts in 1980, 56,514 tracts in 1990, 65,174 in 2000 and 72,531 in 2010. 

The 1980 tracts had a mean total population of 4,679.64, the 1990 mean was 4,466.94, 

the 2000 mean was 4,318.01 and the 2010 mean was 4,256.74. Since the analysis across 

years compares proportions of the populations in tract types instead of changes in specific 

census tracts, the larger number of tracts in the later years does not affect the analysis nor 

does any change in the geographic boundaries of specific tracts.
9
 The comparability 

                                                                                                                                                                     
 

census tracts are often referred to as neighborhoods. Although they are the best approximation of 

neighborhoods in national data, they do not necessarily equal the communities’ perceptions of 

neighborhood boundaries. Therefore, in order to be as precise as possible about my findings I use “census 

tract” and not “neighborhood” throughout this paper. 
9
 Since the geographic boundaries of some census tracts—especially in growing metropolitan areas—have 

changed considerably in the last three decades, one approach to looking at the change in residential 

distribution would be to normalize all the tracts to match the most recent census boundaries. This would 

ensure that any changes where in fact due to different racial distributions. Yet, this shifts the theoretical 

consideration to who is moving in and out of specific places. Instead, this paper is interested in the 

frequency of certain types of neighborhoods. Thus, this paper is intentionally choosing to define each 

census tract as it was defined in the year the data was collected. Additionally, the normalized data in the 

Neighborhood Change Database only goes back to 1990 which would eliminate the ability analyze the 

1980 data. 
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between the change in total number of tracts over each decade and the mean population 

size of the tracts demonstrates that using the BNAs and rural counties as pseudo tracts in 

1980 and 1990 provided comparable results to the 2000 and 2010 tracts. Using these 

redefined census tracts, I was able to assess the distribution of the four largest racial 

groups across the United States over the last three decades. 

1.3.2. Methodological Approach 

The existing segregation indexes all require the researcher to begin with an 

assumption about the racial structure rather than enabling the researcher to test the 

current racial structure. The indexes with the most historical precedent, like the 

Dissimilarity Index, measure the observed distribution of one racial group across the 

distribution of a second racial group (Duncan and Duncan 1955; Taeuber and Taeuber 

1965; Massey and Denton 1988; Gorard and Taylor 2002). 
10

 Thus, these indexes assume 

that the population is bifurcated. As such, they are unable to examine non-dichotomous 

segregation patterns (Smith 1998; Logan and Zhang 2010; Parisi, Lichter, and Taquino 

2011; Farrell and Lee 2011).
11

 Theil’s Information Index, on the other hand, compares 

the distribution of groups across a geographic area to the area’s Entropy Index, which is a 

measure of diversity or group representation in the total population (Theil 1972; Reardon 

                                                        
 

10
 The most common of these included: the dissimilarity, isolation, delta, absolute centralized, and spatial 

proximity indexes (Duncan and Duncan 1955; Taeuber and Taeuber 1976; Massey and Denton 1988; 

Iceland et al 2002). 
11

 Researchers have attempted to use these indexes for populations with multiple races by dividing the 

population into dichotomous pairs (i.e., White-Black, White-Latino, White Asian, Asian-Black, Black-

Latino, and Latino-Asian). This is problematic because the implicit assumption of these segregation 

indexes is that the population is bifurcated. Therefore, when segregation is multi-tiered the indexes can be 

misleading because of their base assumptions. For a further explain of this see Howell’s “Introducing the 

Index of Segregation.” 
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and Firebaugh’s 2002). Therefore, it assumes that multiple groups are either all 

integrating or segregating at the same rate with each other (see Chapter Two for a more 

detailed discussion of existing indexes).
 12

 It then also cannot be used to test the multiple 

differing hypotheses of racial structure. 

Recognizing the limitations of the segregation measures to describe the racial 

distribution, scholars have attempted to use descriptive statistics to analyze the racial 

makeup of the country’s metropolitan areas (Denton and Massey 1991; Alba et al 1995; 

Smith 1998; Friedman 2008; Logan and Zhang 2010; Parisi, Lichter, and Taquino 2011; 

Farrell and Lee 2011). After categorizing census tracts into a typology, these researchers 

analyzed the increases and decreases in tract type frequencies over a ten year period. 

Unlike segregation indexes that conceptualize integration as the equal distribution of 

groups, the tract typology approach conceptualizes integration as each group having a 

“critical mass.” There is a spectrum of what researchers consider a “critical mass” 

ranging from 1 percent to 20 percent of the population. While this concept of segregation 

gives a much-needed descriptive picture of the contact between groups, group population 

proportions are not accounted for, negating comparisons between places or across times 

with divergent racial demographics. Therefore, this approach is also unable to distinguish 

the impact of the demographic changes on the racial structure. 

In order to examine the changes in the racial hierarchy as evidenced by residential 

segregation, a new approach is needed. Borrowing from the neighborhood typology 

                                                        
 

12
 Responding to Reardon and Firebaugh’s (2002) critics of Theil’s Information Index, Hao and Fong 

(2011) created a method of decomposition to illuminate the dichotomous pairs that were contributing most 

to the segregation. Yet, this method, like the traditional segregation indexes, presumes dichotomous 

segregation and thus is unable to investigate the contemporary racial structure. 



 14 

approach, this paper first categorizes tracts across the nation from 1980 to 2010 to 

descriptively illuminate how census tracts have changed over the three decades. Then, 

using the racial demographics of each decade and the total population in each tract, this 

study created 11 different computer simulations that emulated what the racial 

composition of each tract would be for each of the 11 hypothesized structures. For 

example, for hypothesis one (all four racial groups are integrating with one another) the 

computer simulations derived what the racial demographics of each tract in all three 

decades would have looked like if race played a decreasing role in residential choices. By 

comparing the actual distribution to the 11 hypothesized distributions, this research is 

able to reject hypotheses that are not confirmed by the observed distributions. 

1.3.3. Descriptive Measure of Residential Distribution 

To visualize the racial distribution across census tracts, I classified each tract by 

its proportion of each race. Similar to the descriptive tool used by Farrell and Lee (2011) 

to illuminate racial groups’ exposure to divergent levels of Entropy (diversity), each tract 

was classified as less than five percent White, at least five percent but less than 10 

percent White, at least 10 percent but less than 15 percent White, and so on. Every tract 

also was given a classification for its Black, Latino, and Asian proportions. Therefore, 

each tract has four different classifications. I then calculated the percentage of each race 

that lives in each classification. In other words, I derived the percent of the total White 

population that lives in tracts with less than a five percent White population, the percent 

of the total White population that lives in tracts with at least a five percent White 

population but less than a 10 percent White population, and so on. I did this for all 20 

categories for each of the four races. These calculations could then be graphed to 
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illustrate the distribution of all four races. This visualization enables researchers to 

comprehend the frequency of different racial proportions within tracts. While this is a 

helpful first step, alone it does not enable one to test the 11 hypothesized racial structures. 

Hence, to test the 11 hypotheses, I derived computer simulations of the 

hypothesized distributions and compared them to the observed distributions. The 

following section, “Creating the Eleven Hypothesized Distributions,” is a detailed 

explanation of how the simulations were created. Readers that are primarily interested in 

the substantive results of the paper or who are unfamiliar with computer simulations 

might benefit from returning to this section after they familiarize themselves with the 

results and conclusions of the paper. 

1.3.4. Creating the Eleven Hypothesized Distributions 

The first hypothesis of complete integration presumes that there is an equal 

distribution of all four races across the tracts. To test this, I simulated what integration 

would look like over these three decades given the racial demographics of the country 

and the total population in each tract. For each tract, I took the total population and then 

randomly generated the number of each race that would live in that tract. I did this using 

Stata’s rbinomial function. For each race in each tract, I set the number of trials to the 

total population of the tract and the likelihood of success to the proportion of the race in 

the total population. In this way, I was able to distribute the racial groups randomly 

across the tracts. The “all other groups” classification was derived by subtracting the 

summation of the other four groups from the total population in the tract. In this way, I 

could ensure that although each race was being generated separately the total population 

of the tract still remained at its observed total. 
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To help understand this process, consider a hypothetical tract of 5,000 people. No 

matter what the actual racial demographics of the tract were, I created a new population 

of people to live in the tract. Using the randomizing function, I ensured that people were 

assigned to this tract as though their race had no influence on where they lived in the 

country. Therefore, in 1990 when the non-Hispanic White population was approximately 

75.6 percent of the non-Hispanic White population, this tract would have close to 3,782 

non-Hispanic Whites, but in 2010 when the non-Hispanic White population was 63.7 

percent the population of this tract would have closer to 3,187 non-Hispanic Whites. 

The benefit of using the randomizing function instead of assigning the number of 

each race that would perfectly resemble the national racial demographics is that these 

simulations can better approximate what truly random non-racialized distribution would 

look like since non-racialized distributions would never perfectly resemble equal 

distributions.
13

 The possible shortcoming of randomizing the distribution is that 

difference between the observed and simulated distributions may be due to 

randomization, not to actual differences in racial distribution. Therefore, I ran 100 

simulations. By doing so, I tested whether the observed data was within the 95 percent 

confidence interval of the mean simulation. I began with 100 simulations as an arbitrary 

number, yet the proportion of each group that lived in the specific tract types did not 

range more than hundredths of a decimal point across the 100 simulations, ensuring that 

more simulations were not necessary for accurate hypotheses tests. 

                                                        
 

13
 By using simulated data that is randomly derived, I am able to give credence to Cortese, Falk, and 

Cohen’s (1976) concern that indexes that do not take into consideration random distribution do not 

accurately reflect what integration actually would look like if race was not playing a role in racial 

distribution. 
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Similarly, the second hypothesis—that the racial structure is a White/non-White 

bifurcation—can be tested by examining if Blacks, Latinos, and Asians are integrating 

with one another. Because the conception of segregation in the literature is the void of 

integration, we have no standard for what is “segregated.” Furthermore, what has 

historically been called “high” levels of segregation (Dissimilarity Indexes exceeding 

0.6) looks remarkably different for White and Black distribution patterns due to the 

populations’ dramatically different population proportions. Thus, while “segregation” 

cannot be simulated, integration can. Therefore, the test of this and all the three and two 

group segregation patterns focus on the groups that are theoretically integrating. For this 

hypothesis, we want to see if Blacks, Latinos, and Asians are integrating. In order to 

isolate the integration of these three groups, I left the observed White population in each 

tract as is. Then, for the remaining undefined population (total tract population minus the 

observed White population), I used Stata’s rbinominal function to randomly distribute the 

Latinos, Blacks, Asians, and “all others” throughout the tracts. I again created 100 

different simulated populations for this hypothesis. Moving on to hypothesis 3, 4, and 5, I 

similarly set the non-integrating group’s (e.g. Blacks for hypothesis 3) tract population to 

the observed population and then randomly distributed the remaining groups. 

In a comparable fashion, for hypothesis 6 through 11 I set the tract populations of 

the two non-integrating groups to their observed population and then randomly 

distributed the remaining two groups. For example, for hypothesis six—that Whites and 

Asians are integrating but Blacks and Latinos are remaining their own segregated 

groups—I set the tract totals of Blacks and Latinos to their observed distribution. I then 

randomly distributed the Whites and Asians amongst the remaining tracts. I calculated 
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100 different simulations for each of these six hypotheses. With 100 simulations for each 

of the 11 hypotheses I was then able to test the observed distribution against each of the 

hypotheses. 

1.3.5. Testing the Hypotheses 

Similar to descriptive analysis of the observed data, for each simulation I 

calculated the percentage of each race that resided in tracts with a particular percentage of 

their own race. So, for example, for the first simulation I calculated the proportion of the 

Black population that lived in tracts that were 95 to 100 percent Black. Secondly, I 

calculated the variance or summation of squared difference between the observed data 

and each of the simulations. This enabled me to quantify the similarity (or difference) 

between the observed and hypothesized data, allowing me to test the validity of each 

hypothesis. The equation for the variance is as follows: 

   ∑       
 

 

   

 

Equation 1.1– Variance between Observed and Simulated Tract Types 

where i is the tract types (e.g. 0 to 5 percent; 5 to 10 percent),   the total number of tract 

types (which was 20 in this analysis),    is the observed group’s proportion that resided 

in the i
th

 tract type, and    is the simulated group’s proportion that resided in the i
th

 tract 

type. This variance ranges from zero to two, with zero meaning the simulated data was 

identical to the observed data and two meaning that the simulated data was the complete 

opposite of the observed data. For example, if 100 percent of the Blacks in both the 

observed and simulated data lived in tracts that were 45 to 50 percent Black the variance 
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would be zero. Yet if 100 percent of the Blacks in the observed data lived in tracts that 

were 95 to 100 percent Black and 100 percent of the Blacks in the simulated data lived in 

tracts that were zero to five percent Black the variance would equal two. 

For each hypothesis, I took its 100 corresponding simulations and found the mean 

variance between the observed data and these simulations. Next, I found the range of the 

variance that encompassed 95 percent of the simulations’ variances—the 95 percent 

confidence interval. Like other hypothesis tests, I then examined the 95 percent 

confidence interval to see if it contained zero. In other words, I tested to see if the 

observed data is statistically significantly different from the hypothesized simulations. I 

can also test to see if over time the variances of the various hypotheses are moving 

towards zero or away from zero. This conveys if over time the residential patterns seem 

to be approaching or diverging from a particular hypothesis. Like all hypothesis tests, 

these tests do not “prove” a particular racial structure, but they are able to either reject or 

fail to reject the hypotheses. From the hypotheses that fail to be rejected, this approach 

can suggest what the contemporary racial structure of the United States is as manifested 

in the residential distribution. 

1.4. Results 

1.4.1. Descriptive Statistics of Racial Segregation 

Before testing the hypotheses, descriptively observing the patterns of racial 

distribution helps to accurately conceptualize what segregation/integration looks like in 

the United States. In 1980, the residential distribution of the White population was the 
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inverse of the Asian population. As seen in Figure 1.1, nearly half of the White 

population (49.44 percent) lived in census tracts that were over 95 percent White, while 

very few Whites (3.72 percent) lived in tracts where they were not the majority. 

Conversely, nearly half of Asians (48.93 percent) lived in tracts where they were less 

than five percent of the population, while very few Asians (11.03 percent) lived in tracts 

where they were the majority. In other words, Whites were primarily living by 

themselves while Asians were living amongst other races. 

 

Figure 1.1— Changes in Racial Group Distribution from 1980-2010 

On the whole, Latinos and Blacks were much more likely to be found in all the 

other tract classifications than either Asians or Whites. Yet, as the tipping point 

hypothesis predicts, most tracts are either less than 20 percent Black or more than 80 

percent Black because as the Black proportion breaches the “tipping point” Whites move 
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out and Blacks become the overwhelming majority. On the other hand, a substantial 

proportion of Latinos (15.46 percent) lived in tracts with less than five percent Latino. 

Besides a decrease in the extreme cases for Whites and Asians, their patterns of 

segregation did not change substantially from 1980 to 2010. In fact in 2010, there were 

no tracts in the entire United States with 90 percent or more Asians—even in the 

“Chinatowns” of large metropolitan areas. The Latino and Black populations, on the 

other hand, began converging to a straight line as their populations became equally 

distributed across different tract types. While the Black distribution is still slightly more 

‘U’ shaped than the Latino population, it is evident that Latinos and Blacks are 

increasingly having similar segregation patterns. This, however, does not mean that they 

are living together; rather, it means that Latinos are nearly as segregated (living by 

themselves) as Blacks. 

Importantly, despite the Black and Latino distribution looking equally distributed, 

they are not equally distributed across tracts but equally distributed across different types 

of segregated tracts. In order to comprehend the level of segregation shown, it is helpful 

to compare the graphs to the commonly used dissimilarity index. The White-Black 

dissimilarity index across all tracts in the nation in 1980 was 0.75, decreasing slightly to 

0.70 in 1990, which becomes 0.69 in 2000, and 0.66 in 2010. Dissimilarity indexes above 

0.6 are considered high levels of segregation and thus even the 2010 graph is representing 

what has traditionally been conceptualized as high levels of segregation.
14

 

                                                        
 

14
 Latino segregation is similarly high, with White-Latino dissimilarity index being 0.68 in 1980, 0.59 in 

1990, 0.66 in 2000, and 0.62 in 2010; Black-Latino dissimilarity index being 0.77 in 1980, 0.69 in 1990, 

0.70 in 2000, and 0.65 in 2010; and Asian-Latino dissimilarity index being 0.62 in 1980, 0.54 in 1990, 0.60 
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In brief, over the three decades Whites have become less isolated but still live in 

tracts with an overwhelmingly White majority. Asians have become more concentrated, 

but the majority still lives in tracts with very small proportions of Asians. Latinos have 

become more concentrated, matching the segregation patterns of Blacks. Blacks have 

become slightly less concentrated but on the whole are still living either in tracts with few 

Blacks or tracts that are overwhelmingly Black. 

This descriptive examination of United States racial patterns demonstrates that the 

White, Latino, and Black populations all have significant proportions in highly 

concentrated tracts. Yet, without testing the 11 integration hypotheses, we cannot 

determine to what extent these patterns are products of their specific population 

proportions and to what extent the patterns represent racial group specific segregation 

patterns. 

1.4.2. Complete Integration Hypothesis 

The complete integration hypothesis presumes that race plays a decreasing role in 

residential patterns. This hypothesis can be tested by calculating the variance between the 

actual residential distribution and the hypothesized complete integration. The variance 

ranges from zero (the observed distribution is identical to the hypothesized distribution) 

to two (not a single person in the observed distribution lives in a tract that the 

hypothesized distribution would predict). As seen in Table 1.1, in 1980 the mean variance 

                                                                                                                                                                     
 

in 2000, and 0.59 in 2010. Asian segregation is also high although less so with Whites than Blacks with 

White-Asian dissimilarity index being 0.60 in 1980, 0.60 in 1990, 0.60 in 2000, and 0.59 in 2010 and 

Black-Asian dissimilarity index being 0.81 in 1980, 0.75 in 1990, 0.74 in 2000, and 0.70 in 2010. 
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between the Black, Latino, and White residential patterns were 0.9761, 0.8678, and 

0.8785 respectfully.
15

 This signifies that in 1980 the complete integration hypothesis was 

not observed in the population. 

Race Mean Variance Confidence Interval (95%) 

Black   

1980 0.9761 0.9757               0.9765 

1990 0.9408 0.9404               0.9411 

2000 0.9309 0.9307               0.9310 

2010 0.9063 0.9062               0.9064 

Latino   

1980 0.8678 0.8677               0.8680 

1990 0.7214 0.7178               0.7247 

2000 0.9124 0.9123               0.9125 

2010 0.9038 0.9028               0.9048 

Asian   

1980 0.2941 0.2941               0.2941 

1990 0.4818 0.4818               0.4818 

2000 0.5792 0.5790                0.5793 

2010 0.3921 0.3891               0.3948 

White   

1980 0.8785 0.8744               0.8836 

1990 0.6840 0.6795               0.6881 

2000 0.8793 0.8763               0.8828 

2010 0.9327 0.9297               0.9358 

Table 1.1— Integration Hypothesis Variance from Observed Data 

Over the 30 year time period, the Black mean variance decreased slightly to 

0.9063, yet the White, Latino and Asian mean variance increased. As visualized in Figure 

1.2, for the first time in 2010 the White mean variance surpassed the Black mean 

variance, signifying that Blacks are now more evenly distributed across tracts than 

Whites. This means that despite the decrease in the number of Whites living in tracts that 

are over 95 percent White, the national demographic shifts are changing faster than the 

                                                        
 

15
 The variance between each of the 100 simulations and the actual data was found and thus the mean 

variance is the mean of these 100 variances. 
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diversification of majority White census tracts. Thus, when the declining proportion of 

the White population is taken into consideration, White segregation has increased. 

Similarly, Latino and Asian segregation has increased.
16

 Thus, not only does the 2010 

data demonstrate the population is not integrating, the trajectory of change from 1980 to 

2010 suggests that the United States is moving away from rather than toward complete 

integration. 

 

Figure 1.2— Integration Hypothesis Variance from Observed 1980-2010 

1.4.3. Bifurcation Hypotheses 

As established above, testing to see if the observed residential distribution is 

conforming to a White—non-White bifurcation entails examining Black, Latino, and 

Asian integration. Since we are interested in the integration of the Black, Latino, and 

Asian population we consider the White segregation as a given, meaning that the 

                                                        
 

16
 Asians distribution is distinct from the other three groups. While their smaller size might play a factor, it 

is not the whole story. In 1980, Latinos were 6.4 percent of the population and had a mean variance of 

0.8678. In 2010, Asians were 4.7 percent and had a variance of 0.3921. The paper will turn to the specifies 

of this case later. 
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simulated White distribution was set to the observed distribution of the White population. 

As shown in Table 1.2, Blacks, Latinos, and Asians are closer to integration with each 

other than the population as a whole. Nevertheless, over the 30 years, Blacks and Latinos 

became less integrated with each other instead of the other way around. Asians, on the 

other hand, increasingly integrated with both Latinos and Blacks. Thus, the evidence 

presented rejects the hypothesis that the United States is currently or is moving toward a 

White—non-White color line. 

Race White/Non-

White 

Black/Non-

Black 

Latino/Non-

Latino 

Asian/Non-

Asian 

Black     

1980 0.0772 — 0.8755 0.9530 

1990 0.0625 — 0.8107 0.8979 

2000 0.0875 — 0.7830 0.8840 

2010 0.0847 — 0.6659 0.8484 

Latino     

1980 0.0611 0.7725 — 0.8572 

1990 0.0451 0.4273 — 0.6277 

2000 0.0662 0.7443 — 0.8762 

2010 0.0642 0.7087 — 0.7741 

Asian     

1980 0.2941 0.2941 0.2941 — 

1990 0.0612 0.4818 0.4818 — 

2000 0.0872 0.5754 0.5747 — 

2010 0.1158 0.2382 0.2765 — 

White     

1980 — 0.5733 0.7451 0.7616 

1990 — 0.5152 0.3828 0.6415 

2000 — 0.4867 0.4595 0.5573 

2010 — 0.3571 0.2681 0.4817 

Table 1.2— Bifurcated Hypotheses Mean Variance from Observed Data 

To test the Black/Non-Black Bifurcation hypothesis, the Black population was 

considered fixed while the population distribution of Whites, Latinos and Asians was 

simulated. Despite some decreases in White, Latino, and Asian mean variances, their 

levels of segregation from each other remained high. Latinos were particularly segregated 
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from Whites and Asians with a mean variance of 0.7087 in 2010. Thus the Black—non-

Black hypothesis is also rejected. 

Similarly, the Latino/non-Latino Bifurcation hypothesis is rejected because 

Whites, Blacks, and Asians are not integrated into one group that is distinct from Latinos. 

Additionally, it provides additional evidence to reject the Black—non-Black hypothesis 

as the decrease in White mean variance over the decades demonstrates that Whites are 

integrating some with Blacks and Asians. Thus, the increase in White segregation is due 

to their increased segregation from Latinos. Finally, the large mean variances derived in 

the test of the Asian—non-Asian Bifurcation hypothesis further confirms that in 

particular Latinos, Whites, and Blacks are not integrating with each other. Therefore, 

these tests reject all four bifurcation hypotheses and demonstrate that there are at least 

three distinct racial groupings in the United States’ population. 
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Figure 1.3— Bifurcated Hypotheses Variance from Observed 1980-2010 

1.4.4. Integrated Pair Hypothesis 

To evaluate the final six hypotheses, the distribution of each two-group 

combination was tested to see if the respective groups were integrated amongst each 

other. In general, Table 1.3 demonstrates that the segregation between pairs either 

remained the same or decreased over the 30 year period. Segregation was highest in all 

three pairs that included Whites and smallest for all three pairs that included Asians. In 

2010, the lack of integration between Whites and Blacks and Whites and Latinos was 

comparable. Over the 30 years, the integration of Asians across tracts with Whites 

decreased as their integration with Latinos and Blacks increased. Although Asians are not 

perfectly integrated with any one group, they are integrating with each of the three 
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groups. Therefore, there is no one pair that is completely integrating, but the paired 

hypotheses demonstrate that Whites, Latinos, and Blacks are segregated while Asians are 

integrating with all three of these groups. 

 

Year White / Black White / Latino White / Asian 

1980 0.5887 / 0.8541 0.4232 / 0.7632 0.0292 / 0.2941 

1990 0.4572 / 0.7834 0.2638 / 0.4346 0.1309 / 0.4816 

2000 0.2551 / 0.7159 0.2452 / 0.5811 0.1079 / 0.4600 

2010 0.2116 / 0.4192 0.1983 / 0.5707 0.0873 / 0.3640 

    

 Black / Latino Black / Asian Latino / Asian 

1980 0.0832 / 0.0673 0.0543 / 0.2899 0.0086 / 0.1234 

1990 0.0517 / 0.0372 0.0407 / 0.0327 0.0080 / 0.0260 

2000 0.0723 / 0.0477 0.0359 / 0.0413 0.0171 / 0.0430 

2010 0.0633 / 0.0385 0.0264 / 0.0309 0.0169 / 0.0516 

Table 1.3— Paired Hypotheses Mean Variance from Observed Data 

1.5. Discussion 

Examining the still hotly contested hypotheses of the emerging racial structure as 

manifested in the residential distribution over the last three decades, I find that the United 

States has more racial diversity within individual tracts but is proportionately becoming 

more segregated. In other words, although there has been a decrease in tracts with over 

95 percent Whites or 95 percent Blacks (due to the increased racial diversity of the 

nation), the United States and in particular the White population was further away from 

complete integration in 2010 than it was in 1980. It does seem that the White and Black 

segregation levels have decreased some, but both groups remained highly segregated 

from each other. 

Additionally, unlike other studies and theoretical arguments about the racial 

structure, the residential distribution of the United States does not provide evidence that 
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the Latino and Asian immigrants are integrating into the White or Black communities. In 

particular, residential distribution of the last three decades demonstrates that Latinos and 

Asians are not (yet, at least) assimilating into the White communities like the European 

immigrants before them. Subsequently, the Latino and Asian immigrants also are not 

integrating into the Black communities as a collective “community of color.” 

Furthermore, Latinos are increasingly segregating into their own communities. 

While the Black population is still slightly more likely to live in highly Black tracts than 

are Latinos likely to live in highly Latino tracts, Latinos have been fast approaching the 

Black levels of segregation. In fact, the patterns of Black and Latino segregation are 

hardly distinguishable in 2010, as seen in Figure 1.1. This means that Whites, Blacks, and 

Latinos are predominantly living in their own tracts, away from one another. 

Asian residential patterns are different from the other three groups. Even when 

their small proportion is taken into consideration they are still more likely than Latinos to 

be integrated with Whites and Blacks. There could be several explanations for this 

pattern, including the socioeconomic and phenotype diversity of the immigrants who are 

considered “Asian” by the census. Thus, perhaps certain ethnic groups within the Asian 

category are integrating into the White community, while others are integrating into the 

Black and Latino communities. While it is unclear exactly the trajectory of their 

residential segregation, it seems clear for now that, taken as a broad category, Asians  are 

integrating into White, Black, and Latino tracts. Therefore, examining the changes in the 

residential distribution of the last three decades, this research suggests that the 

contemporary racial structure has three groups. 
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Of the proposed theoretical conceptions of the contemporary racial structure in 

the United States, the findings of this study most strongly support Bonilla-Silva’s (2002; 

2004) hypothesis that the emerging racial structure is three-tiered. Of course, a complete 

test of Bonilla-Silva’s theory would need to take into consideration phenotype and ethnic 

heritage, since he argues that these characteristics will determine the initial placement of 

immigrants into this three-tiered structure. Nevertheless, his hypothesis that the majority 

of Latin Americans will be considered “honorary White” corresponds with this study’s 

finding that Latinos are segregating into a distinct third group. Additionally, he argues 

that the variation in Asian immigrant groups means some will be perceived as White 

while others are perceived as “honorary White” or Collective Black (Bonilla-Silva 2002; 

Bonilla-Silva 2004) which conforms to this study’s finding that Asian immigrants are 

integrating into White, Black, and Latino communities. Therefore, although this study 

cannot provide explicit evidence of Bonilla-Silva’s categories, of all the existing 

hypotheses regarding the contemporary structure of the United States this study provides 

additional evidence that a three-tiered hierarchy is the most accurate explanation of the 

racial structure. 

1.6. Conclusion 

Much has been written on the transformation in the United States’ racial structure 

due to the increase in Latino and Asian immigration, but the hypotheses of the 

contemporary racial structure have not been systematically tested using residential 

distribution data. Recognizing segregation’s ongoing impact on both the perpetuation and 

manifestation of the racial hierarchy (Wilson 1987; Clark 1992; Massey and Denton 
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1993; Bobo and Thompson 2010; Dwyer 2010; Feldmeyer 2010; Lewis et al. 2011), this 

study sought to test which hypothesis best describes the patterns of residential 

distribution from 1980 to 2010. While studies have demonstrated that particular 

dichotomous pairs are moving closer or further way from one another, no study has 

demonstrated the extent to which multiple groups are segregating unto themselves. 

Since segregation indexes like the Dissimilarity and Theil’s Information Indexes 

have predetermined assumptions regarding the racial structure, this study employed 

computer simulations to simultaneously evaluate all the hypothesized distributions 

compared to the observed distributions. With the use of these computer simulations, this 

research is able to demonstrate that, similar to Bonilla-Silva’s hypothesis, the United 

States is moving toward a three-tiered racial structure. Unlike previous studies, this study 

was able to systematically demonstrate that Latinos, Blacks, and Whites all live 

segregated from one another. Demonstrating this with residential segregation data 

illuminates how the economic, educational, and health disparities seen between White, 

Latinos and Blacks has been and will continue to be reproduced because of spatial 

fragmentation. 

Noting that the residential distribution also supports the theory that the racial 

structure of the United States is coalescing into three distinct groups—White, Latinos, 

and Blacks—has several implications for future studies of race. We need further 

investigation into the boundaries of these three groups and the integration of Asian 

immigrants across census tracts. Secondly, scholars of race need to continue to theorize 

how a three-tiered racial structure compared to a two-group dichotomy replicates group 

inequality. Finally, to accurately evaluate residential patterns in the United States multi-
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tiered hierarchy, future studies of residential segregation need to utilize indexes that do 

not presume a bifurcated racial structure such as the Summary Index of Multi-group 

Segregation. While there is still much work to be done in both understanding the 

implications of a three-tiered racial structure and eradicating group inequality, what is 

clear is that the emerging three-tiered racial structure has begun to be institutionalized 

through racial residential distribution. Thus, the future of racial equity efforts relies on 

their ability to comprehend the complexities of and create innovative responses to the 

increasing segmentation of residential spaces along three distinct racial lines. 
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Chapter 2 

Introducing the Summary Index of 

Multigroup Segregation (SIMS) 

2.1. Introduction 

Segregation is both a product of and a factor contributing to the inequalities 

between groups. Thus, sociologists continue to use segregation levels as independent and 

dependent variables in their examinations of social inequality. For example, segregation 

is used to explain how generational inequalities are reproduced through neighborhood 

and school segregation whereas population size, density, and heterogeneity are used to 

explain why there is segregation in the first place. In the United States, sociologists have 

particularly been interested in gender and racial segregation. Since historically both 

gender and race have been operationalized as dichotomous variables, measurements of 

segregation have been conceptualized as the separation of two groups. In particular the 

most common measure of segregation, the Dissimilarity Index, evaluates the even 
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distribution of two groups amongst each other. While the Dissimilarity Index is well 

respected and has the benefit of simplistic calculations and interpretable results, the 

increasing racial/ethnic diversification in the United States has reintroduced the concern 

that the Dissimilarity Index’s dichotomous segregation assumption limits its applicability 

to bifurcated populations. 

Some scholars argue that dichotomous classifications of United States’ racial 

groups such as White/Non-White (Iceland, Weinberg, and Steinmetz 2002; Iceland 2004; 

Scopilliti and Iceland 2008; Hao and Fong 2011) or Black/Non-Black (Massey and 

Denton 1987; Yancey 2003; Lee and Bean 2004; Bean and Lee 2009; Marrow 2009; 

Flores and Lobo 2012) are still applicable, leading some to conclude that the 

Dissimilarity Index is a sufficient measure to evaluate the empirical questions regarding 

racial segregation. Yet, among those who do not perceive the racial groups as 

dichotomous, debate continues as how best to measure multigroup segregation. 

Like most methodological debates, researchers disagree about both the theoretical 

conceptualization of segregation and how it can best be operationalized. Yet, the 

theoretical conceptions of segregation are not often discussed. Instead, researchers 

assume there is a commonly held understanding of segregation and do not bother 

describing their particular conceptualization. The most common unspoken conception of 

segregation is the unequal distribution of particular groups across a given space 

(Cortese, Falk, and Cohen 1976a; Falk, Cortese, and Cohen 1978; Gorard and Taylor 

2002; Iceland et al. 2002; Reardon and Firebaugh 2002; Iceland 2004; Iceland and 



 35 

 

Wilkes 2006; Alonso-Villar and del Río 2010; Gorard 2011; Parisi, Lichter, and Taquino 

2011).
17

 Though not well known outside of the education literature in English-speaking 

Europe, Gorard and Taylor (2002) demonstrate how, unlike other popular measures of 

segregation such as the Dissimilarity and Isolation Indexes, the Segregation Index 

operationalizes this common concept of segregation. But they do not provide any 

mechanisms of how this index can be applied to populations with multiple groups.
18

 

Some researchers have attempted to estimate this conception of segregation in 

multigroup populations by evaluating a series of dichotomous pairs (i.e. White-Black, 

White-Latino, White-Asian, Black-Latino, Black-Asian, and Latino-Asian). Others have 

attempted to utilize or derive alternative indexes for multiple groups. Of these indexes, 

Theil’s (1972) Information Index is most popular (Reardon and Firebaugh 2002; Iceland 

2004; Iceland and Wilkes 2006; Scopilliti and Iceland 2008; Alonso-Villar and del Río. 

2010; Hao and Fong 2011). While Theil’s Information Index satisfies James and 

Taeuber’s (1985) criteria for theoretically sound segregation indexes, it is unable to 

distinguish the segregation level of a particular group or groups; it only provides a single 

                                                        
 

17
 Gorard and Taylor (2002) and Gorard (2011) explicitly state this as the most commonly used definition 

of segregation. Iceland does not make claims about the frequency of the definition but himself defines 

residential segregation as, “the unequal distribution of groups across space” (2004; p. 250). Similarly 

Reardon and Firebaugh state, “segregation can be thought of as a function of the disproportionality in group 

proportions across organizational units” (2002; p. 39). Cortese, Falk, and Cohen (1976a; p. 630) have a 

similar definition and also quote Jahn et al.’s (1947:293) comparable definition. Some others including 

Alonso-Villar and del Río (2010; p. 31) and Parisi, Lichter, and Taquino (2011; p. 830) have similar 

definitions while others including Iceland and Wilkes (2006; p. 254) and Iceland et al. (2002; p. 8) do not 

give a definition of segregation explicitly but interpret the segregation indexes according to this definition 

of segregation. 
18

 Also known as the Gorard’s Segregation Index and as Gorard and Taylor (2002) points out has similar 

properties to the Exchange Index and several other indexes see Gorard and Taylor (2002: p. 889). 
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summary value.
19

 This means that, like the Dissimilarity Index, Theil’s Information Index 

does not operationalize this commonly held concept of segregation. 

Some scholars sidestep the issue of multiple group segregation measures all 

together, using instead descriptive statistics to examine integration patterns (Denton and 

Massey 1991; Alba et al 1995; Smith 1998; Friedman 2008; Logan and Zhang 2010; 

Parisi et al. 2011; Farrell and Lee 2011; Flores and Lobo 2012). This approach allows 

researchers to derive conclusions about the frequency and stability of various 

neighborhood racial combinations, but it is unable to systematically compare the 

distribution of groups across spaces. Measuring the distribution of groups across space is 

necessary to answer theoretical questions such as the implication of segregation on social 

inequality or how other social phenomena—like population demographics—effect 

segregation. 

In short, although we have many measures of segregation, none of them 

operationalize the most common conception of segregation (the unequal distribution of 

particular groups across space) for populations with multiple groups. Therefore, this 

paper proposes a new index—the Summary Index of Multigroup Segregation (SIMS). 

SIMS is able to maintain the beneficial attributes of the Dissimilarity Index and the 

Segregation Index—measure of evenness, simplistic calculations, and applicable 

interpretations—and the beneficial attribute of Theil’s Information Index—an overall 

segregation measure for multigroup populations. It is able to achieve this by measuring 

                                                        
 

19
 See Massey and Denton (1988) and Reardon and Firebaugh (2002) examination of how Theil’s 

Information Index meets James and Taeuber’s (1985) essential criteria for segregation indexes. 
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the uneven distribution of each group across a given space and calculating the proportion 

of the total population that would need to move for the area to be completely integrated. 

To distinguish the SIMS from prior measurements of segregation, this paper begins with 

a discussion of the two most popular measures of segregation, the Dissimilarity Index and 

Theil’s Information Index, and the less popular but conceptually relevant Segregation 

Index.
20

 

2.2. Dissimilarity Index 

The Dissimilarity Index measures the extent to which two groups are evenly 

distributed amongst each other. Historically, residential segregation was theoretically 

explained as the precursor to or void of minority group assimilation (Cortese et al.1976a; 

Flores and Lobo 2012). In other words, it was theorized that as a minority group 

assimilated they would distribute throughout the existing majority tracts. Therefore, the 

Dissimilarity Index was an ideal way to operationalize this concept because it could 

measure the extent to which a minority group had distributed amongst the majority 

group’s tracts. The Dissimilarity Index (denoted as D) ranges from zero (equal 

distribution) to one (complete separation) and is calculated as: 

 

                                                        
 

20
 For the sake of simplicity this paper restricts its examples to racial residential segregation. Nevertheless, 

all indexes discussed are applicable to other social classifications and various settings such as schools or 

occupations. 
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Equation 2.1 – Dissimilarity Index 

where i is the tract,    is the population of the first group (e.g. Whites) in the i
th

 tract, A is 

the number of the first group in the entire area of investigation (e.g. the New York 

metropolitan area),    is the number of the second group (e.g. Blacks) in the i
th

 tract, and 

B is the number of the second group in the entire area.
21

 

Following the lead of Duncan and Duncan (1955) and Taeuber and Taeuber 

(1976), sociologists studying residential segregation have interpreted the Dissimilarity 

Index as the proportion of either group that would need to move for the population to be 

equally distributed amongst one another. For example, if a metropolitan area had a 

White-Black Dissimilarity Index of 0.70 it could be interpreted as either 70 percent of the 

Black population needs to move for Blacks to be equally distributed amongst the White 

population, or 70 percent of the White population needs to move to be equally distributed 

amongst the Black population. It is often been explained using extreme examples of 

complete segregation. For example, in a city with only two tracts if one tract has 75 

Whites and zero Blacks while a second tract has 25 Blacks and zero Whites the 

Dissimilarity Index would be 1. This is interpreted as either 100 percent of the Black 

population would have to move from the second tract to the first tract or 100 percent of 

                                                        
 

21
 The commonly used subarea in residential segregation is a tract (often referred to as a neighborhood). 
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the White population would have to move from the first tract to the second.
22

 This 

interpretation presumes that the size of each tract is malleable. As seen in this example, 

moving 100 percent of either population means that one tract has to lose all its population 

while the other tract gains a considerable population. Actual integration of these two 

tracts would not entail one tract increasing in size while the other ceases to exist, yet the 

Dissimilarity Index is not attempting to measure what proportion of the population would 

have to move so that the population was equally distributed throughout the city (Taeuber 

and Taeuber 1976). Instead, the Dissimilarity Index assumes that as assimilation occurs 

the minority population will distribute throughout the majority population and thus 

conceptualizes the majority population as unchanging and the minority population as 

proportionately distributing among them. 

2.3. Theil’s Information Index 

Theil’s Information Index is an overall measure of segregation that is applicable 

in dichotomous or multigroup populations. It compares the individual tract diversity to 

the overall diversity of the area of study by comparing the tract and overall Entropy 

Indexes. The Entropy Index is a measure of diversity that takes into consideration both 

the number of groups in the population and whether these groups are equally represented 

in the population. It ranges from zero, meaning the entire population is one group, to 
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infinity, representing an infinite number of groups each with an equal proportion of the 

overall population. The Entropy Index can be calculated as follows: 

  ∑     
 

  

 

   

 

Equation 2.2– Theil’s Entropy Index 

where g is the group and    is the proportion of the total population that the g
th

 group 

represents. 

Using the Entropy Index, Theil’s Information Index (H) compares each tract’s 

entropy to the overall area Entropy Index and is calculated as follows:  

      ∑
  
 

 

   

  

 
 

Equation 2.3– Theil’s Information Index 

where i is the tract,    is the number of people in the i
th

 tract, T is the total population in 

the entire area,    is the entropy of the i
th

 tract, and E is the total entropy of the entire 

area. Like the Dissimilarity Index it ranges from zero (equal distribution) to one 

(complete separation) but unlike the Dissimilarity Index it does not have a practical 

interpretation. In other words, a Theil’s Information Index of 0.5 does not mean half the 

population needs to move for the groups to be equally distributed. Instead, it can only be 

interpreted as a 0.5 on Theil’s Information Index. Therefore at the bounds of Theil’s 

Information Index, research can state that the population is either completely integrated 

or segregated, but at all other levels segregation must be interpreted as relative to other 

Theil’s Information Indexes. 
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Additionally, it is difficult to make comparisons between cities with different 

Entropy Indexes. Since the Entropy Index is calculated using the natural logarithm, 

populations with multiple groups are seen as more diverse than populations with a few 

evenly proportioned groups. Thus, the scale of segregation levels is dependent on the 

number of groups and their even distribution, making the scale of segregation specific to 

the area’s Entropy Index. In other words, the primary benefit of Theil’s Information 

Index over the Dissimilarity Index is that it gives a summary segregation measure for 

multigroup populations. This theoretically enables comparisons between populations with 

different demographics. But Theil’s Information Index cannot be reliably compared 

across places with different Entropy Indexes (this claim will be explained more 

thoroughly in section 5.2), severely curtailing its applicability (Gorard and Taylor 

2002).
23

 What is more, just as with the Dissimilarity Index, it does not operationalize the 

common conception of segregation—the uneven distribution of a group or groups across 

a given space. 

2.4. Segregation Index 

The Segregation Index measures the even distribution of a group across a given 

space. It is comparable to the Dissimilarity Index in that it is a measure of evenness with 

                                                        
 

23
 Another challenge in the interpretation of Theil’s Information Index is it does not distinguish between 

groups’ contributions to the segregation. Reardon and Firebaugh’s (2002) suggest this can be rectified by 

decomposition of the index. Hao and Fong (2011) created a method of decomposition. Their approach 

illuminates how much the separation of specific dichotomous pairs contributes to the overall segregation. 

Yet this method, like the Dissimilarity Index, presumes dichotomous segregation and thus is unable to 

investigate other multitier hierarchical structures. 



 42 

 

similarly simplistic calculations and an applicable interpretation. Yet unlike the 

Dissimilarity Index, it conceptualizes segregation as the disproportionate distribution of 

groups across space (Gorard and Taylor 2002). Therefore, the Segregation Index is the 

summation of the differences between a group’s tract proportion and the total tract 

proportion. This is denoted by S and is calculated as follows: 
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Equation 2.4– Segregation Index 

where i is the tract,    is the population of the group in the i
th

 tract, A is the number of the 

group in the entire area,    is the number of the total population in the i
th

 tract, and T is the 

entire population in the area being studied (e.g. metropolitan area, state, country). 

Therefore, the Segregation Index can be interpreted as the proportion of the group that 

would need to move for that group to be equally distributed throughout the given area (as 

opposed to the proportion of the group that would need to move to be equally distributed 

across a second group). 

Unlike the Dissimilarity Index, the Segregation Index is calculated for each group 

separately. For example, the Segregation Index can be used to investigate segregation of 

Blacks over time, across cities or compared to the segregation of Whites. This means that 

the Segregation Index does not presume that the population is dichotomous and thus 

when calculated for populations with multiple groups the findings are comparable. The 

benefits of the Segregation Index for the multigroup context have to date been 

unexamined. Yet, many research questions regarding multigroup segregation can actually 

be answered using the Segregation Index. Nevertheless, if a research question 
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necessitates a summary measure of segregation across multiple groups, like Theil’s 

Information Index, the Summary Index of Multigroup Segregation provides a measure of 

segregation in the total population. 

2.5. Introducing the Summary Index of Multigroup Segregation 

The Summary Index of Multigroup Segregation (SIMS) gives the proportion of 

the population that would need to move for the entire population to be equally distributed 

throughout the area of study (i.e. across the specific characteristic under consideration, 

such as race). The SIMS is the summation of each group’s Segregation Index multiplied 

by the group’s population proportion. In other words, the SIMS (  ) can be derived as 

follows: 

    ∑
 

 
  

 

   

 

Equation 2.5– Summary Index of Multigroup Segregation 

where g is the group and G is the population of g group in the population. The use of the 

Segregation Index versus the SIMS depends on the specific research question at hand, yet 

the SIMS demonstrates the utility of the Segregation Index for the multigroup context. To 

comprehend the research questions each of these indexes is best suited to answer, we now 

turn to examples. 
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2.6. Comparing the SIMS to the Dissimilarity, Theil’s Information, 

and Segregation Indexes 

2.6.1. Dichotomous Populations 

Suppose a city with a population of 10,000 has ten tracts, each with 1,000 people. 

The city’s population is 75 percent White and 25 percent Black. The two groups are 

distributed across the tracts as seen in Table 2.1. 

Tract White Black Total 

1 1000 0 1000 

2 1000 0 1000 

3 1000 0 1000 

4 1000 0 1000 

5 900 100 1000 

6 800 200 1000 

7 800 200 1000 

8 500 500 1000 

9 500 500 1000 

10 0 1000 1000 

City Total 7500 2500 10000 

Table 2.1—Hypothetical City One Population Distribution 

If the Black population was to be evenly distributed across the ten tracts, each 

tract would need to have 250 Blacks. As one can see by looking at Table 2.1, tracts 8 and 

9 have 500 Blacks while tract 10 has 1,000. This is a total of 1,250 “extra” Blacks. These 

1,250 Blacks could be redistributed into tracts 1 through 7 so that each of these tracts 

with low representations of Blacks have 250 Blacks.
24

 These 1,250 Blacks that would 

need to move represent 50 percent of the Black population. Similarly, if the White 

                                                        
 

24
 Tracts 1 to 4 each need 250 Blacks (4*250=1,000), while tract 5 needs 150 Blacks and tracts 6 and 7 

need 50 Blacks each (2*50 = 100) for a total of 1,250 Blacks. 
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population was to be equally distributed across the 10 tracts 1,250 Whites, which is 16.67 

percent of the White population, would need to move.
25

 Thus, as seen in Table 2.2, the 

White and Black Segregation Indexes are 0.1667 and 0.5 respectively. Yet, as calculated 

by the White-Black Dissimilarity Index, if the Black population was going to be 

redistributed amongst the current distribution of the White population 66.67 percent of 

the Black population (1,667 Blacks) would need to move. Conversely, if the White 

population was going to be redistributed amongst the current distribution of the Black 

population 66.67 percent of the White population (5,000 Whites) would need to move. 

This conception of segregation is represented by the Dissimilarity Index. This means that 

the Dissimilarity Index could be interpreted as either 5,000 Whites or 1,667 Blacks need 

to move. This is because the index is assuming one of the groups is stationary and the 

other group is relocating. Since the Whites are a larger proportion of the population, for 

them to relocate proportionate to the Blacks, a greater number of people would have to 

move than if the Blacks were relocating to be distributed proportionally to the White 

community. 

 

 

 

 

                                                        
 

25
 Each tract needs 750 Whites for the Whites to be equally distributed across the city. Therefore, 250 

Whites would need to move from tracts 1 to 4 that currently have 1,000 Whites (250*4 = 1,000), 150 

Whites would need to move from tract 5 and 50 Whites would need to move from both tract 6 and 7 (50*2 

= 100). Of these 1,250 Whites 250 would need to move into tracts 8 and 9 (250*2 = 500) and 750 into tract 

10—where there are currently no Whites. 
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Index Hypothetical City One 

White-Black Dissimilarity 0.6667 

Theil’s Information 0.5586 

White Segregation Index 0.1667 

Black Segregation Index 0.5 

SIMS 0.25 

Table 2.2— Hypothetical City One Indexes 

As one can see in Table 2.2, the Dissimilarity Index is the summation of the two 

Segregation Indexes (0.1667 + 0.5 = 0.6667). Thus, the proportion of one group that 

would need to move to be distributed amongst another group is affected by both groups’ 

distribution across the tracts (Gorard and Taylor 2002).
26

 This, however, is distinct from 

the total population that would need to move for both Blacks and Whites to be equally 

distributed throughout the city, which is measured by the SIMS. The SIMS for this city is 

0.25, meaning that 25 percent of the total population (2,500 people—in this case 1,250 

Blacks and the 1,250 Whites) would need to move for both races to be equally distributed 

across the city. Thus, while the Dissimilarity Index is related to the Segregation Index 

and SIMS, each measure is rooted in a specific conception of segregation. 

Take a second hypothetical city with the same proportionate distribution of the 

Black population. Yet in this city the Black population is only 2.5 percent of the total 

population. Thus, the distribution would be as seen in Table 2.3. 

 

 

 

                                                        
 

26
 See Appendix A for a further explanation of the relationship between the Dissimilarity Index and the 

Segregation Index in dichotomous and multigroup population. 
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Tract White Black Total 

1 1000 0 1000 

2 1000 0 1000 

3 1000 0 1000 

4 1000 0 1000 

5 990 10 1000 

6 980 20 1000 

7 980 20 1000 

8 950 50 1000 

9 950 50 1000 

10 900 100 1000 

City Total 9750 250 10000 

Table 2.3— Hypothetical City Two Population Distribution 

While the proportion of the Black population that would need to move to be 

equally distributed amongst the tracts remains at 0.5, the proportion of the White 

population that would need to move to be equally distributed throughout the tracts 

decreases to 0.0128 (see the Segregation Indexes in Table 2.4). This is because the White 

population is 97.5 percent of this city’s population and thus their distribution is more 

evenly spread throughout the tracts than in the first hypothetical city. Despite the Black 

population being proportionally just as segregated as they were in the first city, since the 

Black population in this second city is only 2.5 percent of the population, Blacks are 

more likely to live in tracts with Whites. This means that the proportion of Blacks that 

would need to move to be equally distributed amongst the White population is lower than 

in the first city.
27

 In fact, just as was seen in the first hypothetical city, the Dissimilarity 

                                                        
 

27
 Gorard and Taylor (2002) call this variability in the Dissimilarity Index ‘weak’ composition invariance 

arguing since the Dissimilarity Index’s differs depending on the demographics of the population it is a 

weak measure of segregation. While I concur that the Dissimilarity Index does vary based on the 

composition of the population, I would clarify that the Dissimilarity Index is not necessarily an inferior 

measure of segregation. Instead it merely has a very specific conception of segregation that must be taken 

into consideration when deciding if the index is the best fit for a particular research question. 
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Index—or the proportion of Blacks that would need to move to be distributed evenly 

amongst the White population—is the summation of the Black Segregation Index, 0.5, 

and the White Segregation Index, 0.0128. 

Index Hypothetical City Two 

White-Black Dissimilarity 0.5128 

Theil’s Information 0.2872 

White Segregation Index 0.0128 

Black Segregation Index 0.5 

SIMS 0.025 

Table 2.4—Hypothetical City Two Indexes 

As Table 2.2 and Table 2.4 demonstrate, the Dissimilarity Index decreases from 

0.6667 in city one to 0.5128 in city two. Yet this decrease can be misleading since 66.67 

percent of the 2,500 Blacks in city one is a much greater percentage of the total 

population than 51.28 percent of a 250 Blacks in city two. The SIMS controls for these 

population sizes and thus the SIMS decreases from 25 percent to 2.5 percent. This 

demonstrates that while the two indexes are related their divergent conceptions of 

segregation lead to different conclusions. Which measure is most appropriate is directly 

related to one’s theoretical questions and definition of segregation. 

Like the Dissimilarity Index and the SIMS, Theil’s Information Index is less in 

hypothetical city two than it was in hypothetical city one. In fact, it almost decreases by 

half as it goes from 0.5586 to 0.2872. Since Theil’s Information Index does not have a 

practical interpretation it is hard to compare it to the Dissimilarity Index and Segregation 

Index. Furthermore, it is based on the Entropy Index, which decreased from 0.5623 in 

hypothetical city one to 0.1169 in hypothetical city two, meaning the incremental change 

of the Theil’s Information Index is different for each city. This fact makes it difficult if 

not impossible to interpret comparisons across cities with different population 
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demographics. The complexities of comparing Theil’s Information Index become even 

more evident in the multigroup context. What is more, in the multigroup context the 

differences between the Dissimilarity Index, the Segregation Index, and the SIMS 

become even more apparent. 

2.6.1. Multigroup Populations 

Similar to dichotomous populations, both the Dissimilarity Index and the 

Segregation Index can be utilized to measure segregation in multigroup contexts, but 

their measurements of evenness are based on different assumptions. The Dissimilarity 

Index measures the extent to which minority populations have integrated into a majority 

population. For those that hypothesize that Latino and Asian immigrants will assimilate 

into the White majority like their European counterparts before them, the White-Latino 

and White-Asian Dissimilarity Indexes can be used to evaluate to what extent 

assimilation is occurring. Similarly, Black-Latino or Black-Asian Dissimilarity Indexes 

allow researchers to test if Latino and Asian immigrants are assimilating into a collective 

“colored” category. Yet, since the Dissimilarity Index does not examine the distribution 

of groups across space, it cannot measure non-dichotomous segregation patterns. 

Therefore, the Dissimilarity Index is unable to test to what extent Latino and/or Asian 

immigrants are equally distributed throughout all tracts regardless of the tracts racial 

composition or to what degree they are isolating into their own segregated tracts. 

Again, an example is helpful in understanding the mathematical properties of the 

two indexes. Assume that 3,000 Latinos moved into the first hypothetical city introduced 

above. For the Latinos moving into this city, race did not determine their residential 
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distribution. Thus, 300 Latinos moved into all tracts in the city. Therefore, their 

distribution looks as seen in Table 2.5. 

Tract White Black Latino Total 

1 1000 0 300 1300 

2 1000 0 300 1300 

3 1000 0 300 1300 

4 1000 0 300 1300 

5 900 100 300 1300 

6 800 200 300 1300 

7 800 200 300 1300 

8 500 500 300 1300 

9 500 500 300 1300 

10 0 1000 300 1300 

City Total 7500 2500 3000 13000 

Table 2.5—Hypothetical City Three Population Distribution 

Because race did not determine the residential distribution of the Latino 

population in this hypothetical city, the Latino Segregation Index is zero. This means that 

zero percent of the Latinos would need to move to be equally distributed across the entire 

city because they are already equally distributed throughout the city. Due to their even 

distribution, the influx of Latino immigration had no effect on the White or Black 

distribution. Thus, as seen in Table 2.6, the White and Black Segregation Indexes and the 

White-Black Dissimilarity Index did not change. Yet, if researchers were attempting to 

use the Dissimilarity Index to measure Latino segregation they would be unable to detect 

that the Latino distribution was unaffected by race. Instead the Dissimilarity Index only 

measures to what extent the Latino population is integrated into the White and/or Black 

populations. Since the White population is not evenly distributed across the tracts, the 

White-Latino Dissimilarity Index is 0.1667, reflecting the fact that if Latinos were going 

to only integrate with Whites 16.67 percent of them would need to move. Note this is 

identical to the White Segregation Index. This is because if the Latinos were to be 
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integrated into the current White population they would have to be as segregated as the 

White population. Similarly, the Black-Latino Dissimilarity Index is 0.5, reflecting the 

spatial segregation of Blacks. In other words, the Dissimilarity Index is a good measure 

to estimate if two groups are integrating with each other, but if the segregation pattern of 

the population is not dichotomous, the Dissimilarity Index is no longer an effective 

measure of segregation.
28

 

Index Hypothetical City Three 

White-Black Dissimilarity 0.6667 

White-Latino Dissimilarity 0.1667 

Black-Latino Dissimilarity 0.5 

Theil’s Information 0.2505 

White Segregation Index 0.1667 

Black Segregation Index 0.5 

Latino Segregation Index 0.0 

SIMS 0.1923 

Table 2.6—Hypothetical City Three Indexes 

Theil’s Information Index has been proposed as the alternative measure for non-

dichotomous populations, yet it can only be used to compare cities with the same Entropy 

Indexes. As seen in Table 2.6, the evenly distributed Latino population decreased Theil’s 

Information Index from 0.5586 to 0.2505. Since the Latino population is evenly 

distributed it is expected that the total segregation would decrease some, but reducing by 

over half is confusing given that the White and Black populations did not change. On the 

other hand, the SIMS decreases from 0.25 in hypothetical city one to 0.1923 in 

hypothetical city three. This is because while the same number of people, 2,500, would 

                                                        
 

28
 To clarify, in this city Latinos are not segregating but they are still acting distinct from both White and 

Blacks and thus have their own pattern which makes it impossible to split the total population into two 

groups. 
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have to move to be equally distributed throughout the tracts they now represent a smaller 

proportion of the total population since the city grew by 3,000 people. Therefore, the 

SIMS is able to reflect that the overall city is more “integrated” because of the even 

distribution of Latinos but only slightly since the White and Black distributions did not 

change. 

Additionally, Theil’s Information Index for this third hypothetical city is even less 

than Theil’s Information Index for hypothetical city two despite a much smaller 

proportion of the second city: 0.025 compared to 0.1923 that would have to relocate to be 

evenly distributed throughout the tracts. Mathematically this is understandable because 

the Entropy Index of the third hypothetical city, 0.9728, is much higher than the other 

two cities (0.5623 and 0.1169 respectively). Again this is because the addition of a third 

group—no matter how disproportionately small—raises the Entropy Index. Since Theil’s 

Information Index is based off the Entropy Index, the units of change in Theil’s 

Information Index for cities with different Entropy Indexes are not comparable. In other 

words, in hypothetical city three a Theil’s Information Index of 0.2505 does not mean the 

same thing as a Theil’s Information Index of 0.2505 in hypothetical city one or two 

because each city has different group proportions. Thus, it is hard to draw meaningful 

conclusions when comparing cities with different Entropy Indexes. Since most research 

questions regarding segregation include comparing cities with different Entropy Indexes, 

Theil’s Information Index proves to be seldom useful in empirical research. 

In short, the distinctions between the Dissimilarity Index, Theil’s Information 

Index, and Segregation Index become all the more important in the multigroup context 

because there are multiple possible forms of segregation. In a community that is 
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categorized into two groups, segregation will entail a dichotomous divide. Thus, 

researchers can evaluate this divide by either examining the assimilation of one group 

into the other—the Dissimilarity Index—or the even distribution of both groups across 

the entire space—the Segregation Index. Which index is preferable rests on the 

theoretical questions being investigated. If the segregation is multi-tiered or comprised of 

multiple groups, it is best to use the Segregation Index. If the cities being compared have 

the same Entropy Indexes Theil’s Information Index can also be used. Yet Theil’s 

Information Index is unable to provide more information than the SIMS and thus its 

limitations and more complicated calculations mean it is rarely favorable to the 

Segregation Index and SIMS. 

2.7. Conclusions 

The ability of the Dissimilarity Index to effectively capture the lack of minority 

group assimilation into the majority group through simplistic calculations and applicable 

interpretations has made it the most common measure of segregation since the 1950s. 

While it continues to be the most widely utilized measure of segregation, its fundamental 

assumption—that segregation is the lack of two groups integrating—limits it to only 

examining dichotomous social inequalities. For multigroup populations, Theil’s 

Information Index is difficult to interpret and is incomparable for cities with different 

diversity levels. Thus, to evaluate social inequalities that affect more than two groups, an 

index that is able to measure the segregation of each group amongst the entire population 
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is needed. Even more importantly, measures of segregation should capture the un-

operationalized common theoretical conception of segregation. 

The Segregation Index enables researches to measure the implicit concept of 

segregation—that is, the unequal distribution of a particular group or groups across a 

given space (Gorard and Taylor 2002; Gorard 2011). The Segregation Index derives the 

proportion of a group that would need to move for that group to be equally distributed 

throughout the population. It can be applied in various capacities as it has the potential to 

measure segregation in populations with an infinite number of groups and compare 

populations with different demographics. For example, the Segregation Index can begin 

to establish the segregation patterns of the Latino and Asian immigrants as distinct from 

or similar to their White and Black counterparts. Furthermore, using the Segregation 

Index enables researchers to also employ the Summary Index of Multigroup Segregation 

(SIMS) which is the only proposed multigroup segregation index that can be used across 

different demographic compositions. Thus, the SIMS can be used to investigate questions 

such as if Sun Belt cities with radically different racial demographics than the Frost Belt 

actually have lower overall residential segregation—as it is often been presumed. 

Although the emerging United States’ racial structure continues to be debated, the 

Segregation Index and the SIMS provide tools to test the theoretical hypothesis of an 

emerging three-tiered racial hierarchy (Bonilla-Silva 2004) or other racial structures. 

While all the possible applications of the SIMS are yet to be discovered, utilizing it in 

research will provide more complete and accurate empirical tests of segregation and in 

turn continue to sharpen the theoretical understanding of segregation itself. 
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Appendix A 

Mathematical Relationship between the Dissimilarity Index and Segregation Index 

As Cortese, Falk, and Cohen (1976a), Taeuber and Taeuber (1976) and Gorard 

and Taylor (2002) demonstrate for a population with two groups the proportion of each 

population that would need to move to be equally distributed throughout the given space 

can be found by multiplying the Dissimilarity Index by one minus the group proportion. 

In other words, in a population with just Whites and Blacks the proportion of the White 

population that needs to move to be equally distributed across the area is the product of 

the Dissimilarity Index and the Black proportion.
29

 This can be shown algebraically as 

follows: 
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29
 Since the White and Black proportions sum to one the Black proportion can be written as one minus the 

White proportion. 
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Given this, it can be concluded that for populations with only two groups the 

Dissimilarity Index is the summation of the groups’ Segregation Indexes.
30

 Algebraically 

this can be demonstrated as follows: 
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For the multigroup context, the Dissimilarity Index is still related to the 

Segregation Index but the relationship is slightly different. When the population is not 

dichotomous the Dissimilarity Index is smaller than the summation of the two groups’ 

Segregation Indexes. This is because the Dissimilarity Index is only examining the 

distribution of the groups across each other while the Segregation Index is the proportion 

of the group that needs to move to be distributed across the entire population.
 31

 Thus, the 

generalizable relationship between Dissimilarity and the Segregation Index is as follows: 
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 Given the condition that the population is only two groups A + B = T. Thus, 
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 This can be written out as: 
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algebraically shown to be equivalent since  
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summation of two absolute values is equitant to or greater than the absolute vale of their summed contents. 
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Additionally both the Dissimilarity Index and the Segregation Index can be 

visualized using the segregation curve. Duncan and Duncan (1955) explain how if one 

graphed the cumulative proportion of non-whites against the cumulative proportion of 

whites in each tract that the longest distance between this curve and a line with the slope 

of one would be the Dissimilarity Index (see Figure A.1). Similarly the Segregation Index 

is the longest distance between the segregation curve and a line with the slope of one 

when the segregation curve is the cumulative proportion of the group under consideration 

by the cumulative proportion of the total population. This explains how the Dissimilarity 

Index is interpreted as the percent of the x-axis group that needs to move to be distributed 

amongst the y -axis group, while the Segregation Index is interpreted as the percent of the 

x-axis group that needs to move to be distributed amongst the total population, which is 

the y axis. 

 

Figure A.1— Segregation Curves for the Dissimilarity Index and Segregation 

Index 

This relationship is helpful in understanding the mathematical and thus theoretical 

distinctions between the Dissimilarity Index and Segregation Index, yet it also illuminates 

the fundamental miscommunications in the 1970’s debate regarding the Dissimilarity 

D 
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Index. Cortese et al. (1976a) proposed that researchers use the so called “Exchange 

Index” because it reflected the actual number of people that would need to move to be 

equally distributed throughout the city. Yet, as Taeuber and Taeuber (1976) rightly 

argued in their comment on the Cortese et al. (1976a) piece, mathematical indexes do not 

need to change because they do not have direct policy implications. What Cortese et al. 

(1976b) were unable to do in their “Reply to Taeuber and Taeuber” or subsequent pieces 

was demonstrate that the distinction they were trying to make was theoretical and not just 

practical. They were conceptualizing segregation as the unequal distribution of a 

particular group across a given space, not as the unequal distribution of a particular group 

across another group. Their argument was so appealing because they were addressing the 

issue many researchers were unable to verbalize about the Dissimilarity Index. 

Nevertheless, they did not make the needed theoretical distinction and thus failed to 

substantiate their claims that the Exchange Index was an adequate substitute (Falk, 

Cortese, and Cohen 1978; Massey 1978). As Gorard and Taylor (2002) demonstrated, the 

Segregation Index does have a distinct theoretical contribution while sidestepping some 

the problems associated with the Dissimilarity Index, making it an effective alternative 

for many of the empirical questions asked about segregation. 

 


