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ABSTRACT

Black households in the United States with high levels of income and education (SES) typically face

a stark tradeoff when deciding where to live. They can choose neighborhoods with high levels of

public goods or a high proportion of blacks, but very few neighborhoods combine both, a fact we

document clearly. In the face of this constraint, we conjecture that racial sorting may dramatically

lower the consumption of local public goods by high-SES blacks. To shed light on this, we estimate

a model of residential sorting using unusually detailed restricted Census microdata, then use the

estimated preferences to simulate a counterfactual world in which racial factors play no role in

household residential location decisions. Results from this exercise provide the first evidence that

sorting on the basis of race gives rise to significant reductions in the consumption of local public

goods by black and high-SES black households in particular. These consumption effects lead to

significant losses of welfare and are likely to have important intergenerational implications.
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1 INTRODUCTION 

That race plays a fundamental role in shaping the way that households sort into 

neighborhoods in US cities has been widely documented in the academic literature.1  While 

residential segregation is the most obvious result, perhaps less apparent is the way that the role 

that race plays in the market shapes the quality of neighborhoods chosen by black versus white 

households in other dimensions.  Consider, for example, the location decision of a college-

educated black household.  In the vast majority of US metropolitan areas, few if any 

neighborhoods exist that combine high fractions of both black and college-educated households 

– this we demonstrate very clearly below.  This neighborhood supply constraint presents college-

educated blacks with a clear trade-off between living with an increased fraction of black 

neighbors or living with an increased fraction of college-educated neighbors.  Faced with this 

choice, college-educated blacks in fact choose a very diverse set of neighborhoods: those living 

with the smallest fraction of other blacks typically live with the same fraction of college-

educated neighbors as whites do on average; in marked contrast, those college-educated blacks 

who live with the highest fraction of other blacks live with a substantially smaller fraction of 

college-educated neighbors.   

 This much lower consumption of average neighborhood education (which in this example 

proxies for neighborhood quality more generally) by those college-educated blacks that choose 

neighborhoods with the highest fraction of black neighbors prompts the central hypothesis of this 

paper.  Specifically, we conjecture that racial sorting in US metropolitan areas leads to 

substantial reductions in the consumption of local public goods by blacks, and particularly blacks 

                                                      
1 See Cutler, Glaeser, and Vigdor (1999) for a detailed analysis of the evolution of segregation patterns in the United 
States over the twentieth century.  Miller and Quigley (1990) and Bayer, McMillan, and Rueben (2004) among 
others conclude that a substantial portion of black-white segregation remains unexplained by sorting due to racial 
differences in other socioeconomic variables.  Analysis of survey responses concerning racial preferences reaches a 
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with high levels of income and education.  That is, if race were not a factor in the sorting 

process, many black households would consume far higher levels of local public goods, with 

important consequences for household welfare in the short term and individual outcomes in the 

longer term.     

To quantify the impact of racial sorting on the consumption of local public goods by 

households of different races, we would ideally like to compare current consumption levels with 

those in a world where households chose neighborhoods without regard for race.  While it would 

be fanciful to expect to see this directly in observational data, we adopt an approach that 

implements this ideal thought experiment in an intuitive and feasible way.  Using unusually rich 

restricted Census microdata on quarter of a million households linked to precise geographic 

locations in the San Francisco Bay Area in 1990, we estimate a flexible model of residential 

sorting that allows household preferences for a wide variety of housing and neighborhood 

attributes to be recovered from their location decisions.  At its heart, this approach relies on the 

standard economic notion of revealed preference: by examining how location decisions vary on 

average with household characteristics such as income, education and race, given the set of 

neighborhoods available in the market, one can infer how preferences for housing and 

neighborhood attributes vary with these sociodemographic characteristics.       

With estimates of the relative weight that households with different characteristics place 

on a wide set of housing and neighborhood attributes in hand,2 we then conduct an intuitive 

counterfactual simulation that quantifies the effect of racial sorting on the consumption of local 

public goods.  Specifically, we compare the current state of the world to one in which race is 

                                                                                                                                                                           
similar conclusion.  See Ihlanfeldt and Scafidi (2002, forthcoming) for recent evidence from the Multi-City Study of 
Urban Inequality (MCSUI) data. 
2 It is worth emphasizing here that in developing estimation strategy below we explicitly account for the correlation 
of neighborhood sociodemographic characteristics with unobserved aspects of housing and neighborhood quality 
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eliminated as a factor in each household’s residential location decision, calculating a new 

housing market equilibrium once all preferences associated with neighborhood racial 

composition have been eliminated.  The results provide clear evidence that racial sorting 

increases black-white differences in the consumption of public safety and school quality by over 

100 percent; in the consumption of neighborhood income and education, black-white differences 

increase by nearly this amount.  This decreased consumption by blacks relative to whites is 

partially compensated by lower housing prices.  However, given that close substitutes for many 

aspects of local public good consumption (such as everyday exposure to highly educated 

neighbors) are not easily replicated by the private market, such substantial decreases in local 

public good consumption are still very likely to generate immediate welfare losses in addition to 

having a significant impact on the inter-generational persistence of racial differences in 

education, income, and wealth.  

In light of the potential for discrimination in the housing market, we emphasize that our 

empirical analysis captures the total effect of racial sorting - whether driven by preferences or 

discrimination - on the consumption of local public goods.  Because these rival explanations for 

racial sorting are indistinguishable in observational data,3 notice that the adverse effects of racial 

sorting on the consumption of local public goods by blacks that we identify might arise even in 

the absence of discrimination – i.e., they could arise entirely as the result of the collective 

decentralized location decisions made by the households in a metropolitan area.  The 

fundamental explanation for these adverse effects is the extremely short supply of neighborhoods 

that combine both a high fraction of black households with high levels of local public goods in 

                                                                                                                                                                           
using a boundary fixed effects strategy related to that of Black (1999).  Failure to do so would lead to a substantial 
overstatement of the impact of neighborhood race on neighborhood sorting. 
3 As we show in Section 5 below, given the most natural model of discrimination (i.e., that it drives an increasing 
wedge between the implicit price that blacks versus whites pay for housing in neighborhoods with an increasing 
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US metropolitan areas, a fact that itself is almost certainly attributable to the even more basic 

fact that black and especially highly-educated black households constitute such a small fraction 

of the population (11 percent and 2 percent, respectively).  Thus as long as these fundamental 

conditions continue to hold, the adverse effects of racial sorting on local public good 

consumption by blacks would likely continue into the future even if all forms of centralized 

discrimination were to be eliminated. 

This paper fits into a larger body of research that examines the impact of segregation on 

individual outcomes.4  In many of these studies, concerns about the non-random selection of 

individuals into neighborhoods give rise to serious measurement issues and, consequently, a 

recent literature beginning with Cutler and Glaeser (1997) attempts to draw causal inferences by 

examining the impact of segregation measured at the metropolitan level on outcomes for young 

adults.5  The current paper relates to this literature in two ways.  First, our results point to a 

specific mechanism through which metropolitan segregation levels might be strongly associated 

with individual outcomes – the effect of racial sorting on racial differences in the consumption of 

local public goods and exposure to high-SES neighbors.  Second, while the vast majority of the 

prior literature examines the impact of segregation on individual outcomes, we essentially push 

the analysis back a step, examining the impact of the role that race plays in the individual 

location decision problem on the set of neighborhoods that arise in equilibrium.   In our analysis, 

then, segregation is a feature of the collective set of neighborhoods that form – along with the 

                                                                                                                                                                           
fraction of whites), discrimination gives rise to behavioral and pricing predictions that can be matched identically by 
a model that only allows for preferences over racial composition.    
4 This literature dates to Kain (1968) and includes Ihlanfeldt (1992), Ihlanfeldt and Sjoquist (1990), O’Regan and 
Quigley (1998), Ross (1998), Weinberg (2000, 2004), and Ross and Zenou (2004) among many others. 
5 They find little effect for whites but significant negative effects on educational attainment, labor market activity, 
and the avoidance of teenage fertility for blacks.  In a final portion of their analysis, Cutler and Glaeser attempt to 
distinguish whether three potential mechanisms explain their findings, one of which is the decreased exposure of 
blacks to educated neighbors in segregated metropolitan areas.  They find evidence that this mechanism, which is 
related to our analysis, explains some of the negative impact of metropolitan segregation on outcomes. 
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level of local public goods consumed by households of each race – rather than the fundamental 

explanatory variable in the analysis. 

The rest of the paper is organized as follows: Section 2 presents descriptive evidence 

regarding neighborhood availability and segregation from all the metropolitan areas in the United 

States from the year 2000.  Here, we provide the first evidence of a significant shortage of 

neighborhoods combining a high fraction of black households with a high fraction of college-

educated households; in the face of this constraint, we then show that highly educated blacks 

reside in a wide variety of neighborhoods.  Section 3 outlines the key feature of our detailed San 

Francisco Bay Area dataset, and Section 4 provides evidence using these data relating to the 

distribution of neighborhoods available in the Bay Area housing market, as well as the actual 

neighborhood choices made by households in different race and income categories.  Again, we 

will find remarkably similar patterns for the Bay Area as for the US as a whole.  Sections 5, 6 

and 7 describe the main analytical tool used in this paper - an equilibrium model of residential 

sorting, describing the model, its estimation, and the estimated parameters in turn.  Section 8 

then uses the estimated model to conduct a counterfactual simulation that sheds light on our main 

conjecture, making clear the effects of eliminating race as a factor in the household location 

decision on the consumption of local public goods by different types of household.  Section 9 

concludes. 

 

2 PATTERNS OF RACIAL SORTING IN US METROPOLITAN AREAS 

 To motivate the central hypothesis of this paper, we begin our analysis by characterizing 

the two broad patterns for the US as a whole already referred to: (i) that neighborhoods that 

combine high fractions of both college-educated and black households are in extremely short 
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supply in almost every metropolitan area throughout the United States and (ii) that faced with the 

resulting trade-off between black versus other college-educated neighbors, a significant fraction 

of college-educated blacks in every metropolitan area choose neighborhoods with a high fraction 

of other black households and very low levels of average neighborhood education.  This pattern 

of choices suggests that race-related factors in the housing market, whether driven by preferences 

or discrimination, may lead to a substantial decrease in the consumption of local public goods by 

many college-educated blacks.   

 The analysis in this section is based on data compiled from Summary Files of the 2000 

Census, which give information on the distribution of education by race for each Census tract in 

the United States.  We characterize the race and educational attainment of households as that of 

the head of household and focus specifically on non-Hispanic black and non-Hispanic white 

households throughout our analysis.6,7  Based on this definition, black and white households 

constitute 11.1 and 69.5 percent of US households that reside in metropolitan areas, respectively.  

Among black households, 15.4 percent have a college degree, while the comparable figure for 

white households is 32.5 percent, and for all US households, 27.7 percent.  For this portion of 

our analysis, we take household education to proxy for socioeconomic status more generally and 

average neighborhood education proxies for the level of local public goods.  Using far richer data 

from a single metropolitan area, we consider a wider set of both household and neighborhood 

characteristics below. 

                                                      
6 Given the analysis below, it would have been preferable to use information on the joint distribution of race and 
income rather than education to make the results directly comparable.  Unfortunately, the corresponding Census 
data, which we downloaded at the time of writing, had clear and serious errors.  We use Census tracts rather than 
block groups in this portion of the analysis because tracts are the lowest level at which the joint distribution of 
education and race is available in the Census Summary files. 
7 The vast majority of households that checked two races can be characterized as either Hispanic or non-Hispanic 
Asian or Pacific Islander.  Other households that checked two or more races - a very small fraction overall - were 
dropped from this analysis. 
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 Table 1 documents the number of tracts in the United States by the percentage of 

households with a college degree and the percentage of households that are black and white.  The 

first row describes the number of tracts in which more than 0, 20, 40, 60, and 80 percent of head 

of households are college-educated, respectively.  The next four rows report the number of tracts 

in each of these categories that contain a minimum fraction of black households equal to 20, 40, 

60, and 80 percent, respectively.  As the corresponding numbers show, a much smaller fraction 

of the tracts with a high fraction of black households have a high fraction of households with a 

college degree.  For example, while 23 percent of all tracts are at least 40 percent college 

educated (a number comparable to the fraction of US households with a college degree), only 2.5 

percent of tracts that are at least 40 percent black are at least 40 percent college educated, and 

only 1.1 percent of tracts that are at least 60 percent black are at least 40 percent college 

educated.  Moreover, tracts that combine high fractions of both black and college-educated 

households are in fact concentrated in just a handful of metropolitan areas, most notably 

Washington, DC, implying that the supply of such neighborhoods in most metropolitan areas is 

extremely limited.8   

 The final four rows of Table 1 show analogous numbers for white households, reporting 

the number of tracts in the US that meet the education criterion described in each column 

heading subject to a minimum fraction of white households equal to 20, 40, 60, and 80 percent, 

respectively.  As the corresponding figures show in this case, a markedly different pattern 

emerges for white households, with a slightly greater fraction of neighborhoods with at least 40, 

60, and 80 percent white households meeting each education criterion.  Figure 1, which plots the 

                                                      
8 Of the 44 tracts (less than 0.1 percent of all tracts) that are at least 60 percent black and 40 percent college-
educated, 13 are in the Washington DC PMSA, 8 in Detroit, 6 in Los Angeles, and 5 in Atlanta.  Almost 75 percent 
of these tracts can thus be found in one of only four PMSAs.  Of the 142 tracts that are at least 40 percent black and 
40 percent college-educated, almost two-thirds are in the PMSAs listed above along with Chicago and New York.   
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percentages shown in Table 1 for blacks and whites respectively, clearly illustrates the difference 

in patterns.  Taken together, this characterization of the composition of US neighborhoods makes 

clear that while neighborhoods that combine high fractions of both college-educated and white 

households are amply supplied in metropolitan areas throughout the US, neighborhoods that 

combine high fractions of both college-educated and black households are in extremely short 

supply.  This implies that college-educated black households in most metropolitan areas face a 

clear trade-off between living with other black versus other college-educated neighbors 

 To show this trade-off graphically, Figures 1a-1f show a series of scatterplots for six 

metropolitan areas: Boston, Dallas, New York, Philadelphia, San Francisco, and Washington, 

D.C..  In these figures, each small circle represents a Census tract and is located according to the 

fraction of college-educated households (vertical axis) and the fraction of black households 

(horizontal axis) in the tract.  The size of the circle is based on the number of college-educated 

black households in the neighborhood – so that the largest circles depict the tracts in which 

college-educated blacks are most likely to live.9  These scatterplots clearly demonstrate a short 

supply of neighborhoods that combine high fractions of both college-educated and black 

households and, consequently, the implicit trade-off that college-educated black households must 

make when choosing a neighborhood.10   

 The figures also show the diverse set of neighborhoods in which college-educated black 

households reside given this constraint.  In particular, while a sizeable fraction of college-

educated blacks in each of the depicted MSAs chooses neighborhoods with few black and many 

college-educated neighbors, a size able fraction also choose neighborhoods with many black and 

                                                      
9 Note that tracts that do not contain any college-educated blacks do not show up in these scatterplots. 
10 The relatively higher availability of such tracts in Washington D.C. relates to the relatively high fraction of 
college-educated blacks in the metropolitan area.  We return to a discussion of this point when describing the results 
of our simulations below. 
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few college-educated neighbors.  To examine the range of neighborhoods chosen by college-

educated blacks in metro areas throughout the country as a whole, Table 2 summarizes the 

information contained in the scatterplots in a succinct way.  In particular, we first rank college-

educated black households in each metropolitan area by the fraction of blacks in the household’s 

Census tract and assign households to their corresponding quintile of this distribution.  This 

corresponds to drawing four vertical lines in each scatterplot so that an equal number of college-

educated black households are in each of the resulting regions. The upper panel of Table 2 then 

summarizes the average fractions of black and college-educated households in the corresponding 

tract for the quintiles of this distribution, averaging over all US metropolitan areas.   

 Thus the first column of Table 2, for example, characterizes the average neighborhood 

composition for the 20 percent of college-educated black households that reside with the smallest 

fraction of other black households in their metropolitan area.  A clear trade-off is apparent 

between the fraction of a household’s neighbors that are black and the fraction that are college-

educated; the average fraction of college-educated neighbors falls from 38.0 percent for those 

college-educated blacks living with the smallest fraction of black neighbors to 13.8 percent for 

those living with the largest fraction.  The lower panel of Table 2 reports analogous results for 

white households.  While not perfectly monotonic, the resulting pattern for whites is almost 

exactly opposite that for blacks: those whites residing with the greatest fraction of neighbors of 

the same race within each metropolitan area generally reside with a greater rather than smaller 

fraction of college-educated neighbors.   

 The patterns of neighborhood sorting shown in Table 2, while not conclusive on their 

own, provide suggestive evidence concerning the impact of racial sorting on the consumption of 

local public goods, indicating a clear trade-off between living with households of the same race 
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and households of the same education level for college-educated blacks.  There is no such 

tradeoff for whites.  Moreover, while those college-educated blacks in each metropolitan area 

who live with the smallest fraction of other blacks in fact live in tracts with roughly the same 

fraction of college-educated neighbors as college-educated whites do on average, those college-

educated blacks living with the greatest fraction of other blacks live with only about one-third 

that fraction.  This suggests that racial sorting in metropolitan areas throughout the United States, 

whether driven by preferences or discrimination, may lead to a substantial decrease in the 

consumption of local public goods by a large fraction of college-educated blacks.    

 

3 DATA  

Given this broad characterization of racial sorting in metropolitan areas throughout the 

United States, we now turn to the much more detailed dataset that we have assembled for our 

primary analysis.  Relative to the data used in the previous section to study patterns of racial 

sorting for the US as a whole, the key feature of this dataset is that it links microdata that provide 

a wide set of household characteristics to precise geographic indicators that allow us to 

characterize the neighborhood in which each household lives.  As we describe below, the 

resulting dataset allows us to estimate a model of residential sorting that controls carefully for a 

wide set of household characteristics and makes use of reasonable variation in the data to 

identify the impact of a wide variety of factors (including neighborhood racial composition) on 

each individual’s location decision.  Having identified the relative roles of these factors in each 

type of household’s location decision, we then identify the impact of racial sorting on the 

consumption of local public goods by simulating a new housing market equilibrium in which 

race has been eliminated as a one of these factors. 
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The particular dataset that we construct is based primarily on restricted Census microdata 

for the San Francisco Bay Area for 1990.  These restricted Census data provide the same detailed 

individual, household, and housing variables found in the public-use version of the Census, but 

also include information on the location of individual residences and workplaces at a very 

disaggregate level.  In particular, while the public-use data specify the PUMA (a Census region 

with approximately 100,000 individuals) in which a household lives, the restricted data specify 

the Census block (a Census region with approximately 100 individuals), thereby identifying the 

local neighborhood that each individual inhabits and the characteristics of each neighborhood far 

more accurately than has been previously possible with such a large data set. 

In assembling our Bay Area dataset, we use data from six contiguous counties: Alameda, 

Contra Costa, Marin, San Mateo, San Francisco, and Santa Clara.  The resulting study area is 

reasonably self-contained and sizeable along a number of dimensions, including over 1,100 

Census tracts, and almost 39,500 Census blocks, the smallest unit of aggregation in the data.  Our 

final sample consists of just over 242,000 households.  We also note that, among the largest 

metropolitan areas in the US, the fraction of black and white households in the San Francisco 

Bay Area (68.6 percent white, 7.6 percent black) most closely matches that of the country as a 

whole (69.5 percent white, 11.1 percent black).     

The Census provides a wealth of data on the individuals in the sample – race, age, 

educational attainment, income from various sources, household size and structure, occupation, 

and employment location.11  In addition, it provides a variety of housing characteristics: whether 

                                                      
11 Throughout our analysis, we treat the household as the decision-making agent and characterize each household’s 
race as the race of the ‘householder’ – typically the household’s primary earner.  We assign households to one of 
four mutually exclusive categories of race/ethnicity: Hispanic, non-Hispanic Asian, non-Hispanic black, and non-
Hispanic white.  To maintain a streamlined exposition of results throughout, we limit tour focus to black and white 
households, although it is important to point out that our primary analysis below also controls separately for Asian 
and Hispanic households.   
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the unit is owned or rented, the corresponding rent or owner-reported value,12 number of rooms, 

number of bedrooms, type of structure, and the age of the building.  We use these housing 

characteristics directly and in constructing neighborhood characteristics, characterizing stock of 

housing in the neighborhood surrounding each house, as well as neighborhood racial, education 

and income distributions based on the households within the same Census block group, a Census 

region containing approximately 500 housing units.  We merge additional data describing local 

conditions with each house record, constructing variables related to crime rates, land use, local 

schools, topography, and urban density.13  The list of the principal housing and neighborhood 

variables used in the analysis, along with means and standard deviations, is given in the first two 

columns of Table 3. 

 

4 RACIAL SORTING AND LOCAL PUBLIC GOODS CONSUMPTION IN THE SFBA 

Before turning to our model of residential sorting, we first describe the patterns of racial 

sorting and local public goods consumption in the Bay Area, thereby providing the reader with a 

clear sense of the pattern of racial sorting in our primary data set and also motivating our main 

conjecture – that racial sorting in the housing market has a substantial negative effect on the 

consumption of local public goods by black households, especially those at high socioeconomic 

levels.   

 

                                                      
12 As described in the Data Appendix, we construct a single price vector for all houses, whether rented or owned.  
Because the implied relationship between house values and current rents depends on expectations about the growth 
rate of future rents in the market, we estimate a series of hedonic price regressions for each of over 40 sub-regions of 
the Bay Area housing market.  These regressions return an estimate of the ratio of house values to rents for each of 
these sub-regions. 
13 For each of these measures, a detailed description of the process by which the original data were assigned to each 
house is provided in a Data Appendix. 
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Segregation Patterns.  We begin by describing the pattern of racial segregation in the Bay Area.  

We do so by examining the average compositions of the neighborhoods (Census block groups in 

this case) in which households in a particular category of race and income reside.14  These 

measures are reported in Panel A of Table 4.  The measures in the first row show neighborhood 

compositions averaged over all of the households in the Bay Area.  The remaining rows report 

neighborhood compositions averaged over the set of households described in the row heading.  

The second row, for example, indicates that black households live in neighborhoods in which an 

average of 20.9 percent of the households are both black and in the lowest income quartile, 9.0 

percent are black and in the second income quartile, etc.  Average neighborhood compositions 

are reported for blacks and whites as a whole and for blacks and whites in the lowest and highest 

income quartile, respectively.   

Panel B of Table 4 re-summarizes these average neighborhood composition measures 

reported in Panel A in a way that is more meaningful for discussing segregation, reporting the 

average neighborhood composition for a particular type of household relative to the average for 

the Bay Area as a whole.  For example, the first entry of Panel B is calculated as the average 

exposure of black households to blacks in the lowest income quartile (20.9 percent), divided by 

the average exposure of all households in the Bay Area to blacks in the lowest income quartile 

(3.4 percent).  This implies that a black household in the Bay Area is exposed on average to 6.1 

times the fraction of blacks in the lowest income quartile that the average household in the Bay 

Area is exposed to. 

 Panel B reveals a clear pattern of racial segregation for Bay Area blacks that cuts across 

all income categories.  While blacks in the lowest income quartile are exposed to 6.2 times the 

                                                      
14 We use income throughout the remainder of the paper as a proxy for socioeconomic status in describing the 
results or our analysis.  Results based on education or income conditional on education are completely analogous. 
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fraction of blacks relative to the average household in the metropolitan area, the comparable 

figure for blacks in the highest income quartile is 3.2, which indicates a substantial amount of 

segregation even for high-income blacks.  Moreover, while high-income blacks are especially 

highly exposed to blacks in the highest income quartile (4.4 times the Bay Area average), their 

exposure to blacks in the lowest income quartile also remains high at 2.9 times the Bay Area 

average.  Thus race continues to play a large role in the residential choice process even for high-

income blacks, suggesting that racial sorting may indeed have a substantial impact on the 

characteristics of the neighborhoods chosen by high-income blacks along other dimensions. 

  

Racial Sorting and the Consumption of Local Public Goods.  To explore this possibility 

directly, Tables 5 and 6 describe the distribution of neighborhoods in which blacks and whites in 

the highest and lowest quartile of the income distribution reside, respectively.  In each case, as in 

Table 2, neighborhoods are first ranked by the fraction of a household’s neighbors that are of the 

same race, and quintiles of the distribution are then reported.   

Focusing first on Panel A of Table 5, this shows the distribution of neighborhoods in 

which blacks in the highest income quartile reside.  We order high-income households into five 

quintiles based on percentage black in the neighborhood.  Thus the first column provides average 

housing and neighborhood characteristics for the 20 percent of high-income blacks who live in 

neighborhoods with the lowest fraction of black households, neighborhoods in which less than 4 

percent of the population is black.   As one reads across the columns, the neighborhoods have a 

higher fraction of black households by construction; the final column indicates that fully 20 

percent of blacks in the highest income quartile reside in neighborhoods in which over 54 

percent of the population is black.  What emerges from Panel A of Table 5 is a clear picture of 
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the wide range of neighborhoods in which high-income blacks reside. Comparing the 

neighborhoods at either end of the spectrum, the levels of school quality, public safety, average 

neighborhood income, and fraction college-educated are each 1.5 to 2 standard deviations greater 

in the neighborhoods with the least versus the greatest fraction of black households.  Panel B of 

Table 5 shows the same distribution for whites in the highest income quartile, first ranking 

neighborhoods by percent white and again reporting the quintiles of this distribution.  For whites, 

increases in the fraction of white neighbors are accompanied by increases rather than decreases 

in the consumption of housing and neighborhood amenities.   

As Table 5 makes clear, while increased consumption of local public goods such as 

school quality, public safety, and neighborhood education and income comes at the expense of 

increased housing prices for households of each race, these increases are accompanied by sharp 

decreases in the fraction of households of the same race for black households but increases in the 

fraction of households of the same race for whites.  Given segregating racial preferences (as we 

find below), this implies that high-income blacks face an implicit price of consuming these local 

public goods that is higher than the price faced by comparable whites.  Thus if race were 

removed as a consideration in the location decision along the lines of our central hypothesis, the 

implicit price that blacks would face in choosing neighborhoods with higher levels of local 

public goods would fall relative to whites, likely leading those high-income blacks that currently 

live in the most segregated neighborhoods to choose neighborhoods in line with those chosen by 

the high-income blacks living with the smallest fraction of black neighbors.  A simple 

comparison of the average consumption of local public goods by high-income blacks living with 

the smallest fraction of black neighbors to that of high-income whites as a whole (shown in the 

final column of Table 5) reveals that a sizeable movement of this kind could lead to a substantial 
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decline in the gap in the consumption of local public goods between high-income black and 

white households. 

In a similar fashion, Table 6 reveals that blacks in the lowest income quartile also face an 

implicit price of local public goods that exceeds the direct costs.  While not as marked as for 

households in the highest income quartile, increased consumption of local public goods is again 

accompanied by sharp decreases in the fraction of black households.  Thus we anticipate that 

racial sorting in the housing market lowers the consumption of local public goods for blacks at 

all income levels, although perhaps not as markedly for those with lower levels of income. 

 

5 A MODEL OF RESIDENTIAL SORTING 

The patterns of racial sorting and local public good consumption just described for the 

Bay Area and in Section 2 for the US as a whole suggest a strong link between the importance of 

race in the residential sorting process and the vast differences between whites and blacks in the 

consumption of local public goods.  In particular, those black households that live with the 

smallest fraction of black neighbors in their respective metropolitan area consume levels of local 

public goods that are in line with the average levels consumed by comparable whites, while those 

who live with the highest fraction of black neighbors consume much lower levels. 

To measure the impact of racial sorting on the consumption of local public goods more 

formally, we now turn to the principal analytical tool we use to explore this link - an equilibrium 

model of a self-contained urban housing market in which households sort themselves among the 

set of available housing types and locations.  Following the model developed in Bayer, 

McMillan, and Rueben (2004b), the model that we set out here consists of two key elements: the 

household residential location decision problem and a market-clearing condition.  While it has a 
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simple structure, the model allows households to have heterogeneous preferences defined over 

housing and neighborhood attributes in a very flexible way; it also allows for housing prices and 

neighborhood sociodemographic compositions to be determined in housing market equilibrium.  

This will be valuable for the counterfactual simulation analysis below.15   

 

The Residential Location Decision.  We model the residential location decision of each 

household as a discrete choice of a single residence from a set of houses available in the market.  

The utility function specification is based on the random utility model developed in McFadden 

(1973, 1978) and the specification of Berry, Levinsohn, and Pakes (1995), which includes 

choice-specific unobservable characteristics.16  Let Xh represent the observable characteristics of 

housing choice h including characteristics of the house itself (e.g., size, age, and type), its tenure 

status (rented vs. owned), and the characteristics of its neighborhood (e.g., school, crime, and 

topography).  We use Z  to represent the average sociodemographic characteristics of the 

corresponding neighborhood, writing it separately from the other housing and neighborhood 

attributes to make explicit the fact that these characteristics are determined in equilibrium.17  Let 

ph denote the price of housing choice h and let dh
i denote the distance from residence h to the 

                                                      
15 A long line of theoretical studies, including important papers by Anas and Kim (1995), Anas (2002), Epple, 
Filimon and Romer (EFR) (1984, 1993), Benabou (1993, 1996), Fernandez and Rogerson (1996, 1998), Nechyba 
(1999, 2000), Anas and Kim (1995), and Anas (2002) have developed and used models of sorting to analyze the way 
that interdependent individual decisions in the housing market aggregate up to determine the equilibrium structure of 
a metropolitan area.  In recent years, a new line of empirical research has sought to take these models to the data.  
Epple and Sieg (1999) develop an estimator for the equilibrium sorting model of EFR, providing the first unified 
treatment of theory and empirics in the literature.  In the same vein, Sieg et al. (2004) use this approach to explore 
the general equilibrium impacts of air quality improvements in the Los Angeles Basin.   
16 Discrete choice applications in the urban economics literature include Anas (1982), Quigley (1985), Gabriel and 
Rosenthal (1989), Nechyba and Strauss (1998), and Bajari and Kahn (2001).  Only the latter paper includes choice-
specific unobservables.  Brock and Durlauf (2001) study a general class of discrete choice models with social 
interactions but again do not include choice-specific unobservables. 
17 This component of the utility function allows for endogenous sorting on the basis of race, as in Schelling (1969, 
1971), as well as on the basis of other characteristics such as income and education.   
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primary work location of household i.  Each household chooses its residence h to maximize its 

indirect utility function Vh
i:  

(1) i
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The error structure of household indirect utility is divided into a correlated component associated 

with each house valued the same by all households, ξh, and an individual-specific term, εi
h.  A 

useful interpretation of ξh is that it captures unobserved housing quality, including any 

unobserved quality associated with the surrounding neighborhood.18   

Each household’s valuation of choice characteristics is allowed to vary with its own 

characteristics, Zi, including education, income, race, employment status, and household 

composition.  Specifically, each parameter associated with housing and neighborhood 

characteristics and price, αi
j, for j ∈ {X, Z , d, p}, varies with a household’s own characteristics 

according to: 
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with equation (2) describing the parameters of household i’s preference for choice characteristic 

j.   

 

Characterizing the Housing Market.  As with all models in this literature, the existence of a 

sorting equilibrium is much easier to establish if the individual residential location decision 

problem is smoothed in some way.  To this end, we assume that the housing market can be fully 

                                                      
18 We employ an indirect utility function that is linear in housing prices.  Alternative specifications of the indirect 
utility function could certainly be estimated, as the linear form is not essential to the model. 
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characterized by a set of housing types that is a subset of the full set of available houses, letting 

the supply of housing of type h be given by Sh.19        

Given the household’s problem described in equations (1)-(2), household i chooses 

housing type h if the utility that it receives from this choice exceeds the utility that it receives 

from all other possible house choices - that is, when  
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where Wi
h includes all of the non-idiosyncratic components of the utility function Vi

h.  As the 

inequalities in (3) imply, the probability that a household chooses any particular choice depends 

in general on the characteristics of the full set of possible house types.  Thus the probability Pi
h 

that household i chooses housing type h can be written as a function of the full vectors of 

house/neighborhood characteristics (both observed and unobserved) and prices {X, p, ξ}: 

(4) ),,( ξpX,i
h

i
h ZfP =  

as well as the household’s own characteristics Zi. 

Aggregating the probabilities in equation (4) over all observed households yields the 

predicted demand for each housing type h, Dh: 

(5) ∑=
i

i
hh PD .

 

In order for the housing market to clear, the demand for houses of type h must equal the supply 

of such houses and so: 

(6) hSPhSD h
i

i
hhh ∀=⇒∀= ∑, .   

                                                      
19 We also assume that each household observed in the sample represents a continuum of households with the same 
observable characteristics, with the distribution of idiosyncratic tastes εi

h mapping into a set of choice probabilities 
that characterize the distribution of housing choices that would result for the continuum of households with a given 
set of observed characteristics.  For expositional ease and without loss of generality, we assume that the measure of 
this continuum is one. 



 20 
 

Given the decentralized nature of the housing market, prices are assumed to adjust in order to 

clear the market.   The implications of the market clearing condition defined in equation (6) for 

prices are very standard, with excess demand for a housing type causing price to be bid up and 

excess supply leading prices to fall.  Given the indirect utility function defined in (1) and a fixed 

set of housing and neighborhood attributes, Bayer, McMillan, and Rueben (2004b) show that a 

unique set of prices (up to scale) clears the market.   

Given that some neighborhood attributes are endogenously determined by the sorting 

process itself, we define a sorting equilibrium to be a set of residential location decisions and a 

vector of housing prices such that the housing market clears and each household makes its 

optimal location decision given the location decisions of all other households.  In equilibrium, 

the vector of neighborhood sociodemographic characteristics along with the corresponding 

vector of market clearing prices must give rise to choice probabilities that aggregate back up to 

the same vector of neighborhood sociodemographics.20     

Whether this model gives rise to multiple equilibria depends on the distributions of 

preferences and available housing choices, as well as the utility parameters.21  In general, it is 

impossible to establish that the equilibrium is unique a priori.  Fortunately, estimation of the 

model does not require the computation of an equilibrium nor uniqueness more generally, as we 

describe in the next section.  Thus, the primary place where the issue of whether the equilibrium 

is unique arises is in conducting counterfactual simulations; we discuss this issue in Section 8. 

                                                      
20 Bayer, McMillan, and Rueben (2004b) establish the existence of a sorting equilibrium as long as (i) the indirect 
utility function shown in equation (1) is decreasing in housing prices for all households; (ii) indirect utility is a 
continuous function of neighborhood sociodemographic characteristics; and (iii) ε is drawn from a continuous 
density function. 
21 On the one hand, as described above, when neighborhood sociodemographic characteristics do not enter the utility 
function, the equilibrium is unique.  On the other hand, if households have strong preferences to live with others of 
the same race and do not value any other housing or neighborhood attributes, multiple equilibria arise, each 
characterized by complete racial segregation, but with the attachment of a given race to a given neighborhood 
completely indeterminate.  The real world, of course, lies somewhere in between these extreme cases. 
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6 ESTIMATION 

Estimation of the model follows a two-step procedure related to that developed in Berry, 

Levinsohn, and Pakes (1995).  A rigorous presentation of the estimation procedure, including a 

discussion of methods for simplifying the computation and a description of the asymptotic 

properties of the estimator, is included in a technical appendix.  In this section, we outline the 

estimation procedure, focusing on identification of the model.  

It is helpful in describing the estimation procedure to first introduce some notation.  In 

particular, we rewrite the indirect utility function as:   
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In equation (8), δh captures the portion of utility provided by housing type h that is common to 

all households, and in (9), k indexes household characteristics.  When the household 

characteristics included in the model are constructed to have mean zero, δh is the mean indirect 

utility provided by housing choice h.  The unobservable component of δh, ξh, captures the portion 

of unobserved preferences for housing choice h that is correlated across households, while εh
i 

represents unobserved preferences over and above this shared component.   

 The first step of the estimation procedure is equivalent to a Maximum Likelihood 

estimator applied to the individual location decisions taking prices and neighborhood 
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sociodemographic compositions as given,22 returning estimates of the heterogeneous parameters 

in λ and mean indirect utilities, δh.  This estimator is based simply on maximizing the probability 

that the model correctly matches each household observed in the sample with its chosen house 

type.  In particular, for any combination of the heterogeneous parameters in λ and mean indirect 

utilities, δh, the model predicts the probability that each household i chooses house type h.  We 

assume that εh
i is drawn from the extreme value distribution, in which case this probability can 

be written: 

(10) 
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Maximizing the probability that each household makes its correct housing choice gives rise to 

the following log-likelihood function:  

(11) ∑∑=
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where Ii
h is an indicator variable that equals 1 if household i chooses house type h in the data and 

0 otherwise.  The first step of the estimation procedure consists of searching over the parameters 

in λ and the vector of mean indirect utilities to maximize l .  

 

The Endogeneity of Neighborhood Sociodemographic Composition.  Having estimated the 

vector of mean indirect utilities in the first stage of the estimation, the second stage of the 

estimation involves decomposing δ into observable and unobservable components according to 

                                                      
22 Formally, the validity of this first stage procedure requires the assumption that the observed location decisions are 
individually optimal, given the collective choices made by other households and the vector of market-clearing prices 
and that households are sufficiently small such that they do not interact strategically with respect to particular draws 
on ε.  This ensures that no household’s particular idiosyncratic preferences affect the equilibrium and the vector of 
idiosyncratic preferences ε is uncorrelated with the prices and neighborhood sociodemographic characteristics that 
arise in any equilibrium.  For more discussion, see the Technical Appendix. 
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the regression equation (8).23  In estimating equation (8), important endogeneity problems need 

to be confronted.  To the extent that house prices partly capture house and neighborhood quality 

unobserved to the econometrician, so the price variable will be endogenous.  Estimation via least 

squares will thus lead to price coefficients being biased towards zero, producing misleading 

willingness-to-pay estimates for a whole range of choice characteristics.  This issue arises in the 

context of any differentiated products demand estimation and we describe the construction of an 

instrument for price in the Technical Appendix.  

 A second identification issue of particular concern for our application relates to the 

correlation of neighborhood sociodemographic characteristics in Z  (which includes 

neighborhood race, income and education, as well as school quality) with unobserved housing 

and neighborhood quality, ξh - a correlation that arises given the sorting of households across 

locations.  To properly estimate preferences in the face of this endogeneity problem, we adapt a 

technique previously developed by Black (1999) when estimating preferences for school quality.  

Black’s strategy makes use of a sample of houses near school attendance zone boundaries, 

estimating a hedonic price regression that includes boundary fixed effects.  Intuitively, the idea is 

to compare houses in the same local neighborhood but on opposite sides of the boundary, 

exploiting the discontinuity in the right to attend a given school.  For our purposes, boundary 

fixed effects are likely to absorb out differences in many fixed housing and neighborhood 

attributes, including ones that are unobservable.24  To the extent that sorting with respect to the 

                                                      
23 Notice that the set of observed residential choices provides no information that distinguishes the components of δ.  
That is, however δ is broken into components, the effect on the probabilities shown in equation (10) is identical. 
24  A number of empirical issues arise in incorporating boundary fixed effects into our analysis.  Concerning the 
choice of jurisdiction for which the boundaries are defined, we use boundaries between school districts in the Bay 
Area. A central feature of local governance in California helps to eliminate some of the problems that naturally arise 
with the use of school district boundaries, as Proposition 13 ensures that the vast majority of school districts within 
California are subject to a uniform effective property tax rate of one percent.  Concerning the width of the 
boundaries, we experimented with a variety of distances and report the results for 0.25 miles, as these were more 
precise due to the larger sample size. 
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school district boundaries that we use is driven by differences in school quality and 

neighborhood sociodemographics themselves, the use of boundary fixed effects isolates variation 

in neighborhood sociodemographics that is uncorrelated with variation in unobserved housing 

and neighborhood quality.  Thus, it provides an appealing way to account for the correlation of 

neighborhood sociodemographics with unobservable neighborhood quality in addition to the 

correlation of school quality with unobservable neighborhood quality as well as. 

 Table 3 displays descriptive statistics for various sub-samples related to the boundaries as 

well as the full sample.  The first two columns report means and standard deviations for the full 

sample while the third column reports means for the sample of houses within 0.25 miles of a 

school district boundary.25  Comparing the first column to the third column of the table, it is 

immediately obvious that the houses near school district boundaries are not fully representative 

of those in the Bay Area as a whole.  To address this problem, we create sample weights for the 

houses near the boundary.26  Column 7 of Table 3 shows the resulting weighted means, showing 

that using these weights makes the sample near the boundary much more representative of the 

full sample, column 7 typically being much closer to column 1 than column 3 is. 

 Comparing differences across school district boundaries, displayed in columns 4 and 5, 

the average characteristics of houses with 0.25 miles of the boundary on the high school quality 

versus low school quality side of each boundary reveals that houses on the high side cost $53 

                                                      
25 In addition, the fourth and fifth columns report means on the high versus low average test score side of the school 
district boundary; the sixth column reports t-tests for difference in means of fourth and fifth columns; and the 
seventh column reports weighted means for the sample of houses within 0.25 miles of a school district boundary - 
the weight is described below. 
26  The following procedure is used: we first regress a dummy variable indicating whether a house is in a boundary 
region on the vector of housing and neighborhood attributes using a logistic regression.  Fitted values from this 
regression provide an estimate of the likelihood that a house is in the boundary region given its attributes.  We use 
the inverse of this fitted value as a sample weight in subsequent regression analysis conducted on the sample of 
houses near the boundary. 
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more per month and are assigned to schools with a 43-point average test score increase.27  

Houses on the high quality side of the boundary are more likely to be inhabited by white 

households and households with more education and income – this pattern is evident when 

looking at the difference in means test.  These types of across-boundary differences in 

sociodemographic composition are what one would expect if households sort on the basis of 

preferences for school quality, thereby leading those with stronger tastes or increased ability to 

pay for school quality to choose the higher school quality side of the boundary. 

 

Racial Preferences and Discrimination. The strategy of using boundary fixed effects is 

designed to deal with the correlation of neighborhood sociodemographic characteristics with any 

unobserved component of neighborhood quality valued the same by households of all races.  It is 

important to point out, however, that this strategy does not help us distinguish the extent to 

which these estimated racial interactions result from (i) discrimination in the housing market 

(e.g., centralized discrimination against recent immigrants from China), (ii) direct preferences for 

the race of one’s neighbors (e.g., preferences on the part of a recent immigrant from China to live 

with other Chinese immigrants), and (iii) preferences for race-specific portions of unobserved 

neighborhood quality (e.g., preferences for Chinese groceries which are located in 

neighborhoods with a high fraction of Chinese residents).  That is, these underlying explanations 

are indistinguishable from one another because they give rise to predicted residential location 

decisions that are observationally equivalent in the data.       

 Regardless of whether the sizes of the parameters that multiply the interactions of 

household race and neighborhood racial composition result from preferences or discrimination, 

these parameters do inform us about the importance of sorting on the basis of race in the housing 

                                                      
27 As described in the Data Appendix, we construct a single price vector for all houses, whether rented or owned.   
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market.  If one thinks of discrimination as an expression of the preferences of the discriminating 

group concerning the group discriminated against, then our model essentially misassigns these 

preferences to the group discriminated against.  Thus, while our estimate of the preferences of 

black households to live with other black households may be overstated, the difference between 

the preferences of white versus black households to live with black households remains 

informative.  Because it is the differences in estimated preferences that drive the equilibrium 

predictions of the model, our inability to distinguish centralized discrimination from 

decentralized preferences does not seriously affect a key aim of our simulation analysis, namely 

to gauge the impact of racial factors as a whole on consumption of local public goods by 

households of each race.   

 

7 PARAMETER ESTIMATES 

 Estimation of the full model proceeds in two stages, as noted, the first stage recovering 

interaction parameters and vector of mean indirect utilities, the second stage returning the 

components of mean indirect utility.  We report the estimates of the interaction parameters in 

Appendix Table 1.  As the table demonstrates, the first stage of the estimation procedure returns 

165 parameters on terms that interact individual and household characteristics, permitting great 

flexibility in preferences across different types of households. 28  In particular, the model 

includes the following household characteristics: total household income, household income 

from capital sources (a proxy for wealth), race, education, work status, age, the presence of 

children, and, importantly, interactions of household income and race.  These household 

characteristics are interacted with many housing and neighborhood attributes including house 
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price, owner-occupancy status,29 number of rooms, the age of the structure, average test score, 

elevation, population density, crime and eight variables characterizing the neighborhood 

sociodemographic composition: the fraction of households of each race, the fraction of 

households college educated, average neighborhood income, and neighborhood income 

interacted with race.  The model also captures the spatial aspect of the housing market by 

allowing households to have preferences over commuting distance.30   

 This specification is especially flexible from the point of view of the main research 

question addressed in the paper, in two key ways.  First, it includes a full set of race interactions 

permitting, for example, black households to have different preferences for Asian versus white 

neighbors.  Second, it includes interactions of race and income both as household and 

neighborhood characteristics, thereby permitting high-income Asian households, for example, to 

have different preferences than low-income Asian households for neighborhoods and for these 

preferences to depend on whether a neighborhood has high- versus low-income Asian neighbors.   

 The numbers in Appendix Table 1 are not directly interpretable in dollar values and so 

we discuss the results in terms of marginal willingness-to-pay measures (MWTP); the results for 

the mean household are shown in Table 7 and results related to heterogeneity in MWTP are 

shown in Table 8.  The first three columns of Table 7 report the implied measures of the mean 

MWTP for housing and neighborhood attributes that result for three specifications of the mean 

                                                                                                                                                                           
28 An extended discussion of this broad set of parameter estimates can be found in Bayer, McMillan, and Rueben 
(2004b), which formally sets out the model and estimation procedure sued here.  In this paper, we focus primarily on 
the parameters associated with race. 
29 We treat ownership status as a fixed feature of a housing unit in the analysis.  Thus, whether a household rents or 
owns is endogenously determined within the model by its house choice.  In the model, we allow households to have 
heterogeneous preferences for home-ownership (a positive interaction between household wealth and ownership, for 
example, will imply that wealthier households are more likely to own their housing unit, as we find below).  A 
single price index is used for owner- and renter-occupied units - see the Data Appendix for details. 
30 We treat a household’s primary work location as exogenous, calculating the distance from this location to the 
location of the neighborhood in question.  Estimates based on a specification without commuting distance are 
qualitatively similar. 
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indirect utility regressions.  These measures are calculated by dividing the coefficient associated 

with each choice characteristic in these regressions by the coefficient on price.   

 Results are reported for the full sample and for a sample of houses within 0.25 miles of 

school district boundaries, with and without including fixed effects.  No clear changes emerge 

when the sample is reduced to only those houses near a school district boundary.  Comparing the 

coefficients on the neighborhood sociodemographic characteristics with and without the 

inclusion of boundary fixed effects (columns 2 and 3) yields the pattern of results one would 

expect if the boundary fixed effects control for unobserved components neighborhood quality 

unrelated to the sorting of households across the boundary.31  Thus boundary fixed effects seem 

to be effective in controlling for fixed aspects of unobserved neighborhood quality that are 

correlated with neighborhood sociodemographics, and thus provide an attractive way of 

estimating preferences for neighborhood sociodemographic characteristics in the presence of this 

important endogeneity problem.32   

Table 8 reports the implied estimates of the heterogeneity in MWTP for selected housing 

and neighborhood characteristics for the specification associated with column (3) in Table 7, 

which includes boundary fixed effects.  This is our preferred specification.  The first row of 

Table 8 repeats the MWTP of the mean household and then reports the MWTP for households 

with the characteristic listed in the row heading, holding all other characteristics at the mean.  

The table reveals strong segregating racial interactions, with households of each race preferring 

to live near others of the same race.  Interpreted literally as preferences, black households with 

income equal to the mean ($55,000), for example, are willing to pay $67 per month on average to 

                                                      
31 In particular, controlling for fixed effects increases the coefficient on percent black (reported at the mean average 
neighborhood income) from -$285 to -$234; on percent Hispanic from -$37 to $104; and on percent Asian from -
$70 to $150.  Doing so also reduces the coefficient on the percent of households with a college degree from $186 to 
$165 and the coefficient on average neighborhood income (/$10,000) from $89 to $85 per month.   
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live in a neighborhood with 10 percent more black versus white households.  White households 

with mean income, on the other hand, are willing to pay $38 per month on average to live in a 

neighborhood that is 10 percent more white versus black.33  While not the focus of our primary 

anbalysis, the estimates of Table 8 also reveal strong segregating preferences for Hispanic and 

Asian households; those with mean incomes are willing to pay $98 and $72 per month 

respectively to live with others of the same race versus whites.   

Importantly, the equilibrium predictions of the model concerning segregation patterns are 

driven by the differences in preferences across households of different races (as discussed above, 

this is in essence what makes it impossible to distinguish preferences from discrimination in 

observational data).  Looking at the difference between what whites versus households in the 

other race categories are willing to pay for these changes, Asian-White and Black-White 

differences come to over $100 per month for a 10 percent change, while Hispanic-White 

differences amount to $70 per month.  Table 8 also shows similar figures calculated for 

households at a higher income level (income=$120,000) in this case Asian-White, Black-White 

and Hispanic-White differences each remain near $90 per month.  Thus, strong segregating 

forces in the housing market are relevant at all income levels for all races.34  

 

                                                                                                                                                                           
32 Comparison of our parameter estimates with analogous hedonic price regressions provides further support for 
their plausibility.  We carry out this comparison in a brief Hedonics Appendix. 
33 We discuss the implications of centralized discrimination in the housing market for the interpretation of these 
estimates in the Hedonics Appendix below. 
34 The strong segregating racial interactions that we estimate are in no way implicitly assumed in writing down the 
model.  As is clear from Table 8, households of every income level prefer to live with higher income neighbors.  
This makes clear that the model does not in any way force the parameters to yield segregating preferences (i.e., 
preferences for others like oneself), as both high- and low-income households are willing to pay for higher income 
neighbors.  
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8 GENERAL EQUILIBRIUM SIMULATION 

We now use the estimated parameters to conduct a general equilibrium simulation 

designed to characterize the housing market equilibrium in a world in which the race of one’s 

neighbors does not directly affect the residential choice problem.  In particular, we consider a 

counterfactual simulation that eliminates all racial interactions in the location decision – that is, 

one that sets all of the utility parameters that govern preferences for neighborhood racial 

characteristics (including interactions of neighborhood race and neighborhood income) to zero.  

As discussed above, this corresponds to calculating a new equilibrium in a world in which no 

one has direct preferences for the race of one’s neighbors and there is no racial discrimination in 

the housing market. 

 

Simulation Details.35,36  The basic structure of solving for a new equilibrium consists of a loop 

within a loop.  The outer loop calculates the sociodemographic composition of each 

neighborhood, given a set of prices and an initial sociodemographic composition of each 

neighborhood.  The inner loop calculates the unique set of prices that clears the housing market, 

given an initial sociodemographic composition for each neighborhood.  Thus having set the 

parameters associated with neighborhood race to zero, we first calculate a new set of prices that 

clears the market.  Using these new prices and the initial sociodemographic composition of each 

neighborhood, we calculate the probability that each household chooses each housing type, and 

                                                      
35 It is also important to point out that because the model itself does not perfectly predict the housing choices that 
individuals make, the neighborhood sociodemographic measures initially predicted by model, Zn

PREDICT, fo not 
match the actual sociodemographic characteristics of each neighborhood, Zn

ACTUAL.  Consequently, before 
calculating the new equilibrium for any simulation, we first solve for the initial prediction error associated with each 
neighborhood n: ωn = Zn

PREDICT - Zn
PREDICT.  We add this initial prediction error ωn to the sociodemographic measures 

calculated in each iteration before substituting these measures back into the utility function.   
36 As discussed in Section 5, uniqueness is not a generic property of our sorting model due to the presence of social 
interactions in the sorting process.  This simulation, however, removes the central component of these interactions, 
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aggregating these choices to the neighborhood level, compute the predicted sociodemographic 

composition of each neighborhood.  We then replace the initial neighborhood sociodemographic 

measures with these new measures and start the loop again  – i.e., calculate a new set of market 

clearing prices with these updated neighborhood sociodemographic measures.  We continue this 

process until the neighborhood sociodemographic measures converge.  The set of household 

location decisions corresponding to these new measures along with the vector of market clearing 

housing prices describe the new equilibrium. 

 Because some neighborhood amenities, such as crime rates and school quality, depend in 

part on the sociodemographic composition of the neighborhood, it is natural to expect these 

neighborhood characteristics to adjust as part of the movement to a new sorting equilibrium.37  

Accounting for the impact of neighborhood sociodemographic characteristics on crime rates and 

test scores is a challenging exercise, as selection problems abound.  For example, an OLS 

regression of crime rates on neighborhood sociodemographic characteristics almost certainly 

overstates the role of these characteristics in producing crime as it ignores the fact that 

households sort non-randomly across neighborhoods.   

             In the light of these difficulties, we adopt an approach that seeks to provide simple 

bounds for the characteristics of the new equilibrium that results for each of our simulations.  For 

one bound, we calculate a new equilibrium without allowing crime rates and average test scores 

in each neighborhood to adjust.  For the other bound, we calculate a new equilibrium, adjusting 

crime rates and average test scores in each neighborhood according the adjustments implied by 

an OLS regression of the crime rate and average test score on neighborhood sociodemographic 

                                                                                                                                                                           
sorting along racial lines, and, consequently, the presence of multiple equilibria for this particular simulation does 
not concern us. 
37 Such adjustments may arise due to effects that operate through the political system, as in Tiebout (1956), or as the 
result of productive externalities.  The former effects are likely to be limited in our analysis due to nature of the 
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composition.  The first bound will tend to understate the impact of sociodemographic shifts on 

the implied crime rate and average test score in each neighborhood, while the second bound will 

tend to overstate the impact of these sociodemographic shifts.  As the results below indicate, 

these bounds provide a reasonably tight range for the predictions from our simulations. 

 

Simulation Results.  Table 9 reports the results of our simulation, characterizing the way 

average housing and neighborhood consumption measures change for households in various race 

and race-income categories.  In each case, we report three measures: a pre-simulation measure as 

well as post-simulation measures from simulations that do and do not adjust school quality and 

crime as neighborhood sociodemographic characteristics change, respectively.   

The first two columns indicate the racial composition exposure rate measures that arise with the 

elimination of racial interactions.  Not surprisingly, the elimination of racial interactions has an 

enormous effect in reducing segregation.  Black exposure to other blacks falls from over 38 

percent to around 14.5 percent, and black exposure to whites jumps from 37.7 percent to around 

64.5 percent.  (Recall that around 67 percent of the households in our study area are white and 

just under 9 percent are black.)  Similarly, the average exposure of white households to blacks 

increases from just over 4 percent to 7 percent.  Thus removing race as a factor in the location 

decision almost completely eliminates segregation except for a small portion that arises because 

black and white households still differ markedly along socioeconomic dimensions including 

education, income, and wealth.  

The elimination of race as a factor in location decisions also has important consequences 

for the consumption of local public goods by households of each race.  The remaining columns 

                                                                                                                                                                           
provision of public goods in California, which gives local governments almost no control over taxes or the level of 
spending. 
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of Table 9 report a number of such measures including the home-ownership rate, average 

monthly house price, average commuting distance, and the average consumption of house size, 

school quality, crime, neighborhood income and education.38  The first two main rows of the 

table show the overall impact of eliminating race-based sorting on black-white consumption 

differences.  The largest reductions in black-white consumption gaps occur for school quality 

and public consumption for which the gap is reduced by 55-65 percent.  The overall black-white 

consumption gap for neighborhood income and education also declines substantially, on the 

order of 45-50 percent.  Again, the ranges for these estimates reflect the results of two 

simulations that differ in the manner school quality and crime are adjusted with the changing 

neighborhood sociodemographic composition.  Importantly, these substantial reductions in racial 

differences in consumption come about simply by eliminating racial interactions in the housing 

market - that is, without changing household income, wealth, education or other household 

characteristics.   

The remaining four main rows of the table show results separately for the highest and 

lowest income quartile for both races.  Focusing on the results for households in the highest 

income quartile, the numbers reveal that black households in the top income quartile experience 

increased consumption of every type of neighborhood and housing amenity, including house size 

and home ownership as a result of eliminating the role of race in the housing market.  Moreover, 

especially large reductions in black-white consumption gaps occur for public safety, 70 percent, 

and school quality, 60 percent.  Blacks in the lowest income quartile also experience increased 

consumption of each local public good, but actually experience a decline in housing 

consumption.   

                                                      
38 We also note that the elimination of racial interactions leads to an overall reduction in commuting distances for all 
households except Asians; without needing to adjust their location decisions for race-related reasons, households are 
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These results indicate that race plays a profound role in shaping the equilibrium matching 

of households to neighborhoods in an urban housing market.  As the consumption patterns of 

Tables 5 and 6 have already suggested, because blacks make up only about 9 percent of the 

population of the Bay Area, consumption decisions regarding neighborhood race and other 

neighborhood characteristics are not separable; increases in the consumption of local public 

goods typically mean a decline in the fraction of blacks in a neighborhood.  This affects the 

implicit price that blacks versus whites pay for local public goods, thereby accentuating racial 

differences in consumption.   

An important aspect of the simulation results presented in Table 9 is that blacks at all 

income levels also spend a considerable amount more on housing in the new equilibrium in 

which sorting for race-related reasons has been eliminated.  This suggests that the observed 

lower levels of public good consumption by blacks in the actual Bay Area equilibrium are at 

least partially compensated with lower housing prices.  However, given the difficulties in 

obtaining substitute sources of supply of these amenities, racial sorting in the housing market 

generally works to strengthen the persistence of intergenerational racial differences in 

educational attainment, income, and wealth by accentuating differences in the consumption of 

important local public goods that contribute to these life outcomes through the formation of 

human capital and social networks.39      

     

                                                                                                                                                                           
able to more easily find suitable locations in other dimensions.   
39 The possibility remains that black households may use the implicit compensation that comes in the form of lower 
house prices to offset the lower levels of public good consumption with increased private consumption that 
improves the human capital formation of their children. 
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9 CONCLUSION 

This paper has studied the consequences of residential segregation from a new 

perspective, recognizing that the types of neighborhoods available in a metropolitan housing 

market are endogenously determined, governed by the characteristics and preferences of 

households who reside in the area.   

In the paper, we advance and test a new hypothesis: that racial sorting in the housing 

market serves to lower the consumption of neighborhood amenities by black households, 

especially those with moderate to high incomes.  This hypothesis is motivated by the empirical 

regularity that in many US cities, neighborhoods combining a high fraction of black households 

and even moderate levels of average income and education are in very short supply.  This 

constraint has the effect of raising the implicit price that black households pay for school quality, 

public safety, neighborhood education and income, given that in order to consume more of these 

other important neighborhood attributes, households are typically required to live in a 

neighborhood with fewer blacks.  In turn, many high-income blacks live in neighborhoods with 

high fractions of other black households, giving up substantial amounts of consumption of local 

public goods and average neighborhood socioeconomic characteristics to do so.  Our conjecture 

is that, were race eliminated as a factor driving location decisions, then consumption of these 

amenities by many black households would increase. 

We have presented the first evidence in the literature relating to this conjecture, based on 

a simulation of an equilibrium model of residential sorting that we estimate using data on almost 

a quarter of million households in the San Francisco Bay Area.  In estimating the model, we are 

careful to use reasonable variation in the data that addresses the correlation of neighborhood 

sociodemographic characteristics with unobserved housing and neighborhood quality.  The 
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model in combination with the estimated preference structure then provides a powerful analytical 

tool for carrying out a general equilibrium counterfactual experiment that eliminates race as a 

factor in driving household residential location decisions.  

Our results show that racial sorting in the housing market (whether driven by preferences 

directly or discrimination) leads to significant reductions in the consumption of neighborhood 

amenities by all blacks, and large reductions in the consumption of housing amenities by high-

income blacks.  As a consequence, racial sorting in the housing market accentuates differences in 

the consumption of neighborhood amenities that arise as the result of racial differences in income 

and wealth.  Not only do these consumption differences have immediate welfare implications; 

they are also likely to be a powerful force that works to slow racial convergence in education, 

income, and wealth over time. 
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Table 1: Number of Tracts in United States in 2000 by Race and Education

All Tracts 0% 20% 40% 60%
Number 49,021 26,351 11,094 3,005
Fraction of tracts at least 0% black 100.0% 53.8% 22.6% 6.1%

Percent Black 0% 20% 40% 60%
at least 20%

Number 9,149 2,567 641 59
Fraction of tracts at least 20% black 100.0% 28.1% 7.0% 0.6%

at least 40%
Number 5,657 1,164 142 14
Fraction of tracts at least 40% black 100.0% 20.6% 2.5% 0.2%

at least 60%
Number 3,921 623 44 5
Fraction of tracts at least 60% black 100.0% 15.9% 1.1% 0.1%

at least 80%
Number 2,559 271 21 1
Fraction of tracts at least 80% black 100.0% 10.6% 0.8% 0.0%

Percent White 0% 20% 40% 60%
at least 20%

Number 43,179 25,178 11,041 2,999
Fraction of tracts at least 20% black 100.0% 58.3% 25.6% 6.9%

at least 40%
Number 39,602 24,566 10,839 2,967
Fraction of tracts at least 40% black 100.0% 62.0% 27.4% 7.5%

at least 60%
Number 35,154 22,543 10,214 2,870
Fraction of tracts at least 60% black 100.0% 64.1% 29.1% 8.2%

at least 80%
Number 26,910 17,539 8,102 2,339
Fraction of tracts at least 80% black 100.0% 65.2% 30.1% 8.7%

Percent College Degree or More
at least

Note:  Tracts considered have a minimum of 800 households (the average tract in the US has almost 
3,000 households)  



Table 2: Neighborhood Patterns for College-Educated Households in the United States

Panel A: Neighborhood Patterns for College-Educated Black Households 
Households first ranked by percent black in Census tract within its MSA
Measures reported by household's corresponding quintile within its MSA

Quintile 1 2 3 4 5 Total
Percent Black 5.7 14.4 28.3 54.6 78.9 32.0
Percent Highly Educated 38.0 31.6 26.2 18.4 13.8 27.2

Panel B: Neighborhood Patterns for College-Educated White Households 
Households first ranked by percent white in Census tract within its MSA
Measures reported by household's corresponding quintile within its MSA

Quintile 1 2 3 4 5 Total
Percent White 55.0 77.9 86.6 90.4 94.5 77.4
Percent Highly Educated 27.0 36.2 40.7 39.3 39.2 35.3

Note: The panels of the table summarize the average distribution of neighborhoods in which college-educated
blacks and whites in US metro areas reside, respectively. To construct the numbers in the upper panel, college-
educated blacks in each metro area are ranked by the fraction of black households in their tract and assigned to
one of five quintiles . Average neighborhood sociodemographic characteristics are then reported for each
quintile, averaging across all metro areas. The lower panel reports analogous figures for college-educated whites,
first ranking by their tract-level exposure to whites within each MSA.  



Table 3. Overall Sample and Sub-Sample Near School District Boundaries

Sample full sample
Boundary/Weights actual sample high test score side* low test score side* t-test for weighted sample
Observations 27,958 13,348 14,610 difference in 27,958

(1) (2) (3) (4) (5) means (6)
Mean S.D. Mean Mean Mean ((4) versus (5)) Mean

Housing/Neighborhood Characteristics
monthly house price 1,087 755 1,130 1,158 1,105 5.71 1,098
average test score 527 74 536 558 515 50.96 529
1 if unit owned 0.597 0.491 0.629 0.632 0.626 1.04 0.616
number of rooms 5.114 1.992 5.170 5.207 5.134 3.13 5.180
1 if built in 1980s 0.143 0.350 0.108 0.118 0.099 5.09 0.148
1 if built in 1960s or 1970s 0.391 0.488 0.424 0.412 0.437 4.22 0.406
elevation 210 179 193 194 192 1.14 212
population density 0.434 0.497 0.352 0.349 0.355 2.08 0.374
crime index 8.184 10.777 6.100 6.000 6.192 2.36 7.000
% Census block group white 0.681 0.232 0.704 0.712 0.686 9.62 0.676
% Census block group black 0.081 0.159 0.071 0.065 0.076 6.21 0.080
% Census block group Hispanic 0.110 0.114 0.113 0.107 0.119 8.62 0.117
% Census block group Asian 0.122 0.120 0.112 0.110 0.113 2.50 0.121
% block group college degree or more 0.438 0.196 0.457 0.463 0.451 5.14 0.433
average block group income 54,744 26,075 57,039 58,771 55,457 10.23 55,262

Household Characteristics
household income 54,103 50,719 56,663 58,041 55,405 4.20 55,498
1 if children under 18 in household 0.333 0.471 0.324 0.322 0.325 0.54 0.336
1 if black 0.076 0.264 0.066 0.062 0.070 2.69 0.076
1 if Hispanic 0.109 0.312 0.111 0.102 0.119 4.54 0.115
1 if Asian 0.124 0.329 0.112 0.114 0.110 1.06 0.121
1 if white 0.686 0.464 0.706 0.717 0.696 3.86 0.682
1 if college degree or more 0.438 0.497 0.460 0.467 0.454 2.64 0.441
age (years) 47.607 16.619 47.890 48.104 47.699 1.99 47.660
1 if working 0.698 0.459 0.705 0.702 0.709 1.28 0.701
distance to work (miles) 8.843 8.597 8.450 8.412 8.492 0.82 8.490

within 0.25 miles of boundaries

242,100

Notes: Columns 1 and 2 report the mean and standard deviation for key variables for the full sample. Column 3 reports means for the sample of houses within 0.25 miles of a school
district boundary. Columns 4 and 5 report means on the high versus low test score side of boundaries. Column 6 provides a t-statistic for a test of whether the means reported in columns
4 and 5 are equal.  Column 7 reports weighted means for the sample of houses within 0.25 miles of a school district boundary.  Weights are constructed so as to make the boundary sample 
more representative of the full sample and are described in the main text. In constructing columns 4 and 5, we assign each house in the full sample to the nearest school district boundary,
noting whether its local school has a higher test score than the school associated with the closest Census block on the other side of the boundary.



Table 4: Black-White Segregation Patterns for the San Francisco Bay Area

Panel A: Average Neighborhood Compositions
Race
Income Quartile q1 q2 q3 q4 Total q1 q2 q3 q4 Total

Household Type
All Households 0.034 0.020 0.013 0.008 0.076 0.150 0.167 0.176 0.194 0.686

Black 0.209 0.090 0.055 0.025 0.379 0.113 0.113 0.107 0.090 0.424
White 0.019 0.014 0.009 0.006 0.048 0.158 0.181 0.195 0.228 0.761

Black - Lowest Income Quartile 0.281 0.104 0.059 0.023 0.467 0.115 0.084 0.062 0.040 0.302
Black - Highest Income Quartile 0.098 0.060 0.046 0.035 0.240 0.101 0.121 0.141 0.153 0.516

White - Lowest Income Quartile 0.026 0.017 0.010 0.005 0.058 0.203 0.191 0.170 0.154 0.718
White - Highest Income Quartile 0.007 0.007 0.006 0.006 0.026 0.120 0.158 0.202 0.328 0.807

Panel B: Rate of Exposure Relative to Average Household in Bay Area
Race
Income Quartile q1 q2 q3 q4 Total q1 q2 q3 q4 Total

Household Type
Black 6.1 4.5 4.1 3.1 5.0 0.8 0.7 0.6 0.5 0.6
White 0.6 0.7 0.7 0.7 0.6 1.0 1.1 1.1 1.2 1.1

Black - Lowest Income Quartile 8.2 5.3 4.4 2.9 6.2 0.8 0.5 0.4 0.2 0.4
Black - Highest Income Quartile 2.9 3.0 3.4 4.4 3.2 0.7 0.7 0.8 0.8 0.8

White - Lowest Income Quartile 0.8 0.8 0.8 0.7 0.8 1.3 1.1 1.0 0.8 1.0
White - Highest Income Quartile 0.2 0.3 0.5 0.8 0.3 0.8 0.9 1.2 1.7 1.2

Black White

Note: Each entry in Panel A shows the average neighborhood exposure of households of the race or race-income category shown in the row heading to the race or race-income
category shown in the column heading. The first entry in the table implies, for example, that for theBay Area population as a whole an average of 3.4 percent of a household's
neighbors are black and in in the lowest income quartile. Each entry in Panel B shows the rate of 'over-exposure' of households of the race or race-income category shown in the
row heading to the race or race-income category shown in the column heading.

Black White



Table 5: Housing and Neighborhood Consumption Patterns for Households in Highest Income Quartile

Panel A: Housing and Neighborhood Consumption of Black Households in Highest Income Quartile
Households ranked by % Black in neighborhood - consumption measures summarized by quintile

Quintile 1 2 3 4 5 Total
Percent Neighborhood - Black 0-4 4-8 8-20 20-54 54-100 24
Average Test Score 559 528 508 459 418 494
Crime Rate 4 6 8 17 22 11
Average Neighborhood Income 71,150 57,450 55,200 47,300 36,650 53,550
Percent Neighborhood - College Degree of more 54 46 43 41 25 42
House Price 1,584 1,320 1,245 1,163 814 1,225
Number of Rooms 6.8 6.2 6.3 6.1 6.2 6.3
Home Ownership 80 71 76 77 87 78

Average Income of Black Households in Top Income Quartile 107,750 98,150 95,300 96,350 91,250 97,760

Panel B: Housing and Neighborhood Consumption of White Households in Highest Income Quartile
Households ranked by % White in neighborhood - consumption measures summarized by quintile

Quintile 1 2 3 4 5 Total
Percent Neighborhood - White 0-71 71-82 82-87 87-92 92-100 81
Average Test Score 518 548 577 594 602 568
Crime Rate 8 5 4 3 3 4
Average Neighborhood Income 56,250 64,750 76,300 81,150 95,000 74,690
Percent Neighborhood - College Degree of more 45 51 57 62 65 56
House Price 1,301 1,496 1,684 1,786 2,037 1,661
Number of Rooms 6.2 6.5 6.7 6.8 7.0 6.6
Home Ownership 79 82 86 87 91 85

Average Income of White Households in Top Income Quartile 103,250 109,050 117,050 124,850 136,050 118,050

Notes: The two panels of this table report statistics for the neighborhoods in which black and white households in the highest income quartile
reside. In each case, households are first ranked according to the fraction of households of the same race in their neighborhood and the quintiles
of that distribution are shown. In all cases, 'neighborhood' refers to the corresponding Census block group. The first income measure in each
case is the average income of the neighborhood. The second income measure reported corresponds to households of the given race in the highest
income quartile.  



Table 6: Housing and Neighborhood Consumption Patterns for Households in Lowest Income Quartile

Panel A: Housing and Neighborhood Consumption of Black Households in Lowest Income Quartile
Households ranked by % Black in neighborhood - consumption measures summarized by quintile

Quintile 1 2 3 4 5 Total
Percent Neighborhood - Black 0-14 14-37 37-65 65-82 82-100 47
Average Test Score 502 462 440 417 398 444
Crime Rate 13 20 23 25 29 22
Average Neighborhood Income 42,350 33,950 29,550 26,200 23,100 31,030
Percent Neighborhood - College Degree of more 39 34 24 18 12 25
House Price 695 563 501 473 439 534
Number of Rooms 4 4 4 4 4 3.9
Home Ownership 20 20 25 33 32 26

Average Income of Black Households in Bottom Income Quartile 12,550 11,750 11,600 11,000 10,400 11,460

Panel B: Housing and Neighborhood Consumption of White Households in Lowest Income Quartile
Households ranked by % White in neighborhood - consumption measures summarized by quintile

Quintile 1 2 3 4 5 Total
Percent Neighborhood - White 0-57 57-71 71-80 80-88 88-100 72
Average Test Score 473 501 518 541 574 521
Crime Rate 18 11 7 4 3 9
Average Neighborhood Income 35,100 40,600 46,050 51,200 63,100 47,210
Percent Neighborhood - College Degree of more 29 39 42 44 52 41
House Price 629 694 789 861 1,011 796
Number of Rooms 4 4 4 4 5 4.2
Home Ownership 37 38 42 48 60 45

Average Income of White Households in Bottom Income Quartile 12,650 13,400 13,550 13,700 13,600 13,380

Notes: The two panels of this table report statistics for the neighborhoods in which black and white households in the lowest income quartile reside. In
each case, households are first ranked according to the fraction of households of the same race in their neighborhood and the quintiles of that distribution
are shown. In all cases, 'neighborhood' refers to the corresponding Census block group. The first income measure reported in each case is the average
income of the neighborhood.  The second income measure corresponds to households of the given race in the lowest income quartile.  



Table 7 Implied Mean MWTP Measures

Sample
Boundary Fized Effects
Observations

% Black*

% Hispanic* 

% Asian*

% College Degree or More

Average Income*

Average Test Score (in s.d.'s)

Owner-Occupied

Number of Rooms

Built in 1980s

Built in 1960s or 1970s

Elevation (/100)

Population Density

Crime Index

F-statistic for boundary fixed effects

-4.40
(7.55)

123.91
(2.15)

80.58
(10.23)

101.88

24.19

(0.82)

133.56

-101.92
(10.78)

142.64

(1.68)

(14.95)

67.84
(12.54)

303.16
(10.11)

107.98

-14.08
(2.40)

1.75
(0.75)

49.13
(15.27)

0.94
(0.71)

-94.96
(35.28)

106.60
(51.54)

-1.69
(50.27)

235.04
(28.57)

113.26
(2.40)

125.63
(8.12)

19.01
(4.66)

117.59
(8.14)

23.67
(5.81)

8.754

109.22
(2.90)

241.13

4.87
(8.21)

(60.71)

177.11
(43.34)

121.72

(19.04)

0.36
(1.76)

No No Yes

-40.46
(42.74)

254.31
(64.88)

(3)

14.65

(2.16)

108.57
(10.99)

27,958

within .25 mile of boundaries
Hedonic Price Regressions

(4.39)

(1) (2)

full sample

27,958242,100

6.51

(0.18)

(3.56)

0.38

(2.93)

122.29

35.86

(3.69)

15.98
(2.65)

(0.76)

Residential Sorting Model

(2.66)

111.71
(0.69)

within .25 mile of boundaries

27,958 27,958242,100
No

full sample

-316.00

-1.70
(0.68)

99.60
(3.36)

20.52
(2.41)

20.16
(3.23)

-0.39
(0.16)

(9.80)

-9.72
(13.59)

-48.97
(11.40)

249.63
(9.19)

(9.29)

83.15
(0.74)

141.08
(7.40)

89.48
(2.18)

18.40
(1.53)

154.93

16.69
(4.23)

(0.65)

-285.46
(32.06)

-37.19
(46.83)

-69.84
(45.68)

185.74
(25.96)

-14.57

(7.38)

109.28
(1.96)

1.32
(6.86)

71.36

111.67
(1.95)

-0.49

(2.18)

40.88
(13.87)

(1.60)

21.46
(5.29)

6.15
(3.99)

87.40
(10.00)

2.48
(7.47)

148.15

No Yes

85.44
(2.64)

149.77
(55.21)

164.78
(39.42)

(2)

-233.94

(3)(1)

Notes: All neighborhood attributes are measured using the corresponding Census block group.  Specifications shown in the table also include 
controls for interactions between neighborhood racial composition variables and average income as well as land use (% industrial, % residential, % 
commercial, % open space, % other) in 1, 2, 3, 4, and 5 mile rings around location and six variables that characterize the housing stock in each of 
these rings. *Coefficients for % Asian,% Black, % Hispanic, Average Income reported at mean.

4.162

(38.87)

104.11
(59.01)

23.12
(17.31)

-1.02



Table 8. Heterogeneity in Marginal Willingness to Pay for Selected Neighborhood and Housing Attributes

+10% Asian +10% Black +10% Hisp +10% College Blk Group Own vs. Rent +1 Room Built in 1980s
vs. White vs. White vs. White Educated Avg Income vs. pre-1960
(at mean) (at mean) (at mean) + $10,000

 
Mean MWTP 10.4 -23.4 15.0 16.5 85.4 148.2 109.3 87.4

(5.9) (3.9) (5.5) (3.9) (2.6) (7.4) (2.0) (10.0)

Race (at mean income=$54,755)
Asian 97.9 -10.5 25.0 10.3 86.9 253.3 78.8 118.3
Black 38.5 66.6 44.1 35.9 65.8 80.3 117.4 96.9
Hispanic 8.7 -9.3 71.1 17.5 91.0 130.7 96.8 73.9
White -8.1 -37.8 1.1 14.8 86.5 139.5 115.8 82.9

Race (at income=$120,000)
Asian 83.2 -31.7 -0.1 18.4 100.2 394.1 120.2 182.1
Black 37.5 28.6 19.0 41.3 79.2 221.4 159.0 160.8
Hispanic 7.7 -30.6 64.4 22.9 107.1 276.4 141.9 140.5
White -9.1 -58.9 -23.9 20.1 98.0 277.2 155.0 144.9

Education
less than college degree 15.6 -26.0 17.4 -9.1 87.5 134.5 107.0 69.8
college degree 3.8 -20.1 11.9 49.4 82.7 165.6 112.2 110.0

Notes:  All figures are estimates of marginal wilingness to pay for the change shown in the column heading.  Figures are reported in terms of a monthly rent - 
see Data Appendix for a discussion of corresponding price is created for owner-occupied housing units in the sample.  The first row of the table reports the 
mean MWTP measures that correspond to column (3) of Table 5.  The remaining rows report MWTP measures for a household with the characteristics shown 
in the row heading and mean attributes for all other characteristics.  All estimates are based on specification that includes boundary fixed effects and all 
neighborhood variables are measured using the corresponding Census block group.

House CharacteristicsNeighborhood Sociodemographics



Table 9: Counterfactual - Eliminating Racial Interactions in Location Decision

Panel A: Overall Results
Percent Percent Home House Average Crime House Commute Avg. N'hood % N'hood
Black White Ownership Size Test Score Rate Value Income Colleg Educ.

Black
Pre-Simulation 0.379 0.424 0.40 4.50 458 18.73 740 9.89 37,377 0.31
Post-Simulation - Unadjusted 0.147 0.646 0.35 4.53 502 12.11 868 9.15 44,711 0.38
Post-Simulation - Adjusted 0.146 0.645 0.35 4.53 496 13.01 846 9.05 44,356 0.37

White
Pre-Simulation 0.048 0.761 0.63 5.36 541 6.14 1160 10.28 57,624 0.47
Post-Simulation - Unadjusted 0.071 0.725 0.63 5.31 531 7.75 1126 9.86 55,665 0.45
Post-Simulation - Adjusted 0.071 0.725 0.63 5.31 531 7.71 1127 9.88 55,696 0.45

Panel B: Results by Income Quartile
Percent Percent Home House Average Crime House Commute Avg. N'hood % N'hood
Black White Ownership Size Test Score Rate Value Income Colleg Educ.

Black - Lowest Income Quartile
Pre-Simulation 0.467 0.302 0.31 4.08 445 21.29 612 9.76 33,093 0.28
Post-Simulation - Unadjusted 0.172 0.610 0.22 3.94 490 14.06 689 8.94 39,858 0.34
Post-Simulation - Adjusted 0.172 0.609 0.22 3.94 482 15.30 661 8.82 39,258 0.32

Black - Highest Income Quartile
Pre-Simulation 0.24 0.516 0.72 5.96 502 11.53 1,261 10.00 53,053 0.43
Post-Simulation - Unadjusted 0.108 0.671 0.76 6.27 535 6.98 1,490 10.09 60,295 0.50
Post-Simulation - Adjusted 0.107 0.671 0.76 6.26 533 7.29 1,477 10.02 60,365 0.50

White - Lowest Income Quartile
Pre-Simulation 0.058 0.718 0.46 4.36 521 8.42 838 9.88 46,710 0.40
Post-Simulation - Unadjusted 0.068 0.695 0.45 4.31 508 10.78 788 9.46 44,893 0.37
Post-Simulation - Adjusted 0.068 0.696 0.45 4.30 506 10.95 786 9.47 44,732 0.36

White - Highest Income Quartile
Pre-Simulation 0.026 0.807 0.87 6.56 565 4.18 1,607 11.16 71,805 0.56
Post-Simulation - Unadjusted 0.062 0.716 0.87 6.50 559 5.03 1,585 10.71 69,319 0.55
Post-Simulation - Adjusted 0.063 0.716 0.87 6.51 559 4.93 1,586 10.73 69,387 0.55

Note: This table reports the consumption of housing and local public goods by households of each race. Numbers are reported for a counterfactual simulation that sets all preference
parameters associated with neighborhood racial composition to zero.

Neighborhood and Housing Consumption Measures

Neighborhood and Housing Consumption Measures



Appendix Table 1: Interaction Parameter Estimates

Hhld Children Black Hispanic Asian Some College  Working Age Hhld Black* Hispanic* Asian*
Income Under 18 College Degree Capital Hhld Hhld Hhld

or More Income Income Income Income
Housing/Neighborhood Attribute

Monthly House Price 0.071 0.071 0.087 -0.244 0.208 0.285 0.400 0.197 0.007 0.013 0.030 0.082 0.034
(0.003) (0.023) (0.051) (0.048) (0.056) (0.068) (0.042) (0.062) (0.001) (0.002) (0.015) (0.025) (0.013)

Owner-Occupied 0.142 -0.050 -0.427 -0.046 0.851 0.027 0.191 0.303 0.046 0.094
(0.005) (0.025) (0.058) (0.036) (0.058) (0.051) (0.038) (0.065) (0.004) (0.007)

Number of Rooms 0.151 0.522 0.010 -0.521 -1.223 0.085 0.036 0.011 0.007 -0.060
(0.005) (0.027) (0.034) (0.052) (0.071) (0.047) (0.031) (0.043) (0.001) (0.005)

Built in 1980s 0.045 -0.064 0.065 -0.040 0.184 0.192 0.196 0.337 -0.011 0.019
(0.004) (0.021) (0.046) (0.030) (0.045) (0.062) (0.037) (0.068) (0.001) (0.003)

Built in 1960-79 0.013 0.023 0.315 -0.139 0.221 0.163 0.044 0.209 -0.005 0.002
(0.003) (0.018) (0.054) (0.045) (0.057) (0.065) (0.029) (0.060) (0.001) (0.001)

Average Test Score 0.001 0.056 -0.229 -0.077 0.086 0.186 0.206 0.141 0.011 0.056
(0.002) (0.023) (0.056) (0.039) (0.043) (0.066) (0.040) (0.057) (0.002) (0.002)

Elevation 0.019 0.038 -0.097 -0.134 0.006 0.141 0.090 -0.018 0.006 -0.039
(0.002) (0.013) (0.038) (0.044) (0.036) (0.064) (0.036) (0.042) (0.001) (0.006)

Population Density 0.017 -0.216 -0.561 -0.030 0.004 -0.006 0.159 -0.253 -0.006 0.042
(0.004) (0.024) (0.062) (0.031) (0.032) (0.036) (0.037) (0.063) (0.001) (0.005)

Crime Index -0.016 0.010 0.491 0.045 0.017 -0.044 0.235 -0.164 0.014 0.066
(0.003) (0.021) (0.065) (0.038) (0.038) (0.044) (0.041) (0.059) (0.002) (0.010)

% Black -0.073 0.114 1.700 0.697 0.680 -0.089 0.145 -0.114 -0.003 -0.110 -0.032
(0.005) (0.023) (0.069) (0.052) (0.060) (0.054) (0.037) (0.056) (0.001) (0.015) (0.019)

% Hispanic -0.063 0.125 0.700 0.891 0.425 -0.192 -0.094 -0.015 -0.010 -0.076 0.126
(0.006) (0.019) (0.063) (0.055) (0.058) (0.062) (0.032) (0.043) (0.002) (0.012) (0.030)

% Asian -0.003 0.088 0.799 0.311 1.708 -0.064 -0.215 -0.056 0.001 -0.079 -0.036
(0.005) (0.024) (0.061) (0.053) (0.063) (0.059) (0.040) (0.047) (0.001) (0.013) (0.021)

% College Degree or More 0.022 -0.200 0.574 0.080 -0.052 0.375 1.681 -0.338 -0.006 0.093
(0.006) (0.025) (0.054) (0.047) (0.043) (0.070) (0.058) (0.065) (0.002) (0.014)

Average Income 0.045 0.048 -0.808 0.245 -0.053 -0.028 -0.313 0.100 0.003 0.020
(0.006) (0.018) (0.057) (0.045) (0.041) (0.049) (0.053) (0.056) (0.001) (0.006)

% Black*Average Income 0.054 0.674 -0.026
(0.009) (0.078) (0.032)

% Hispanic*Average Income 0.067 0.340 -0.081
(0.010) (0.067) (0.039)

% Asian*Average Income 0.010 0.282 -0.003
(0.009) (0.071) (0.027)

Distance to Work -0.022 0.156 -0.272 0.189 0.221 -0.093 0.160 -13.765 -0.010 -0.468
(0.002) (0.023) (0.043) (0.035) (0.039) (0.058) (0.032) (0.056) (0.001) (0.019)

Household Characteristic

Note:  Parameter estimates reported with all variables normalized to have mean zero, standard deviation one.  Standard errors are in parentheses.
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