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Abstract

An index of diversity is developed and used to measure the racial and ethnic 
diversity for 4 groups—white, African American, Latino, and Asian and Pacific 
Islander—for 59 large urban areas in the United States for the census years from 1980 to 
2010. Examination of the percentages of the populations in the groups shows large 
declines for whites and large increases for Latinos and Asians. Levels of diversity 
increase over time, with the entire distribution of the urban areas by diversity moving 
up consistently. All but 2 of the urban areas saw increases in their levels of diversity 
from 1980 to 2010. Levels of diversity are shown to be related to the size of the urban 
area and to the rate of population growth over time. The change in diversity is also 
related to the rate of population growth. An appendix lists the values for the diversity 
index for each of the 59 urban areas for each census year from 1980 to 2010.

Introduction

The population of the United States is becoming more and more racially and 
ethnically diverse. Trends in diversity are receiving increasing attention in the media. 
For example, an article in the New York Times described how suburbs are becoming more 
diverse while gentrifying urban neighborhoods are becoming more white (Badger, But, 
and Gebeloff 2019). The Washington Post published an article on a report ranking cities 
in the United States by their levels of diversity (Hedgepeth 2018). The rankings had 
been posted on a website called WalletHub (McCann 2019).

The release by the Census of new population projections and the striking graphic 
(see Figure 1) showing the United States could become majority-minority by 2044 
received widespread media attention, with a New York Times article describing the 
graphic as “splashy by the Census Bureau’s standards.” (Tavernise 2018) Additional 
examples of media coverage include articles in Time (Sanburn 2015), Newsday (Winslow 
2015), and a column in the Los Angeles Times by William Frey (2015b), a demographer at 
the Brookings Institution. Similar articles have appeared at other times in response to 
census releases, such as article in the New York Times in 2009 (Roberts 2009) and an
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Figure 1. Census Press Release Graphic from 2015 (U.S. Bureau of the Census 2015).

article first published by The Conversation in 2019  and then redistributed by United 
Press International (Poston and Saenz 2019).

The political implications of the recent and anticipated increases in diversity 
have likewise received a great deal of attention. Representative articles have appeared 
in the Washington Post (Bump 2019) and on the CNN website (Brownstein 2018). More 
extensive analysis has been provided in a report released by the Center for American 
Progress and the Brookings Institution (Griffin, Teixeira, and Frey 2015).

For most of the last half of the previous century, the scholarly literature on racial 
diversity has primarily focused on African Americans and whites. Major examples are 
two books addressing black-white residential segregation, Taeuber and Taeuber (1965) 
and Massey and Denton (1993). Farley and his colleagues (1978) provided a very blunt 
example of this exclusive focus on African Americans and whites with their article titled 
“Chocolate, city, vanilla suburbs.” Ellen (1998) chose to consider the question of stable 
racial integration by considering percentages non-Hispanic white and Africa American, 
with no consideration of the presence of members of other groups. Massey and Denton 
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Source: 2014 National Projections

Note: Minority is defined in this figure as any group other than non-Hispanic white.
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(1987) did look at broader range of racial and ethnic groups than blacks and whites but 
the focus was exclusively on residential segregation, the differences in the distributions 
of pairs of groups across census tracts, simply extending the black-white 2-group 
comparison. Issues of diversity involving consideration of multiple groups together 
were not addressed, to the extent of not even giving information about percentages of 
the total population in each group for the metropolitan areas.

More recently, racial and ethnic diversity have been considered from a variety of 
perspectives and in very different contexts. Hero and Tolbert (1996) looked at the effects 
of racial and ethnic diversity on politics and policy in the states of the United States. 
Dougherty (2003) examined racial and ethnic diversity across religious congregations 
and parishes. The effect of diversity on various measures of economic performance by 
nations and for cities and counties in the United States was the subject of an article by 
Alisena and La Ferrara (2005) reviewing the literature on this topic. Graif and Sampson 
(2009) studied the relationship of diversity to homicide rates. Seaton and Yip (2009) 
looked at effects of both neighborhood and school racial diversity on perceptions of 
racial discrimination by African-American adolescents.

Frey’s book, Diversity Explosion (2015a) provides what may be the most 
comprehensive treatment of racial and ethnic diversity in the United States as a whole 
and across regions, states, and metropolitan areas. The study presents percentages of 
populations in the various racial and ethnic groups. But it does not develop a measure 
of diversity that can be used to compare areas with respect to their overall levels of 
diversity. Holloway, Wright, and Ellis (2012) looked at diversity at the neighborhood 
level using percentages in 3 groups to develop a typology of neighborhood types, not a 
single measure of diversity. Starting from the view that diversity is increasing, Logan 
(2003) proceeded to focus on neighborhood residential segregation between pairs of 
groups, much like Massey and Denton (1987). Maly (2000) made the point that in 
measuring integration, the problem has been the failure to include multiple racial 
groups in a single measure, especially given increases in minority populations in recent 
decades. He proposes a measure of neighborhood integration that uses the differences 
between the proportions in racial groups in a census tract and the city as a whole. Not 
only would such an approach be inapplicable as a measure of the diversity of urban 
areas as a whole, it has some unfortunate properties that make its use as a measure of 
neighborhood diversity problematic.

This paper develops a measure of racial and ethnic diversity that is used to 
examine levels of diversity and trends in diversity from 1980 to 2010 for 59 large urban 
areas in the United States. The next 2 sections describe the data used for this research. 
The first discusses the development of the basic urban patterns dataset, including the 
identification of the urban areas included and the delineation of the extent of those 
urban areas for each census. The second describes the nature and sources of the racial 
and ethnic data and the specification of the groups to be included. The section after on 
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the measurement of diversity discusses how this concept has been measured in prior 
research and presents the index of racial and ethnic diversity used in the current work. 
The findings on diversity in the urban areas over time are presented in the following 4 
sections. Before getting to the results applying the index of diversity, the basic 
percentages of the population in the racial and ethnic group are discussed. This is 
followed by the measures of overall racial and ethnic diversity using the diversity 
index. Changes in diversity and the relationships of diversity to the size and growth of 
the urban areas are the final topics addressed.

Urban Patterns Data

The current research is part of a larger research project that looks at patterns 
within 59 large urban areas in the United States from 1950 to 2010. These areas, 
including the urban areas delineated for each census year, form the context within 
which the analysis of diversity is being undertaken. This section starts by identifying 
the urban areas included in the dataset, describes the housing unit data for census tracts 
that is the core of the data, and discusses how these data have been used to define urban 
areas from 1950 to 2010.

Urban Areas Included

This research uses a dataset for the analysis of urban patterns over time that was 
developed with data on numbers of housing units in census tracts for large urban areas 
in the United States from 1950 to 2010. The tracts for urban portions of metropolitan 
areas were identified within the Combined Statistical Areas (CSAs) as delineated by the 
Office of Management and Budget for 2013 (U.S. Bureau of the Census 2013). CSAs were 
used rather than the more commonly employed Metropolitan Statistical Areas (MSAs) 
as it was felt they better represented the full extent of the metropolitan areas, including 
those instances in which 2 or 3 MSAs should more properly be considered to be parts of 
a single area (Ottensmann 2017). For those MSAs which were not incorporated into a 
CSA, the MSA was used.

The 59 CSAs and MSAs with 2010 populations over one million were selected for 
the creation of the dataset. A number of these areas had multiple large centers 
associated with separate urban areas that had grown together. This posed the issue of 
identifying those cases in which a second or third urban area could be considered 
sufficiently large in relation to the largest area to be included as an additional center 
around which urban development occurred. The decision was made by comparing the 
populations of census Urbanized Areas (either from the current census or the last 
census in which the areas were separate) with the largest area. An area was considered 
to be an additional center if its population were greater than 28 percent of the 
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population of the largest area. The three areas included with the lowest percentages 
were Akron (with Cleveland), Tacoma (with Seattle), and Providence (with Boston). 
Areas with multiple centers have each center included in the name of the urban area.

Housing Unit Data for Census Tracts

The primary data source for this research was the Neighborhood Change 
Database developed by the Urban Institute and Geolytics (2003). This unique dataset 
provides census tract data from the 1970 through 2000 censuses, with the data for 1970 
through 1990 normalized to the 2000 census tract boundaries. Population and housing 
unit data from the 2010 census were added by aggregating the counts from the 2010 
census block data (U.S. Bureau of the Census 2012).

Housing units and housing unit densities—the numbers of housing units divided 
by the land areas of the tracts in square miles—are used in this research rather than the 
more commonly employed population and population density measures for two 
reasons. Housing units better represent the physical pattern of urban development as 
they are relatively fixed, while the population of an area can change without any 
changes in the stock of housing. Other studies of urban patterns have made similar 
arguments for choosing housing units over population, for example Galster, et al. (2001), 
Theobald (2001), Radeloff, Hammer, and Stewart (2005), and Paulsen (2014).

Using housing units also allows the extension of the analysis to census years 
prior to 1970. The census provides data on housing units classified by the year in which 
the structure was built, and these data are included in the Neighborhood Change 
Database. The 1970 year-built data can be used to estimate the numbers of housing units 
present in the census tracts for 1940, 1950, and 1960. Several prior studies have used the 
housing units by year-built data to make estimates for prior years in this manner, 
though they have used more recent census data to make the estimates, not the earlier 
1970 census data (Radeloff, et al. 2001; Theobald 2001; Hammer, et al. 2004; Radeloff, 
Hammer, and Stewart 2005).

Sources of error in these housing unit estimates for earlier years from the year-
built data arise from imperfect knowledge of the year in which the structure was built 
and from changes to the housing stock due to demolitions, subdivisions, and 
conversions to or from nonresidential uses. These errors increase for estimates farther 
back in time. Numbers of housing units for 1970 to 1990 were estimated from the 2000 
year-built data and compared with the census counts in the Neighborhood Change 
Database. The judgment was made that estimates 2 decades back involved acceptable 
levels of error, but this was not the case for 3 decades back. As a result, the decision was 
made to use the housing unit estimates for 1950 and 1960 but not for 1940. 

!5



Defining Urban Areas

Urban areas have been defined for the broader urban patterns research for each 
census year from 1950 to 2010 consisting of those tracts contiguous to each urban center 
meeting a minimum housing unit density threshold. (This is comparable to the way in 
which the census defines Urbanized Areas using blocks and larger units and Paulsen 
(2012) defined urban areas using block groups.) For the definition of Urbanized Areas 
for the 2000 and 2010 censuses, a minimum population density of 500 persons per 
square mile was required an area to be included (U.S. Bureau of the Census 2002, 2011). 
Using the ratio of population to housing units for the nation as a whole in both 2000 and 
2010 of 2.34 persons per unit, a density of 500 persons per square mile is almost exactly 
equivalent to 1 housing unit per 3 acres or 213.33 units per square mile. This was used 
as the minimum urban density threshold. Note that this is a measure of gross density, 
not lot size, as the areas of roads, nonresidential uses, and vacant land are included.

To provide for a set of urban areas that represent the cumulative expansion of the 
urban areas over time, a further condition was imposed that if a census tract does not 
exceed the minimum housing unit density and has not been included in the urban area 
in any given year, it will not be included in urban areas delineated in earlier years even 
if the density exceeds the minimum. The rule has been imposed in that direction—if 
rural, then not urban earlier—rather than in the opposite direction—if urban, then 
urban later—because the more recent data are considered to be generally more 
accurate.1

Racial and Ethnic Groups and Data

Because the urban areas have been identified using census tracts, data on the 
population for the racial and ethnic groups will necessarily need to be obtained at the 
census tract level for aggregation to the urban areas. These data will subsequently be 
employed to examine racial and ethnic diversity at the tract level as well. This section 
first identifies the racial and ethnic groups to be included in the analysis of diversity. 
This is followed by the examination of the sources of the tract data for each census 
going back from 2010 to 1980, along with the unavoidable minor differences for the 
various years. Finally, the issue of how the groups are being described in this paper is 
addressed.

The first issue is the specification of the groups to be included. Because the 
research necessarily relies on data from the census, the choices are constrained by the 
classifications used by the census. The first important point is that the census considers

 More detail on the construction of the dataset and the delineation of the urban areas is provided in 1

Ottensmann (2014).
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Table 1. United States Population for Racial and Ethnic Groups, 2010.

Hispanic or Latino status to be a matter of ethnicity, not race. Therefore counts of the 
population cross-classified by Hispanic or Latino status and race are required. Table 1 
presents such a classification of the entire population of the United States in 2010 and 
forms the basis for the following discussion and selection.

Four groups stand out as having relatively significant shares of the total 
population of the United States: Hispanic or Latino, and Not Hispanic and Latino white,  
black or African American, and Asian. The other (non-Hispanic) racial groups each 
includes less than 1 percent of the population. The one other category having a 
somewhat larger share were those not Hispanic who reported 2 or more races. Starting 
with the 2000 census, respondents were allowed to check off more than 1 race. This 
group was still quite small and given that no comparable information is available from 
the census prior to 2000, it cannot be included.

Therefore, the first four groups mentioned will be those included in the diversity 
analysis with 1 minor change. The census tract data for 1980 and 1990 combined Asians 
and Pacific Islanders into a single group. To maximize comparability, the currently 
separate group of Native Hawaiian and other Pacific Islander will be included with the 
Asian group. As is apparent from the data in Table 1, this will make little difference, as 
the Hawaiian/Pacific Islander group constitutes a very small proportion of the total 
population. The effect is further diminished as native Hawaiians are likely to be 
disproportionately living in Hawaii, and Honolulu is not one of the large urban areas 
included in the analysis. For the calculation of the percentages in each of the 4 groups, 
the total of these 4 groups will be used, excluding those not in these groups.

Racial or Ethnic Group Population Percent

Hispanic or Latino 50,477,594 16.3

Not Hispanic or Latino: Population of one race

   White 196,817,552 63.7

   Black or African American 37,685,848 12.2

   American Indian and Alaska Native 2,247,098 0.7

   Asian 14,465,124 4.7

   Native Hawaiian and Other Pacific Islander 481,576 0.2

   Some Other Race 604,265 0.2

Not Hispanic or Latino: Two or More Races 5,966,481 1.9

United States Total 308,745,538 100.0
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In his book on diversity, Frey (2015a) used the same 4 categories with the 
exception of not including the Pacific Islanders. He also sometimes considered the 2 or 
more races grouping, though obviously not for any years before 2000.

Now for the sources of the tract data for each census. The census makes the 
counts from the 2010 census available for census tracts with the data classified exactly 
the same as Table 1 (U.S. Bureau of the Census 2019b). These data are obviously for the 
2010 census tract boundaries, and some tract boundaries change between censuses. The 
census provides a 2010 tract relationship file which provides the percentages of the 2010 
census tract populations in each of the 2000 tracts for tracts with changed boundaries 
(U.S. Bureau of the Census 2018). This was used to calculate the counts for the groups in 
the 2000 census tracts. Because the most common change in tract boundaries from one 
census to the next is the splitting of tracts because of increases in population, going 
backward to the earlier tract boundaries often merely involves aggregating the new 
tracts to the original tract that was split.

Exactly the same tract data are available for download from the census for the 
2000 census (U.S. Bureau of the Census 2019a). As these obviously are for 2000 census 
tracts, no conversion was required and the data can be used directly.

For 1990 and 1980, data come from the Neighborhood Change Database (Urban 
Institute and Geolytics 2003). As mentioned above, this dataset includes census tract 
data from the 1970 through 2000 censuses normalized to the 2000 census tract 
boundaries. These censuses did not allow respondents to specify more than 1 race so 
data for 2 or more races is not available. As shown in Table 1, that was a rather small 
proportion of the total United States population. Frey (2015a) showed that the numbers 
indicating 2 or more races increased greatly from 2000 to 2010. So it is reasonable to 
assume that had the option been available for these earlier censuses, the proportions 
would have been even smaller.

The other issue with the 1990 and 1980 data involve the counts for African 
Americans and Asian and Pacific Islanders. The extract available from the 
Neighborhood Change Database included the totals for these groups, not the numbers 
not Hispanic or Latino. The number of Latinos indicating that they are  
AfricanAmerican or Asian and Pacific Islander is very small. In 2010 only 3.2 percent of 
African Americans reported being Latino and only 1.8 percent of Asians and Pacific 
Islanders reported being Latino. So using the total for these groups does not introduce 
very large errors.

Finally, for the 1970 census, the Neighborhood Change Database includes the 
number of persons of Hispanic/Latino origin and the number not of Hispanic/Latino 
origin. It does not include the number of whites who are not of Hispanic/Latino origin. 
Since the total number of whites can include substantial numbers of persons with 
Hispanic/Latino origin, these data are unusable for the diversity analysis. In addition, a 
study by the Pew Research Center (Cohn 2010) on the history of the census collection of 
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data on Hispanics says that there were major problems with the data on the Hispanic 
population in the 1970 census, the first time the census had attempted to gather 
information about that group.

A few notes on how these groups will be described in the remainder of this 
paper: Latino  is used for the Hispanic or Latino group as it includes descendants of 
persons from non-Spanish speaking populations in Latin America. African-American 
describes that group as this seems to currently be most commonly used and accepted. 
Since Asian and Pacific Islander is a census classification unlikely to be used to describe 
someone’s identify outside of the context of the census data, that term will continue to 
be used here. In discussions in the text, the shorter Asian will generally be used to refer 
to this group as Asians constitute the overwhelming majority of the Asian and Pacific 
Islander group. To simplify the presentation, when the descriptor white is used, it is 
assumed that this refers to whites who are not Latino. The same is true for African 
American and Asian and Pacific Islander where applicable. So just assume the prefix not 
Hispanic or Latino in those cases.

When listing the groups, as in tables, the groups will be ordered in descending 
order of size overall at the start of the analysis in 1980: white, African American, Latino, 
and Asian and Pacific Islander.

Descriptions of populations as majority-minority or identification of groups 
other than white as minorities will not be used henceforth in this paper. It becomes 
confusing and nonsensical to identify a group as a minority when in some situation 
they constitute a majority of the population. Furthermore, referring to whites as the 
majority group (when often they will not be) and the other groups as minorities denotes 
a special status for whites as compared to the other groups, which is not appropriate. 
When the terms majority and minority are used, they will refer strictly and exclusively 
to the conditions of constituting more than half or less than half of a population.

Measuring Diversity

Numbers of studies of neighborhood racial diversity and integration have 
simplified the measurement by identifying 1 or more basic measure or classifications. 
Hero and Tolbert (1996) used 2 measures: percent nonwhite for minority diversity and 
percent southern and Eastern European for white ethnic diversity. Attempting to 
measure stable neighborhood racial integration, Ellen (1998) considered a neighborhood 
to be integrated if it were 10 to 50 percent black and stable with a change in non-
Hispanic whites of less than 10 percent. Approaching the same problem, Galster (1998) 
defined a mixed-race neighborhood as one in which no more than 75 percent of the 
population belonged to a single racial or ethnic group. Holloway, Wright, and Ellis 
(2012) classified tracts as low and moderate diversity white, black, Latino, Asian, or as 
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highly diverse and then cross classified these to create a typology of diversity. They do 
make reference to entropy values in defining their arbitrary cutoffs.

The objective here is to develop a single continuous measure of racial and ethnic 
diversity that can be used to measure the overall level of diversity in urban areas and in 
smaller areas down to the neighborhood level (census tracts). This section proceeds to 
review the most commonly used measures of diversity. Then, after identifying the 
criteria desired for a measure of diversity, an index is presented for use in this research 
(and subsequent studies).

White (1988) provided a helpful review of common segregation and diversity 
measures of population distributions. He identified 2 primary measures of population 
diversity, what he termed the entropy index and the interaction index. These are 
discussed here.

The idea of entropy as a concept that might be used as a measure of population 
diversity is often traced back to Shannon’s (1948) application of the idea of entropy to 
information theory. The index is also sometimes called Theil entropy given his 
contributions furthering the development of the concept leading to its greater use (Theil 
1972). Entropy as a measure of population diversity can be expressed as

where pi is the proportion of the population in each of n groups and log(pi) is the natural 
logarithm. The index has the minimum value of 0 with all of the population in a single 
group and increases as the diversity increases. The maximum value of the index 
depends on the number of (nonzero) groups and is log(n).

The index can be normalized to range from 0 to 1 by dividing by the log of the 
number of groups. However this creates problems for comparisons involving a set of 
groups in which some units can have zero members in a group, effectively reducing the 
number of groups for the entropy index in those instances, changing the value of n used 
in normalizing by dividing by log(n). This is because log(pi) is undefined when the 
proportion equals zero. But then if 1 person is added to a group with formerly no 
members, while this has a negligible effect on the value of the sum, the index value 
would experience a discontinuous decrease with the increase in the value of log(n) as 
the divisor for normalizing the index.

This problem can be seen in the study by Dougherty (2003) of diversity in 
religious congregations and parishes. He uses the normalized entropy index as the 
measure of diversity, but only for the groups represented in each congregation or 
parish. And given the context, many of the congregations or parishes will not have 
members from all of the racial and ethnic groups considered.
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The index White (1988) called the interaction index was developed by multiple 
persons working in diverse fields. Simpson (1949) proposed his diversity index as a 
measure of species diversity in an ecosystem. Herfindahl (1950) and Hirschman (1964) 
developed the index as a measure of industrial concentration in economics, where it is 
known as the Herfindahl Hirschman Index or HHI. For simplicity, further references to 
this index will be simply to the Herfindahl index, as that is the source most commonly 
cited in the literature that is relevant here. The measure is simply the sum of the squared 
proportions, in the present case in a set of groups of a population:

where once again pi is the proportion of the population in each of n groups. The index is 
the probability that 2 members of the population selected at random would belong to 
the same group (technically with selection with replacement or from an infinite 
population). The index takes on a maximum value of 1 when the entire population is 
concentrated in a single group. The minimum value comes with equal proportions in 
each group. This depends on the number of groups n and is simply 1/n. Thus the index 
increases as diversity decreases and might more appropriately be seen as a measure of 
concentration. While the index could be normalized to range from 0 to 1, this is not 
often seen.

Schmid, Al Ramiah, and Hewstone 2014 used the Herfindahl index in a study of 
the relationship of neighborhood ethnic diversity to trust in Britain. However, they 
apparently used only 2 groups, white and minority so they did not benefit from the full 
value of the index for larger numbers of groups. Others have used 1 minus the 
Herfindahl index to give a measure that increases as diversity increases. Alisena and La 
Ferrara (2005) reviewed literature on economic effects of various kinds of diversity 
across nations and cities and said that most studies used this measure, which they 
termed the “fractionalization” index. Graif and Sampson (2009) measured language 
diversity in this way. Seaton and Yip (2009) likewise used 1 minus the Herfindahl index 
to measure racial diversity in both neighborhoods and schools. Using an alternative 
approach, Talen (2005) used the inverse of the Simpson/Herfindahl index to examine 
multiple types of diversity at the neighborhood level.

An ideal index of diversity would be transparent and intuitive. It should be 
obvious as to how it is measuring diversity. The index should have a maximum value 
when equal proportions are in each of the groups and a minimum value when the entire 
population is concentrated in one group. It should be normalized to range from 0 to 1 
(or 100). And the index should not have problems when there are no persons in one or 
more groups. (This last criterion would not be necessary for the measurement of 
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diversity in large urban areas, as all have at least some persons in every group. 
However the index should also be applicable to the measurement of neighborhood 
diversity, where many census tracts will not have representation of every group.)

The Herfindahl index meets or can be modified to meet all of the criteria except 
for transparency. It is not immediately obvious how the sum of squared proportions 
serves as a measure of diversity. To be sure, some simple, quick numerical examples can 
illustrate how it works. And consideration of how changes in the squares of numbers 
less than 1 vary as the numbers become smaller might do the same. But these do not 
equate with transparency.

Creation of the index of diversity to be used here begins with the assumption 
that diversity is greatest with equal proportions of the population in each of the groups. 
(White (1988) and many others assert this principal as well.) Then differences between 
the proportions actually in each group and the equal proportions value represent 
departures from maximum diversity. Squaring these differences and summing them 
gives an overall measure of the total departure from complete diversity:

where once again pi is the proportion of the population in each of n groups. C is used for 
this sum as it is a measure not of diversity but of the departure from diversity and the 
concentration of the population in some of the groups. This sum has a minimum value 
of zero when all of the proportions are equal, maximum diversity. The maximum value 
is 1 - 1/n when the entire population is concentrated in a single group, minimum 
diversity.

To create the index of diversity with the desired properties, the sum is first 
multiplied by the inverse of its maximum value of 1 - 1/n to normalize it to range from 
0 to 1. This is then subtracted from 1 so the resulting index ranges from 0 for minimum 
diversity, concentration in a single group, to 1 for maximum diversity, equal proportions 
in each group:

While this is a perfectly reasonable formulation for the diversity index, using simple 
algebra the formula can be re-expressed in the following form that is it slightly more 
convention for computation:
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Note that in the presentation of the diversity index in this paper, the value for D is 
multiplied by 100 so the index ranges from 0 to 100, which makes tables and values 
easier to read as they are not all prefixed by the zero followed by the decimal point.

If this is starting to look a lot like the formulas for the variance and standard 
deviation, this is no accident. The sum of squares for the variance (then divided by n or 
n - 1) is the sum of the squared differences between the values of the variable and the 
mean. The index of diversity starts with the sum of the squared differences between the 
proportions and 1/n. But since the sum of the proportions is 1, this is nothing more or 
less than the mean proportion. The variance also has a computing formula including the 
sum of the squared values. Subtracted from this is the squared sum of the values 
divided by n. But again since the sum of the proportions equals 1, that value squared is 
also equal 1, giving the 1/n term in the computing formula for the diversity index. The 
diversity index can therefore be accurately described as the variance in the proportions, 
normalized to range from 0 to 1, and subtracted from 1 to increase as diversity increases 
and the variance decreases.

The final, computing formula for the index of diversity also suggests a 
relationship to the Herfindahl index. Its sum of squared proportions is literally 
embedded in the computing formula. But the relationship is much closer. The 
maximum value for the Herfindahl index is 1 and the minimum value is 1/n. To 
normalize the Herfindahl index to range from 0 to 1, one must first subtract 1/n and 
then multiply that by the inverse of 1 - 1/n. Subtract that from 1 to reverse the direction 
and one gets the computational formula for the diversity index, D. In other words, the 
diversity index developed here is equivalent to the Herfindahl index normalized to 
range from 0 to 1 and subtracted from 1.

Percentages in Groups Over Time

Before proceeding to examine levels of racial and ethnic diversity for the large 
urban areas using the index developed in the previous section, the percentages in each 
of the groups is considered to establish the context. These results are for the 59 large 
urban areas for the census years from 1980 to 2010. The 4 groups are white, African 
American, Latino, and Asian and Pacific Islander.

Before proceeding to the mean percentages across the urban areas for each of the 
groups, it is important to emphasize the extremely wide range among the areas. 
Looking at the areas in 2010, in 17 of the 59 urban areas the percentage white was less 
than 50 percent, with 6 of those areas less than 40 percent white. Among those 6, El Paso 
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was the extreme case with less than 14 percent white, followed by San Antonio, Los 
Angeles, Houston, Fresno, and Miami-Fort Lauderdale-West Palm Beach. Only 1 of the 
urban areas, Memphis, was over 50 percent African American, while 3 exceeded 50 
percent Latino, El Paso, San Antonio, and Albuquerque. Four of the urban areas had 
over 80 percent of their population in a single group. Knoxville, Pittsburgh, and Albany-
Schenectady-Troy exceeded 80 percent white and El Paso was over 80 percent Latino.

Table 2 allows comparisons over time, presenting the mean percentages across 
the areas for each of the groups for each census year from 1980 to 2010. The pattern of 
change was dramatic and consistent. The mean percentage white dropped from 75 
percent in 1980 to 60 percent in 2010. The  mean percentage African American remained 
nearly constant, showing only a small increase. The Latino and Asian averages saw the 
major increases over the 3 decades. The mean Latino percentage more than doubled, 
from 8 to 18 percent. The beginning average for Asian in 1980 was only 1.5 percent; this 
more than tripled to 5 percent in 2010. These trends are displayed together in the chart 
in Figure 2 showing the percentages in each of the 4 groups. This shows the dramatic 
decline in the percentage white, the fairly steady share African American, and the 
dramatic increases for the Latino and Asian groups.

As noted at the beginning of this section, wide variation exists among the areas. 
El Paso and San Antonio had the lowest percentages white and the highest Latino in 
both 1980 and 2010. Minneapolis-St. Paul was the area with the greatest percentage 
white in 1980 while Knoxville and Pittsburgh were virtually tied for that in 2010. Salt 
Lake City had the lowest percentage African American in both 1980 and 2010 and 
Memphis and Birmingham were highest in both years. Pittsburgh was the area with the 
lowest percentage Latino for both years, followed by many areas that were close,
especially in 1980. It does not make much sense to single out areas with the lowest

Table 2. Mean Percentages in Racial and Ethnic Groups for Large Urban Areas, 
1980-2010.

Year
Racial or Ethnic Group

White African 
American Latino Asian and 

Pacific Islander

1980 75.2 15.7 7.6 1.5

1990 71.9 16.0 9.3 2.8

2000 65.7 16.7 13.7 3.9

2010 60.2 17.0 17.6 5.2
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Figure 2. Mean Percentages in Racial and Ethnic Groups for Large Urban Areas, 
1980-2010.

percentage Asian, as over half of the areas were under 1 percent in 1980 and nearly half
were 3 percent or below in 2010. Not surprisingly, San Francisco-Oakland-San Jose had 
the highest Asian percentage in both years. It was followed by Los Angeles in both 
years and in 2010 by Seattle in a virtual tie with Los Angeles.

Given the great variation, it makes sense to look in more detail at distributions of 
the urban areas with respect to their percentages in the 4 groups. Table 3 presents the 5-
number summary statistics—minimum, first quartile, median, third quartile, and 
maximum—for each each group for 1980 and 2010. The medians show the same 
patterns of change from 1980 to 2010 as the means, as would be expected: significant 
decline for white, modest change for African American, and large increases for Latino 
and Asian. One noteworthy difference is the magnitudes of the medians for those latter 
two groups, which are much less than the means shown in Table 2. The distributions of 
the urban areas are highly skewed, with very high maximum values relative to the 
medians, pulling the means higher.
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Table 3. Summary Statistics for Percentages in Racial and Ethnic Groups for Large 
Urban Areas, 1980 and 2010.

Looking at the distributions of the urban areas for the various groups, the ranges 
from the minimum to the maximum are relatively large for each group and year. For all 
of the groups except white, the minimum is close to 1 percent for each year. The white 
minimum drops from 34 to 14 percent over the period. By far the highest maximum 
values are for whites and Latinos, especially in 2010 for the latter group. The top African 
American percentage is around 50 percent. The maximum for Asian increases from 10 to 
28 percent over the 3 decades.

The first and third quartiles are closer to the medians in relative terms for whites 
than for the other 3 groups. There is more relative variation in the distribution of the 
percentages for African Americans, Latinos, and Asians. This is borne out by the 
coefficient of variation (the standard deviation divided by the mean) which for whites 
was 0.16 and 0.25 in 1980 and 2010, while it ranged from 0.65 to 1.55 for American 
Americans, Latinos, and Asians for the 2 years.

The first and third quartiles show patterns of change from 1980 to 2010 similar to 
the medians and means for all 4 groups, suggesting that the middle halves of the 
distributions are moving in a similar way. Changes in the minimum and maximum 
values follow a similar pattern as well for whites but not so much for the other 3 
groups. The minimum percentages for the African American, Latino, and Asian groups 
are very small in both years so the increases are not very significant. The maximum for 
African Americans increases significantly 43 to 52 percent despite the typical changes 
for that group showing only small increases. While the overall pattern for both Latinos 

Racial or Ethnic 
Group Year

Percentage in Group

Minimum First 
Quartile Median Third 

Quartile Maximum

White
1980 33.9 67.7 76.5 84.2 94.5

2010 13.7 48.8 63.7 72.0 84.5

African American
1980 0.9 7.4 13.5 22.3 42.9

2010 1.3 7.4 16.0 21.8 51.9

Latino
1980 0.5 1.0 2.3 9.6 61.1

2010 1.5 6.1 11.3 24.1 82.8

Asian and Pacific 
Islander

1980 0.3 0.7 0.9 1.6 10.3

2010 1.1 2.7 3.8 6.0 27.5
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and Asians shows significant increases, the jumps in the maximum values are especially 
large, from 61 to 83 percent for Latinos and from 10 to 28 percent for Asians.

To summarize, the percentage white decreased pretty much across the board 
from 1980 to 2010. The African American percentages were generally steady with only 
modest increases, except at the very top. For Latinos and Asians, the percentages for the 
majority of the urban areas saw very significant increases, especially at the top of the 
distribution. At the bottom, however, the minimum percentages remained very small 
for Latinos and Asians, which was also the case for African Americans.

Racial and Ethnic Diversity

The next 3 sections consider the racial and ethnic diversity of the urban areas 
using the index of diversity described above. This section focuses on the levels of 
diversity, the values for the index for each of the years. This is followed by the 
examination of the changes in the values of the diversity index from 1980 to 2010. The 
third of these sections looks at the relationships of diversity and change to the sizes of 
the urban areas and their rates of growth.

Table 4 presents summary statistics for the index of diversity for the 4 census 
years—the mean and the 5-number summary from the minimum through the median to 
the maximum. As expected, the mean increases steadily across the period, from 49 to 68. 
Values for the median are nearly the same, indicating the distributions for the diversity 
index are not highly skewed as was the case for the percentages African American, 
Latino, and Asian.

What is perhaps more interesting is that the minimum, first quartile, third 
quartile, and maximum all show patterns of increase across the decades that are quite 
similar to the mean and median. This was definitely not the case for all of those values 
for the percentages for the African American, Latino, and Asian groups. The minimum

Table 4. Summary Statistics for the Diversity Index for Large Urban Areas, 1980-2010.

Year
Diversity Index

Mean Minimum First 
Quartile Median Third 

Quartile Maximum

1980 48.6 14.1 36.2 48.9 62.4 77.6

1990 53.7 22.8 40.7 52.3 67.7 86.8

2000 61.6 29.8 49.6 62.4 74.6 89.1

2010 68.4 36.4 55.1 70.2 80.9 92.1
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diversity value went from 14 to 36 from 1980 to 2010, and the maximum from 78 to 92 In 
effect what was happening is that the entire distribution of the urban areas with respect 
to the diversity index moved up over time. This is shown especially clearly by the chart 
in Figure 2 which plots the values for the minimum, first quartile, median, third 
quartile, and maximum for the 4 years. The median is shown by the heavy black line. 
The blue area is the range between the first and third quartiles and represents the 
middle half of the distribution. The yellow areas are the ranges between those quartiles 
and the extremes. The figure shows the blue and yellow bands moving upwards but

Figure 3. Diversity Index Median, Areas between First and Third Quartiles, and 
Areas Outside those Quartiles for Large Urban Areas, 1980-2010.
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remaining pretty much the same width. The top yellow band representing the areas 
between the third quartile and the maximum does get somewhat narrower over time. 
This probably should not be too surprising, given that the maximum diversity values 
are starting the approach the maximum possible value of 100 which puts a ceiling on 
their growth.

To make these diversity values more specific, the next step will be to look at the 
areas with the highest and lowest diversity values in 2010. (The complete set of 
diversity values for all 59 urban area for all 4 years is given in the appendix.) Table 5 
lists the 10 urban areas with the highest diversity, in descending order of diversity. The 
table also gives the percentages in each of the 4 groups in 2010 to show where the 
diversity for each area came from. The San Francisco-Oakland-San Jose urban area was 
the most diverse, with an index value of 92, but it was followed closely by Houston. The 
remaining 8 areas on the list had very similar diversity levels, with index values ranging 
from 86 to 88.

It is especially interesting to see the mix of the racial groups producing these 
levels of diversity. All of the areas had low percentages white, ranging form 30 percent 
for Los Angeles to 50 percent for New York. This was virtually a requirement to produce 
these levels of diversity. But the composition of the remainder of their populations

Table 5. Urban Areas with the Highest Diversity Index Values in 2010.

Area Diversity 
Index

Racial or Ethnic Group Percent

White African 
American Latino

Asian and 
Pacific 

Islander

San Francisco-Oakland-San Jose 92.1 41.3 7.2 24.1 27.5

Houston 91.5 36.3 18.3 37.8 7.7

New York 87.9 49.7 16.9 23.6 9.9

Dallas-Fort Worth 87.7 46.9 16.7 30.1 6.3

Miami-Fort Lauderdale-West Palm 
Beach

87.3 38.2 19.5 40.1 2.2

Los Angeles 87.0 32.0 6.9 47.0 14.2

Washington-Baltimore 87.0 48.1 30.5 12.5 8.9

Fresno 86.5 36.8 6.6 44.3 12.2

Las Vegas 86.4 47.8 10.9 32.1 9.2

Atlanta 86.0 44.7 36.8 12.6 5.8
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varied considerably. Three urban areas, San Francisco, Los Angeles, and Fresno had less 
than 10 percent of their populations black. They obviously obtained their high levels of 
diversity with high percentages Latino and Asian. These were the only areas in which 
the percentage Asian exceed 10 percent. At the other extreme, Washington-Baltimore 
and Atlanta were areas with over 30 percent of their population African-American, 
which made up for having by far the lowest, percentages Latino, 13 percent for each. 
Miami-Fort Lauderdale-West Palm Beach had by far the lowest share Asian at 2 percent 
but made up for that with a high percentage Latino, 30 percent, and the third highest 
African American at 20 percent. The remaining 4 urban areas—Houston, New York, 
Dallas-Fort Worth, and Las Vegas—achieved their levels of diversity with more of a 
balance among African American, Latino, and Asian populations, having neither 
extremely high nor extremely low representation of any one group.

The 10 areas with the lowest levels of diversity are listed in Table 6, ordered by 
increasing diversity from the lowest, which was Pittsburgh, with 36, up to Dayton with 
51. The one unusual area on the list is El Paso, which had the third lowest diversity 
index of 39. It achieved this low level of diversity as a result of having 84 percent of the 
population Latino. The white population constituted only 14 percent, and El Paso also

Table 6. Urban Areas with the Lowest Diversity Index Values in 2010.

Area Diversity 
Index

Racial or Ethnic Group Percent

White African 
American Latino

Asian and 
Pacific 

Islander

Pittsburgh 36.4 84.4 11.7 1.5 2.4

Knoxville 36.7 84.5 9.5 4.0 2.1

El Paso 39.3 13.7 2.4 82.8 1.1

Albany-Schenectady-Troy 45.4 80.3 10.3 5.2 4.2

Salt Lake City-Ogden-Provo 46.6 78.9 1.3 16.0 3.8

Cincinnati 46.7 79.0 15.6 3.1 2.4

Buffalo 49.7 77.6 14.8 4.8 2.8

Harrisburg-York 50.4 77.5 12.1 7.4 3.1

Portland 51.2 77.1 3.4 12.0 7.5

Dayton 51.6 75.8 19.4 2.7 2.2
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had extremely low percentages African American and Asian. As expected, the 
remaining 9 areas had high percentages white, ranging from 76 to 84 percent. Indeed, 
the percentage white decreased in a regular fashion as the diversity index increased 
with only 1 very small reversal. This meant, of course, that the percentages in the 
remaining 3 groups were all quite modest. Of those 9 areas, 7 had over 10 percent of 
their populations African American and had very small percentages Latino and Asian. 
Salt Lake City, on the other hand, had a very small African American population but 
had 16 percent Latino. Portland likewise had relatively few African Americans and had 
a substantial Latino population at 12 percent and by far the highest percentage Asian of 
all of the areas on this list at 8 percent.

The lists of the urban areas with the highest and lowest levels of diversity 
suggest differences in diversity across the census regions. This is certainly the case, as 
shown in Table 7 with the mean diversity index values for the urban areas in each 
region in 1980 and 2010. Average levels of diversity increased in each region over the 
period. For both years, the Northeast and Midwest urban areas had the lower average 
diversity, while those in the South and West were higher. Mean diversity was somewhat 
higher in the Midwest than in the Northeast, with the difference decreasing in 2010. In 
1980 the South had the highest average diversity, with a mean of 56 compared with 49 
in the West. But by 2010 the areas in the West just edged out the South, 74 to 73. High 
levels of diversity among the urban areas in the South was primarily the result of high 
African American populations, especially in 1980. For the urban areas in the West, on 
the other hand, the Latino population produced the higher diversity. The rapid growth 
of the Latino and Asian populations from 1980 to 2010 increased diversity everywhere 
but especially in the urban areas in the West with higher concentrations in these groups.

Table 7. Mean Diversity Index Values by Region, 1980 and 2010.

Region
Mean Diversity Index

1980 2010

Northeast 35.7 58.0

Midwest 41.5 60.4

South 56.4 72.9

West 49.2 74.0

   Differences significant at the 0.001 level in both years

!21



Changes in Diversity

This section considers the changes in diversity for the individual urban areas. 
The measure of change is simply the difference between the the value of the index for 
2010 and the value for 1980. Table 8 presents summary statistics for these measures of 
change for the 59 urban areas. It also reports the same statistics for the changes in the 
percentages in each of the 4 racial and ethnic groups to provide context for 
understanding the basis for the changes.

The mean change in diversity was 20. That is, the average urban area increased 
its diversity index value by 20 points over the 3 decades. The median change was about 
the same. Looking at the first and third quartiles, half of the urban areas saw increases 
in the range from 14 to 27 points, not that different from the mean and median. The 
extremes, however, were far from this range. One area saw an increase in diversity of 42 
points, the maximum. But even more extreme was the minimum value of -29, a decrease 
in diversity of nearly 20 points.

The changes in the percentages for the 4 groups reflect the trends observed in 
looking at those values over time. The greatest average changes were for whites and 
Latinos, with a mean decrease of 15 percent for the former and an increase of 10 percent 
for the latter. The average for African Americans barely changed. The change of nearly 4 
percent for Asians was the second smallest but represented a major increase as this was 
starting from a very small base. For all 4 groups, the middle half of the areas fell in

Table 8. Change in Diversity Index and Change in Percent in Racial and Ethnic 
Groups, 1980-2010.

Mean Minimum First 
Quartile Median Third 

Quartile Maximum

Change in Diversity 
Index 19.7 -28.7 14.2 19.0 27.2 42.3

Change in Percent 
White -15.0 -31.3 -18.5 -13.5 -9.6 -2.8

Change in Percent 
African American 1.3 -5.1 -0.3 1.2 3.0 9.1

Change in Percent 
Latino 10.0 1.0 5.2 9.5 12.0 24.3

Change in Percent 
Asian and Pacific 
Islander

3.7 0.1 2.0 2.6 5.0 17.2
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ranges that were not that far from the means and medians. For the white group, the 
range was a decline between 10 to 19 percent. Differences between the first and third 
quartiles for the remaining 3 groups were from  about 0 to 3 percent for African 
Americans, 5 to 12 percent for Latinos, and 2 to 5 percent for Asians. As was the case for 
change in diversity, some of the extremes were quite different. Areas having the 
minimum changes for Latinos and Asians had little or no increase, and one area actually 
had a decline of 5 percent for African Americans. The greatest increases were likewise 
very large, the most striking being the maximum increases of 24 percent for Latinos and 
17 percent for Asians.

Given the wide variation in the changes in both diversity and the percentages for 
the 4 groups, it is useful to examine the areas with the highest and lowest changes in 
diversity to attempt to understand how these occurred. Table 9 begins with the 10 areas 
with the greatest changes in the diversity values from 1980 to 2010, ordered by declining 
change. In addition to the change in the diversity index itself, the table includes for each 
area the starting level of diversity in 1980 and the changes in the percentages for the 4 
groups over the same period.

The first thing that stands out is that the initial levels of diversity in 1980 ranged 
from very low—Minneapolis-St. Paul with a diversity index of 14, the lowest for all 
areas in that year—to around average for that year—Sacramento had a value of 50 and

Table 9. Urban Areas with the Highest Changes in Diversity Index Values, 1980-2010.

Area
Diversity 
Index in 

1980

Change in 
Diversity 

Index

Change in Racial or Ethnic Group Percent

White African 
American Latino

Asian and 
Pacific 

Islander

Orlando 41.3 42.3 -30.0 3.0 23.7 3.4

Las Vegas 47.4 39.0 -31.3 0.2 24.3 6.8

Minneapolis-St Paul 14.1 38.8 -18.1 6.7 5.4 6.0

Seattle-Tacoma 28.1 35.4 -18.5 1.6 7.5 9.4

Phoenix 39.2 32.5 -23.0 1.7 18.6 2.6

Oklahoma City 37.1 31.8 -18.0 2.3 13.0 2.6

Portland 19.6 31.6 -15.1 0.1 10.0 4.9

Sacramento 50.4 31.2 -21.5 1.4 11.7 8.4

Boston 21.7 31.1 -14.9 1.9 8.1 4.9

Milwaukee 39.5 30.7 -18.2 6.7 8.9 2.6
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the mean for all areas was 49. This makes sense given that it takes smaller changes in 
the percentages in the groups to produce changes in the index. Areas with higher 
proportions in one of the groups will be more greatly affected by changes in that 
proportion because the proportions are squared in computing the index. And all 10 of 
the areas saw declines in the percentage white, from 15 to 31 percent, changes that were 
average or above for all urban areas, with a mean change was 15 percent.

The decreases in the percentage white necessarily requires increases in one or 
more of the other racial and ethnic groups. And here the experiences of the 10 areas 
varied considerably. For some areas, increases for a single group stood out. Orlando, 
Phoenix, and Oklahoma City saw large jumps in their Latino populations. The change 
in diversity for other areas reflected significant increases in 2 groups. Percentage 
changes for Latinos and Asians were significant for Las Vegas, Seattle-Tacoma, Portland, 
Sacramento, and Boston. Milwaukee, on the other hand, saw the larger changes for 
African Americans and Latinos. Minneapolis-St. Paul was unique in seeing substantial 
increases for all 3 groups. It also began the period as the least diverse of the 59 urban 
areas with the highest percentage white.

Table 10 list the areas with the smallest increases in diversity change, in 
increasing order, with the same types of information included in the previous table. 
What immediately jumps out is the large decrease in diversity of 29 points for El Paso

Table 10. Urban Areas with the Lowest Changes in Diversity Index Values, 1980-2010.

Area
Diversity 
Index in 

1980

Change in 
Diversity 

Index

Change in Racial or Ethnic Group Percent

White African 
American Latino

Asian and 
Pacific 

Islander

El Paso 68.0 -28.7 -20.3 -1.6 21.7 0.1

San Antonio 76.2 -3.2 -13.0 0.2 11.2 1.6

Albuquerque 68.1 4.7 -13.9 0.5 12.0 1.4

Knoxville 30.1 6.7 -2.8 -2.0 3.3 1.5

Memphis 67.3 8.1 -15.7 9.1 4.8 1.8

Birmingham 65.4 9.0 -9.6 4.2 4.0 1.4

Los Angeles 77.6 9.4 -26.2 -3.5 21.4 8.3

Pittsburgh 26.3 10.1 -4.6 1.8 1.0 1.9

Cleveland-Akron 44.9 10.2 -5.4 1.2 2.9 1.3

St Louis 48.9 10.7 -6.3 2.4 1.8 2.1
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followed by a smaller decline for San Antonio and the smallest of the increases in 
diversity for Albuquerque. The cause was the same for all 3 of the areas: They began the 
period in 1980 with high levels of diversity as a result of large Latino populations. Over 
the period, the percentages Latino increased substantially in all 3 areas, making the 
areas either less diverse and producing little change.

The remaining areas with low increases in diversity began with very different 
levels of diversity in 1980. Two of the areas, Knoxville and Pittsburgh, started the period 
with levels of diversity that were very low and 2 more areas began with diversity 
slightly below average or average, Cleveland-Akron and St. Louis. Each of these areas 
saw declines in their white populations of only 6 percent or less, among the lowest for 
all of the urban areas, and only small changes for the other 3 groups. This produced 
their low levels of diversity increase. Three of the areas started with high levels of 
diversity in 1980, Memphis, Birmingham, and Los Angeles. The first 2 saw substantial 
but not extremely high changes in the percentages for some of the groups, but given 
their already high levels of diversity it takes more change to have a large affect on the 
index. Los Angeles is in a class by itself. It had a decrease of 26 percent for whites and 
large increases of 21 percent for Latinos and 8 percent for Asians. Yet its increase in 
diversity was only 9 points, putting it seventh from the bottom among all urban areas 
with respect to diversity change. Los Angeles started the period with a diversity index 
of 78, highest of all the areas in that year. Its modest increase of 9 points raised the index 
to an even higher 87, keeping it among the most diverse urban areas.

Diversity and Urban Area Size and Growth

The listing of the most diverse areas suggests that larger urban areas may be 
more racially and ethnically diverse. This is consistent with more general beliefs that 
large urban areas are especially diverse. It is also not unreasonable to hypothesize that 
urban areas that have been growing more rapidly would tend to be more diverse, as the 
greater increases in population provide more opportunities for people from other racial 
and ethnic groups to come into the area. This also suggests that areas experiencing 
greater population increases would be see greater increases in their levels of diversity.

Two small regression models are estimated to examine these possible 
relationships. The first model predicts the diversity index of the urban area in 2010 
using the size of the urban area, its 2010 population, and the change in the urban area 
size, the percent change in the population from 1980 to 2010. The second model predicts 
the change in the diversity index from 1980 to 2010, this time using the population at 
the start in 1980 and once again the percent change in the population from 1980 to 2010. 
The logs are used for both populations. This is typically more suitable in many 
applications.
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Table 11. Regressions of Diversity and Change in Diversity on Log Urban Area 
Population and Percent Change in Population (standard errors in parentheses).

Table 11 presents the results of these regressions on diversity and change in 
diversity. For the first model predicting the level of diversity in 2010, both of the 
predictors are statistically significant. The diversity index does increase both as the 
population increases and as the rate of prior population growth increases. The R2 value 
is 0.36 and significant, not bad for such a simple model given all of the things that might 
likely affect diversity. The second model predicting the change in diversity from 1980 to 
2010 shows somewhat different results. Change in diversity increases with the rate of 
growth of the population in a statistically significant way. The coefficient for the log of 
population in 1980 is positive but it is not statistically significant, so it is not possible to 
conclude that size affects change in diversity. And this is not inconsistent with the 
listings of the areas with the highest and lowest changes in diversity, which included 
urban areas of varying sizes with little suggestion of a relationship.

Independent Variables

Dependent Variable

Diversity Index 
2010

Change in 
Diversity 

1980-2010

Log Urban Area Population 
1980 —

2.563

(1.564)

Log Urban Area Population 
2010

7.338 ***
—

(1.762)

Percent Change in Population 
1980-2010

0.078 *** 0.054 **

(0.021) (0.020)

Constant
(42.572) (19.785)

(25.248) (22.182)

R2 0.361 *** 0.123 ***

   **Significant at the 0.01 level

   ***Significant at the 0.001 level
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Conclusions

This paper presents an index of diversity in a way that makes it very clear how 
the index is capturing (initially, departures from) diversity. It is also interesting that this 
index is equivalent to the normalized variance of the proportions in the groups and to 
the normalized Herfindahl index.

Any index summarizes a number of values and necessarily results in the loss of 
some information. The quality of an index depends both on the reasonableness of its 
formulation and on judgements as to the extent to which the index is capturing the 
information in the underlying variables, in the present case the percentages in the racial 
and ethnic groups. In this regard, I believe the results presented in this paper for 
diversity in the large urban areas supports an assessment that the index used here does 
this effectively. Whether it involves looking at trends in diversity over time or the 
distribution of the values across the areas, the results for the diversity index are 
consistent with comparable results for the percentages in the 4 groups. Furthermore, in 
the listings of the areas with high and low levels of diversity and change in diversity, 
the comparison of those values with the percentages in the groups for each of the areas 
appears consistent as well. The simple tests of the relationship of diversity levels and 
changes to population size and rate of change likewise yields expected results.

This diversity index can be applied to issues of racial and ethnic diversity in 
smaller areas. A major question addressed in studies involving race and ethnicity has 
been the differences and changes in central cities and suburbs. The next paper will 
consider a more nuanced and consistent approach to this question. One can obviously 
also measure diversity at the neighborhood level, computing the values of the index for 
census tracts. Tract diversity can not only be compared with other tract characteristics 
but these values can be aggregated for the entire urban area, providing measures of 
urban area residential diversity. This is of course the inverse of residential segregation 
which has always involved comparisons among just 2 groups at a time. The diversity 
index extends this to consideration of more than 2 groups simultaneously, such as the 4 
racial and ethnic groups addressed in this paper. Residential diversity for urban areas 
can be measured in an absolute sense, solely as a function of the diversity in the census 
tracts, or relative to the maximum diversity possible given the distribution among the 
groups in the urban area. And it can be shown that when using this diversity index, the 
difference between relative and absolute residential diversity  is directly related to the 
value of the diversity index for the urban area as a whole. This will be the subject of a 
subsequent paper.
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Appendix Table. Urban Area Diversity Index Values, 1980-2010.

Area
Diversity Index

1980 1990 2000 2010

Albany-Schenectady-Troy 18.7 26.0 36.2 45.4

Albuquerque 68.1 69.6 72.2 72.8

Atlanta 59.7 63.9 78.2 86.0

Austin 62.4 69.2 75.9 78.2

Birmingham 65.4 65.9 69.7 74.5

Boston 21.7 33.7 43.4 52.8

Buffalo 32.1 37.9 44.6 49.7

Charlotte 59.3 57.4 67.6 78.2

Chicago 66.1 71.9 79.2 83.9

Cincinnati 35.9 37.6 40.4 46.7

Cleveland-Akron 44.9 46.1 50.5 55.1

Columbus 40.0 43.6 50.5 60.9

Dallas-Fort Worth 57.5 67.7 80.7 87.7

Dayton 38.0 40.7 46.3 51.6

Denver 44.0 49.1 59.5 66.2

Detroit 52.7 57.3 62.9 66.9

El Paso 68.0 61.0 46.8 39.3

Fresno 64.8 81.0 85.7 86.5

Grand Rapids 28.6 32.9 46.5 54.0

Greensboro--Winston-Salem--High Point 60.1 60.0 70.9 78.9

Greenville-Spartanburg 51.1 51.5 59.0 65.5

Harrisburg-York 31.0 34.0 40.4 50.4

Hartford 39.5 46.7 57.5 68.2

Houston 76.3 82.4 89.1 91.5

Indianapolis 45.6 46.7 54.7 61.8

Jacksonville 58.1 57.2 65.3 73.5

Kansas City 44.1 45.9 53.4 61.4

Knoxville 30.1 29.9 29.8 36.7
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Las Vegas 47.4 56.7 74.8 86.4

Los Angeles 77.6 86.8 87.7 87.0

Louisville 36.5 38.7 44.9 53.8

Memphis 67.3 68.1 72.0 75.4

Miami-Fort Lauderdale-West Palm Beach 69.3 80.2 85.6 87.3

Milwaukee 39.5 49.5 61.2 70.2

Minneapolis-St Paul 14.1 23.3 38.6 52.9

Nashville 48.8 50.7 60.0 67.6

New Orleans 69.5 73.0 75.9 80.9

New York 65.4 75.9 83.1 87.9

Norfolk-Virginia Beach 61.0 64.2 70.4 75.7

Oklahoma City 37.1 46.5 57.8 68.8

Orlando 41.3 52.3 71.2 83.5

Philadelphia 51.0 55.3 62.7 71.1

Phoenix 39.2 46.6 62.4 71.7

Pittsburgh 26.3 28.1 32.6 36.4

Portland 19.6 26.4 41.0 51.2

Raleigh-Durham 59.8 61.5 69.9 78.8

Richmond 61.3 62.6 68.0 75.1

Rochester 35.7 43.1 51.8 59.6

Sacramento 50.4 63.3 73.9 81.6

Salt Lake City-Ogden-Provo 19.4 22.8 35.5 46.6

San Antonio 76.2 76.5 74.6 73.0

San Diego 57.7 71.5 79.8 83.9

San Francisco-Oakland-San Jose 69.0 80.5 88.4 92.1

Seattle-Tacoma 28.1 36.9 49.6 63.5

St Louis 48.9 49.6 54.9 59.6

Tampa-St Petersburg 36.2 41.2 53.1 65.2

Tucson 53.8 61.1 68.1 73.1

Tulsa 33.6 37.7 51.0 61.4

Washington-Baltimore 64.4 70.6 79.3 87.0
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