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Abstract

The composition of urban areas changed over the 20th century as African Americans migrated en
masse from the southern countryside. Nearly all of the quantitative work to date on race and housing has
focused on segregation after World War II (see Cutler and Glaeser (1997)). No papers to my knowledge
have examined the earlier influence of black migration which has influenced urban migration patterns for
nearly a century. I have compiled and digitized a new dataset based on previously classified surveys of
neighborhoods by the Home Owners’ Loan Corporation in 1938 that show housing values, ethnic com-
position, occupational structure, and amenities for over 600 neighborhoods in New York City. I then use
the data to investigate how the movement of blacks into neighborhoods influenced housing values in both
their neighborhoods and the surrounding area. The analysis is based on a spatial two-stage least squares
estimator. The instrument combines information on outflows of black migrants from other states to New
York with neighborhood-level data on the birth states of African Americans living in New York City. The
strength of this instrument comes from the propensity for people to migrate to areas with pre-existing
populations of their peers. While housing values declined throughout much of New York City during
the Great Depression, the results indicate little evidence that black movement in a neighborhood led to
further declines in housing values. The results also highlight the importance of controlling for spatial
dependence between neighborhoods in hedonic models of housing values.
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1 Introduction

The Great Migration altered the composition of many cities as African Americans migrated en masse out

of the rural South in the beginning of the 20th century. This shift prompted cities to explore the use of

racial zoning laws and race-restrictive deed covenants to prevent black households from spreading into white

neighborhoods. While black households often resided in lower valued neighborhoods after controlling for

observed housing characteristics (see Cutler, Glaeser, and Vigdor, 1999; Collins and Margo, 2003), little

work has explored whether a causal link exists between race and property values. Utilizing a unique spatial

dataset, I use an instrumental variable model to estimate the impact of in-migration and presence of African

Americans on neighborhood housing values during the Great Depression in New York City. My findings

suggest that the in-migration of African Americans into a neighborhood did not have a statistically significant

impact on housing values during the late 1930s.

While the flow of African Americans into northern cities declined during the Great Depression, many

black families continued to locate to the inner cities of metropolitan areas such as New York City. Several

government supported programs created during the depression, such as the Home Owners’ Loan Corporation

(HOLC) and the Federal Housing Administration (FHA), would ultimately have a profound impact on urban

development in these cities. The HOLC refinanced over a million non-farm residential loans that were in

danger of foreclosure between 1933 and 1936 and the FHA began offering mortgage insurance to help offset

the risk for banks to lend in 1934 (Harriss, 1951, p. 1). In addition to the aforementioned programs, both

agencies also engaged in neighborhood-level surveys to assess the relationship between neighborhood quality

and default risk.

The FHA and HOLC surveys established several criteria to measure risk such as economic stability,

desirability of property, access to utilities and transportation, but also exposure to adverse hazards. One

particular “hazard” that influenced ratings was the presence of minorities such as African Americans (Jack-

son, 1985, p. 207). During the 1930s, FHA economists such as Homer Hoyt, and private agents argued

that the presence of several ethnic groups within a neighborhood would depress surrounding property values

(Hoyt, 1939, p. 62). Areas determined to be high risk for lenders were colored red in surveys and minorities

and immigrants were predominately located in these areas. As lending terms in these areas were consistently

less favorable than areas not shaded red, many scholars have referred to this practice as “redlining.”1

While discriminatory lending practices likely altered patterns of segregation within urban areas, the

impact of in-migration on housing values is not well established. Hoyt (1939) claimed racial composition

1Recent work by Hillier (2003) and Gordon (2008) has suggested that these surveys reflected practices already in place by
private financial institutions and did not spark the practice. However, the institutionalization of redlining by the FHA through
its Underwriting Manual may have led to disinvestment in central cities in favor of new development in suburban cities.
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should depress housing values if ethnic groups reside in the same neighborhood as whites. This viewpoint was

not unanimous among scholars. Beehler (1945) asserted that property values in neighborhoods with black

encroachment would increase in response to the limited supply of housing available for African Americans,

while Laurenti (1960) found little evidence to suggest property devaluation in suburban neighborhoods expe-

riencing in-migration between 1943 and 1955. Despite the lack of statistical evidence, housing discrimination

was a concern for some African Americans. Around the turn of the 20thcentury, property owners in Harlem

sometimes charged black households up to a 10 percent premium over the market rent for white households

(Osofsky, 1996, p. 93). Cutler et al. (1999) also found black households paid a premium for housing in

segregated cities from 1940 through 1970, arguing that the premium is likely a result of “collective action

discrimination,” which included the use of restrictive deed covenants or racial zoning.

While black households may have paid a premium to live in certain neighborhoods, they overwhelmingly

lived in the depressed neighborhoods. In 1938, homes in predominately black neighborhoods were valued at

only 75 percent of their white counterparts (Federal Home Loan Bank Board, 1940). However, the character-

istics of black neighborhoods differed from the average neighborhood. Predominately black neighborhoods

in 1934 tended to be older neighborhoods with lower homeownership rates as well as higher rates of crowded

dwellings (New York City Housing Authority, 1934).

In this paper, I first show the shift in the distribution of African Americans across neighborhoods in

New York City between 1910 through 1940. I then proceed by discussing several measures of segregation of

housing to underscore the changes in neighborhood composition. These measures indicated the presence of

spatial correlation, so I constructed a unique spatial dataset from the HOLC City Survey using a Geographic

Information System (GIS). I use the data in a spatial hedonic model to capture the impact of in-migration and

the composition of African Americans on neighborhood housing values in 1938 while correcting for residual

spatial correlation in the error structure by implementing a spatial heteroskedastic and autocorrelation

consistent (SHAC) estimates developed by Kelejian and Prucha (2007).

To examine the impact of in-migration on housing values, it is necessary to address two major issues. Any

cross sectional dataset, no matter how extensive, likely fails to capture every factor that influences housing

values. If these omitted variables spillover across neighborhoods, the model will possess spatial dependence.

Failure to account for the spatial dependence could lead to biased and/or inefficient estimates. I use special

test statistics to determine the form of spatial dependence which could either be through a spatial lag of the

dependent variable or dependence in the error structure. Ultimately, I include a spatial lag of the dependent

variables into the model to capture the presence of spatial heterogeneity.

I also address the endogeneity of in-migration on housing values. The possibility that African Americans

chose neighborhoods on the basis of a recent negative demand shock cannot be overruled. Historical studies
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suggest that Harlem, a neighborhood in upper Manhattan, developed as a black enclave shortly after a local

housing bust in 1904 (Osofsky, 1996, p. 90). This decline may have presented black households with the

opportunity to move to a neighborhood which would have been previously unattainable. To eliminate po-

tential bias, I incorporate a spatial instrumental variable procedure discussed in Anselin (1988) and Anselin

and Lozano-Gracia (2008). To construct an instrument it is necessary to identify exogenous variation that

influenced the location choice of African Americans. One possibility is a weighted average of a state’s outflow

of black migrants interacted with the share of African Americans born in that state within a neighborhood.

This instrument is strongly correlated with the the neighborhood-level migration patterns of African Amer-

icans during the late 1930s.2 This is consistent with city level statistics which show a strong correlation

between the net flows of black migrants into New York between 1930 and 1940 and the 1930 level of black

residents in the city born outside of New York. These results are also consistent with the migration literature

which suggests that immigrants have a propensity to locate to cities where an extensive population of their

peers already reside (Bauer, Epstein, and Gang, 2005).

My findings indicate that African American in-migration had little impact on neighborhood housing

values in New York during the 1930s. Further, I find little evidence to suggest that the racial composition

of a neighborhood influenced housing values when I control for both the endogeneity of black in-migration

and unobserved spatial dependency in the model. While African Americans appear to have moved to older

neighborhoods with fewer amenities, it appears that their presence was not correlated with decreased housing

values in New York during the Great Depression.

2 Background

2.1 Literature Review

The effects of segregation and the forces that shaped it have long been of importance to economists and

other social scientists. Hoyt (1939) painted a stark picture of black, urban communities, suggesting that cities

maintained segregation to preserve housing values. Other scholars suggested that white’s fear of devalued

property would become a self-fulfilling prophecy, merely confirming earlier prejudices (Myrdal, 1944, pp.

620–623). While it is evident that segregation was largely involuntary, the role restrictive covenants played

in restricting the movements of African American households is not well understood. Unfortunately, no

comprehensive study or data exists on the prevalence of restrictive covenants, although a few individual case

2An alternative specification was the weighted average of per capita state income during the Great Depression where the
weights were again defined as the share of African Americans born out of state. The coefficient estimates are robust to the
inclusion of either instrument. This suggests that relative income between New York and other states may have been the
catalyst for black migration to the state.
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studies were conducted in Chicago, St. Louis and portions of the New York City metropolitan area (see

Brooks, 2002; Dean, 1947; Gordon, 2008). Dean (1947) found almost half of new housing divisions over 20

units built around World War II were covered by restrictive covenants in the borough of Queens.3

Regardless of the cause, it is clear that African Americans were fast becoming segregated and isolated over

time. Scholars such as Duncan and Duncan (1955) published their seminal paper on evaluating quantitative

measures of segregation.4 In the intervening years, a plethora of indices were created to measure segregation.

Massey and Denton (1988) ranked these indices by their ability to capture the intended dimensions of

segregation. Cutler and Glaeser (1997) reinvigorated the field in economics by seeking to measure the costs

and benefits of segregation. They theorized that some African Americans may have benefited by segregation.

Segregation may isolate black households from potential employment opportunities, but poor blacks may

benefit through their exposure to rich black neighbors. Using data from the 1990 U.S. Census, Cutler and

Glaeser find that highly segregated African Americans have lower rates of graduation, earnings, and higher

unemployment rates.

Cutler et al. (1999) built upon the previous paper by identifying three potential mechanisms to explain

segregation: Port of Entry, Collective Action Discrimination, and Decentralized Discrimination. The port of

entry theory predicts that minorities locate to segregated enclaves of the same ethnic group in order to easily

adapt to a region or city. The collective action theory of discrimination posits that white households limited

African Americans’ choices to a small number of neighborhoods either through racial zoning or organized

protests or violence. Finally, the decentralized discrimination theory predicts that segregation occurs through

white household’s decisions to live in exclusively white neighborhoods. The first two theories predict that

ceteris paribus, black households will pay a premium for housing, while the latter theory predicts they will

pay less. Cutler et al. find that collective action discrimination was largely responsible for segregation in

1940, although decentralized discrimination became the prevalent form of discrimination by 1990. Despite

the price premium for housing of the same quality, on average blacks pay less for rental and owner occupied

housing than whites.

Ananat (2007) expressed concerns that Cutler and Glaeser (1997) and Cutler et al. (1999) inadequately

controlled for two major sources of endogeneity: omitted variable bias and selection. Ananat controls for

omitted variable bias by using the layout of 19th century railroad lines within a city to instrument for its

level of segregation in 1990. Railroads, which were laid before significant migration of African Americans,

often created natural boundaries for neighborhoods. Ananat argues the layout influenced black segregation

3Dean posits that the use of restrictive covenants increased over time, thus the use of restrictive covenants would not have
been as prevalent during the period studied.

4Duncan and Duncan (1955) were not the first to creative quantitative measure segregation. While they argued that several
available indexes did not provide useful information, they also argued that there did not exist a measure that could fully capture
the dynamics of segregation.
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through lower costs to enforce collective action discrimination. She finds that the concentration of railroads

predicts racial segregation in 1990. Further, the concentration is uncorrelated with outcomes in the early

years of the Great Migration which would confound the analysis. Using the same data used by Cutler and

Glaeser (1997), Ananat’s results suggest that failing to correct for endogeneity understates the impact of

segregation on not only black poverty levels, but also the share of both whites and blacks with high levels of

education and income.

The underlying motivation for much of the literature is to ascertain the role of human capital accumulation

in segregated neighborhoods. Segregation is just a visible symptom of an underlying channel that influences

differences between ethnic groups. Collins and Margo (2003) find that the differential in housing values

between black and white households began to converge between 1940 through 1970, although the differential

did not disappear. Borjas (1995) also finds that skill differentials between ethnic groups persist over time.

He concluded that human capital accumulation was dependent not only on a child’s parents, but also the

peer effects of those of the same ethnicity. Thus, isolated ethnic groups with low levels of human capital

should experience slower convergence toward average levels of human capital. The caveat of his analysis is

that parental and neighborhood effects do not fully explain the rate of convergence. Consistent with Borjas,

Cutler et al. (2008) finds segregation has positive effects for migrant groups with higher levels of human

capital. On the other hand, ethnic groups with lower levels of human capital tend to be hurt by living in

ethnic enclaves.

Despite the growing efforts to measure the effects of segregation, little work has been done to measure

intracity changes in housing prices due to in-migration. The one exception is Property Values and Race by

Luigi Laurenti in 1960. Laurenti collected sales data from 1943 through 1955 in several areas surrounding

San Francisco, Oakland, and Philadelphia. He divided neighborhoods into two groups based on the presence

of in-migration. He matched these neighborhoods on several pre-migration characteristics. Using sales data

to examine neighborhood housing prices over time, he found only 15 percent of the neighborhoods with

in-migration were valued below 95 percent of the comparison neighborhood, although 44 percent of the

neighborhoods had appreciated five to 26 percent compared to the control neighborhood. More recently,

Card et al. (2008) used a regression discontinuity design to estimate the change in housing values around

the tipping point of a neighborhood (i.e. the share of black households in a neighborhood which would cause

the existing white population to exit the neighborhood.) They finds only a modest decline in housing prices

in neighborhoods that just exceeded the tipping point.
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2.2 History of African Americans in New York City

The location choices of black households were a path dependent process in which earlier locational choices had

a strong influence. Around 1800, the 5,300 African Americans living in New York were spread throughout

the city as 60 percent of white households owned slaves with quarters in the same area as the master’s house

(see Figure 1; Burrows and Wallace, 1999, p. 548). As the population of African Americans increased and

slaves were freed in the early 1800s, the neighborhoods were increasingly segregated. Many settled in a

few communities including Five Points and Harlem in Manhattan, Brooklyn Village in Brooklyn, as well as

Jamaica and Flushing in Queens ( Burrows and Wallace, 1999, p. 479; Osofsky, 1996, p. 83).5 A number of

black institutions were already being established in these communities. Various churches such as the African

Methodist Episcopal Zion Church as well as mutual aid societies like the African Society of Mutual Relief

were established near Five Points by 1810 (Osofsky, 1996, p. 10). Over the next decades, additional black

settlements were founded in what is now Bedford-Stuyvesant in Brooklyn as well as a village near Wood in

Staten Island culminating in a population exceeding 23,000 by 1840 (Figure 1; Burrows and Wallace, 1999,

p. 854).

The rise of both foreign immigrants as well as African Americans in New York City raised tensions between

the two groups. Clashes, centering in lower Manhattan, were common as they competed for positions as

laborers and servants. By 1863 Civil War Draft Riots led many African Americans and the black churches

to abandon Five Points in favor of the Harlem and San Juan Hill neighborhoods in Manhattan as well as

black neighborhoods in Brooklyn (Burrows and Wallace, 1999, p. 1112; Wilson, 1994, pp. 57–58).6 Not only

were African Americans leaving Five Points, the black population of New York began to decline after 1840,

hitting a low of 19,500 persons in 1865 (Figure 1). However, this period marked an increased commitment to

the betterment of black communities. Black institutions were also started outside of Manhattan. A number

of new schools, orphanages, newspapers, and nursing homes were opened in Brooklyn (Burrows and Wallace,

1999, pp. 972–973). In addition, several charitable and mutual aid societies were founded between 1890 and

1915 (Osofsky, 1996, p. 55).7

Ultimately, it was the economic conditions of Manhattan that led to Harlem to become the first permanent

black enclave in the city. Shortly after the Civil War, a growing need for transportation led to a surge of

construction in elevated rail lines to allow easier commutes between then rural areas like Harlem to lower

Manhattan (Burrows and Wallace, 1999, pp. 1053–1054).8 This transformed Harlem from a poor village to

5Please refer to Figure 2 for a map indicating the major black neighborhoods across New York City.
6The San Juan Hill neighborhood was named after the battle in the Spanish-American War as a “parody of the interracial

battles that took place on the steep upgrade leading to Sixtieth Street.” (Osofsky, p. 13)
7Some of the organizations included the Committee for Improving the Industrial Condition of the Negro in New York,

Committee on Urban Conditions Among Negroes, and the National League for the Protection of Colored Women. These were
eventually merged to become the National League on Urban Conditions Among Negroes (National Urban League).

8Manhattan also became increasingly accessible to Brooklyn as well as the Bronx after a series of bridges opened over the
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Manhattan’s “first suburb.” The easy access to lower Manhattan brought both white and black families to

Harlem, although much of the black community settled near unfilled marshland and garbage dumps (Osofsky,

1996, pp. 71, 81). Speculation fueled by the extension of the Lenox Avenue Subway into Harlem led to a

localized housing bust in Harlem in 1904. With few alternatives, landlords began to deal with black real

estate agents who guaranteed to fill the apartments and housing in Harlem (Osofsky, 1996, p. 90; Myrdal,

1944, pp. 1125–1126). While the bust led to a spate of foreclosures and bankruptcies for white homeowners,

black churches located near San Juan Hill sold their property in midtown Manhattan and relocated in Harlem

for a fraction of the cost. These churches also actively purchased residential property in the area, which

helped to negate the restrictive covenants in place (Osofsky, 1996, pp. 113–117).

The churches as well as a number of black real estate agents provided housing for the thousands of

black migrants streaming into the city as well as those displaced by large construction projects in midtown

Manhattan. Projects such as Penn Station ultimately demolished much of the black housing in the Tenderloin

in the 1900s ( Haynes, 1968, pp. 48–49; Osofsky, p. 93).9 The growing black population in Harlem did not

receive equitable treatment in housing. While many white landowners in Harlem were in a dilemma after

the housing bust, they were initially unwilling to sell to blacks after the bust. When white tenants were

unwilling to pay sufficient rents to cover the landowners’ mortgage payments, the landlords turned to black

tenants who were willing to pay higher rents as the destruction of the Tenderloin neighborhood left many

African Americans with few alternative options (Osofsky, 1996, pp. 92–104).

The majority of black in-migrants into Harlem and other neighborhoods in New York were from rural

areas in the Southern portion of the United States (Sacks, 2006, p. 27). The black population increased

66 percent between 1910 and 1920 and doubled again by 1930 to over 327,700 (Figure 1). Most of the

migrants moved to Harlem. Approximately 70 percent of the black population in Manhattan, accounting for

50 percent of the overall black population in the city, resided in Harlem by 1920. Harlem ultimately “tipped”

as the white population declined by 118,792 while 87,412 blacks moved to Harlem by 1930 (Osofsky, 1996,

p. 130). Yet Harlem was not alone in attracting black residents. Both Brooklyn and the Bronx experienced

faster growth of black persons between 1930 and 1940 (Figure 1).

2.3 Segregation in New York

The period after the Civil War was marked with warmer relations between white and black households.

Churches, schools, and restaurants began to allow attendance by African Americans. This changed during

the turn of the 20th century as black families began to migrate to the city, culminating in several protests

East and Harlem rivers, respectively during the 1880s Burrows and Wallace, p. 1054).
9During the 1950s-60s, much of the San Juan Hill neighborhood was razed to make way for the ironically named Lincoln

Center for the Performing Arts.
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and riots by whites. One visible result of this tension was increased urban segregation. This section looks

at this segregation by exploring segregation from 1910 through 1940 using several measures of segregation

discussed in the literature. Previous findings indicate that black enclaves were not prevalent in cities until

the 1940s (Cutler et al., 1999).

Massey and Denton (1988) define segregation as the “degree to which two or more groups live separately

from one another, in different parts of the urban environment.” Researchers have suggested that segregation

contains several characteristics. It may measure the concentration of a minority within a city or perhaps the

level of “separate, but equal” services. One can also envision defining segregation as a measure of distance

from employment or public services à la the Spatial Mismatch Hypothesis.10 One measure is unlikely to

capture all of these components or even be a useful indicator for comparative purposes.

Massey and Denton identified five types of segregation: Evenness, Exposure, Concentration, Centraliza-

tion, and Clustering. Evenness is defined as the unequal distribution of social groups between areal units.

Exposure measures the degree of potential contact between groups within neighborhoods. The Concentration

Indices examine the relative amount of physical space occupied by a minority group. Measuring Central-

ization refers to the degree in which a group is spatially located near the center of an urban area. Finally,

the measure of clustering defines the extent to which areal units inhabited by minority members adjoin one

another in space.

The first measure of segregation is Evenness. A city is considered to be segregated if the relative pro-

portion of ethnic groups varies significantly over areal units. The standard index to measure evenness is the

index of dissimilarity:

D =
1

2

n
∑

i=1

(∣

∣

∣

∣

blacki

blackcity

−
whitei

whitecity

∣

∣

∣

∣

)

(1)

where n is the number of areal units, blacki(whitei) is the black (white) population in neighborhood i, and

blackcity (whitecity) is the total black (white) population in the city.

The index ranges from zero to one. An index value of zero indicates the black population has the same

concentration throughout the city, while a value of one indicates African Americans are concentrated in

exclusively black neighborhoods. Using data aggregated at the census tract, I define each individual tract

for New York City as a neighborhood. I examine segregation at the city-level as well as each borough

between 1910 and 1940. The results are shown in Table 1. The literature suggests that index values

exceeding 0.6 indicate evidences of significant segregation. Using that value as a guide, much of New York

with the exception of Staten Island was already considered to be highly segregated by 1910.11 Further, all

10See Kain (1992).
11The Bronx was part of Manhattan until midway through 1910 after the Census was completed, thus the tracts are included
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five boroughs were considered highly segregated with Manhattan having an index exceeding 0.87 in 1940.12

Isolation indices measure the degree of potential contact between two groups. The purpose is to capture

whether a typical member of a majority or minority would not have regular contact with the comparison

group. The proportion of the minority group significantly influences the measure. If a minority is a small

proportion of the overall population. it seems unlikely that the minority group would be isolated from the

community. An index used in the literature is the Isolation Index. A group is considered to be isolated from

the population if the Isolation Index exceeds 0.3.

I =

n
∑

i=1

(

blacki

blackcity
· blacki

totali

)

−
(

blackcity

totalcity

)

min
(

blackcity

totalsmallest
, 1

)

−
(

blackcity

totalcity

) (2)

where in addition to the variables defined above, totali and totalcity are the total population of blacks and

whites in neighborhood i and the entire city respectively while totalsmallest is the population in the sparsest

populated neighborhood.

The index ranges between zero and one; higher values indicate blacks are isolated from whites in the city.

Table 2 indicates that African Americans were not isolated in 1910 as no borough had an Isolation Index

exceeding the threshold of 0.3. However, the index suggests African Americans were becoming increasingly

isolated after 1910, especially in Manhattan. By 1940, Manhattan, Brooklyn, and Queens all exceeded the

threshold of. The black population within Manhattan appear to be considerably more isolated from the

population than the black communities in the other four boroughs.

Despite the prevalence of the previous measures of segregation, these two indices are not able to capture

the interaction between ethnic groups across space. For example, an ethnic group that is situated across

several connected neighborhoods may have fundamentally different experiences compared with the same

ethnic group that is split up in neighborhoods separated by several neighborhoods of other ethnic groups.

This relationship is not captured in either of the first two measures of segregation.

Concentration indexes measure whether minorities are living in smaller, denser communities than the

majority group. This measure may signify collective action by whites to force African Americans into certain

neighborhoods. Massey and Denton (1988) identified the Relative Concentration Index as the measure which

best captures the ideas of concentration.

when calculating the indices for Manhattan in 1910.
12An examination of New York at the Ward level suggests that New York was not highly segregated until 1930, however a

ward is more aggregated than a census tract, thus the difference can be attributed due to scale effects.
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To operationalize this index, the census tracts are sorted by area from smallest to largest.13 In the

equation above, areai is the area of the census tract measured in acres. The value of n1 is set to m where

the total population in the m smallest census tracts equal the total black population in the city which is

expressed below:

m
∑

i=1

totali = blackcity

The value of n2 is then set to q, where the q largest tracts equal the black population in the city such that:

n
∑

i=q

totali = blackcity

while,
∑n1

i=1
totali = total1 and

∑n

i=n2 totali = total2.

The index ranges from -1 to 1. A value of -1 indicates the concentration of whites exceeds the concen-

tration of African Americans to the largest potential degree (i.e. the entire white community resided in the

smallest neighborhood). If the index equals one, the converse would be true.

The fourth dimension measures how close a group is located to the central business district relative to

another group. This measure has been used to capture whether minorities are segregated in central cities

while the majority are living in suburban neighborhoods. Centralization goes in hand with the Spatial

Mismatch Hypothesis which suggests that African Americans who were historically less mobile within a

metropolitan area and had less access to employment opportunities as employers relocated to suburban

neighborhoods. The measure chosen by Massey and Denton (1988) that best encompasses this measure is

the Absolute Centralization Index:

ACE =
n

∑

i=1

blacki−1 ·Areai −
n

∑

i=1

blacki ·Areai−1 (4)

In this measure, census tracts are sorted from the arc distance to the central business district, which is set

to a spot in Lower Manhattan.14 The variable blacki is the cumulative proportion of black persons in every

neighborhoods through neighborhood i while Areai is the cumulative area of all the census tracts through

13Please see Section 3 for details regarding census tract data for New York between 1910 and 1940.
14Specifically, coordinates were chosen based on the centroid of lower Manhattan neighborhoods exceeding a daytime density

of 200 persons per acre (the largest category) in 1934. See New York City Housing Authority (1934) for more details. The
coordinates are 40º42’26” N 74º00’39” W.
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neighborhood i. The index can be positive or negative. A value of zero implies that the black population

is uniformly distributed throughout the city, negative values imply a tendency for them to live in outlying

areas, while positive indicate a tendency to live near the central business district.

The final dimension, spatial clustering measures the extent that African Americans cluster in a city. This

has been referred to as the “checkerboard problem.” Massey and Denton (1988) find White’s Index of Spatial

Proximity to best characterize spatial clustering:

SP =

1

blackcity

n
∑

i=1

n
∑

j=1

blacki · blackj · cij + 1

whitecity

n
∑

i=1

n
∑

j=1

whitei · whitej · cij

1

totalcity

n
∑

i=1

n
∑

j=1

totali · totalj · cij

(5)

where cij is a weighting scheme based on the distance between the centroids of the neighborhoods. White

(1983) uses a variety of weighting schemes that represent the relative importance of neighboring census

tracts. Following Massey and Denton (1988) I chose cij = e−dij where dij is the distance in miles between

the centroids of census tracts i and j and dii = (0.6 · areai)
0.5. The index exceeds one if clustering exists

and less than one if blacks are more likely to be nearer to whites than other blacks.15

The results for the latter three segregation indices are shown in Table 3. While African Americans were

more concentrated than whites in Manhattan, they were less concentrated in both Brooklyn and Queens in

1910. Surprisingly, the concentration declined in Manhattan in between 1910 and 1920 despite a net loss of

over 100,000 whites in Manhattan and a net increase of 40,000 blacks over the same period. This may have

been due to the inclusion of the Bronx in the 1910 statistics. During the same period, Brooklyn and Queens

went from having a relatively dispersed population of blacks in 1910 to more concentrated than their white

counterparts. The relative concentration did not significantly change in the boroughs after 1920. These

statistics can be corroborated by Figure 3 which indicates tract-level population in New York. From the

figure, it is clear that black neighborhoods such as Harlem appear to have among the densest populations

within New York.

The Spatial Proximity index suggests that New York City as a whole had very significant clusters of

African Americans. An index value above 1.0 indicates that African Americans are more likely to live

together than apart; values under 1.0 are extremely uncommon. The results suggest that New York’s black

population became more clustered after 1920, but then remained nearly constant afterwards. While the

tract definitions changed between 1910 and 1940 as seen in Figure 10, the black population appears to have

settled in adjacent to existing black neighborhoods. This is consistent with the Spatial Proximity index which

15White (1983) found the spatial proximity index to range between 1.00 and 1.92 for 17 urban metropolitan areas using
census tract data in 1970. Chicago and St. Louis ranked highest on the list with scores of 1.79 and 1.92 respectively. New
Orleans which had the higher percent nonwhite in the sample had a score of 1.22.
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suggests that blacks households became tightly clustered. While clustering occurred in all the boroughs, the

Bronx had much tighter clustering than the other boroughs. The city as a whole appears to have been one

of the most segregated cities in the country in regards to clustering.16

The Absolute Centralization Index in Table 3 suggests that African Americans within Manhattan were

more likely to live farther away from downtown Manhattan than whites throughout the period. On the other

hand, when examining their location of their dwellings throughout the five boroughs, they were more likely

to live closer to lower Manhattan in the city as a whole after 1910. I do not measure this index separately

for the other boroughs as the other boroughs do not have single clearly defined employment centers during

the 1930s.17

Overall the various segregation measures show in every case that New York City was becoming in-

creasingly segregated over time which perhaps is not a surprising result. However, the extent and nature

of segregation evolved differently throughout each borough. Manhattan’s black community was unevenly

distributed, concentrated in smaller neighborhoods, significantly isolated, and moderately clustered. Mean-

while, African Americans in the Bronx while unevenly distributed and very clustered, were residing in less

dense neighborhoods and not significantly isolated from the white community. Moreover, it appears that

while African Americans tended to live closer to lower Manhattan when comparing all five boroughs, within

Manhattan, their move to Harlem to take advantage of lower property values left them further away from

lower Manhattan than most whites. Also, the last three indices indicate a level of spatial dependence which

is discussed in the next section.

3 Data

I compiled data from several sources to analyze African American in-migration into neighborhoods during

the Great Depression. The primary source of data was obtained from the 1938 HOLC City Survey of New

York. In addition, I acquired a 5% population sample of New York City in the 1930 U.S. Census from Dr.

Ron Goeken at the Minnesota Population Center.18 The dataset contains individual U.S. Census records

which provides a wide array of demographic variables as well as the street address of the household. The

street address of households is used to construct the instrument which is discussed in detail in Section 4.2.19

In addition, I collected statistics on migration flows from the internal migration volume of the 1940 United

16While comparison figures are not available from 1930 or 1940, White (1983) measured clustering using 1970 U.S. Census
information for several cities and found the index ranged from 1.00 to 1.92 with St. Louis, MO and Chicago, IL receiving the
highest values indicating significant intracity clustering.

17Mononi (1973) suggests that African Americans moved to the Bedford-Stuyvesant area during World War II to reside near
the Navy Yards located just North of the neighborhood. She does not indicate whether this occurred prior to the war.

18The dataset is a larger sample than currently available from the Integrated Public Use Microdata Series (IPUMS). This
allowed us to achieve better coverage of New York City than what was possible given the 1% sample.

19The geolocation process is discussed in detail in the data appendix (Appendix A).
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States Census.

In April 1933, President Roosevelt urged Congress to pass the Home Owners’ Loan Act of 1933 which

would repeal the direct loan provision of the Home Loan Bank Act and replace it with the Home Owners’ Loan

Corporation (HOLC). The HOLC was under the supervision of the Federal Home Loan Bank Board (FHLBB)

and was responsible for refinancing mortgages for people whose mortgage were in danger of foreclosure.

By the end of 1934, the HOLC purchased mortgages from lenders and refinanced the loans for over one

million families, approximately 10% of all non-farm, owner-occupied dwellings in the United States (Harriss,

1951, pp. 29–30). To accomplish its directives, the HOLC hired appraisers who were familiar with local

economic conditions as well as meet qualifications set by the American Institute of Real Estate Appraisers.20

The appraisers were instructed to equally weight three factors for appraisals: Market value at the time of

appraisal, the cost of a similar lot plus the cost of the building less depreciation, and the value of the premises

by capitalizing the monthly reasonable rental value of the premises over the past ten years (Harriss, 1951,

pp. 41–44).

As the program completed its refinancing program in 1935, the HOLC began the City Survey program

which resulted in detailed area descriptions and maps for 239 cities with populations exceeding 40,000 peo-

ple.21 This survey differed from its previous appraisal methods by incorporating neighborhood characteristics

to analyze the risk of future investment by mortgage lenders in certain neighborhoods. While few institu-

tions outside of the HOLC and FHA had access to these maps, evidence exists that financial institutions

also engaged in independent city surveys.22 Additional work is needed to fully address the extent in which

underwriting practices of FHA mortgage insurance signaled to financial institutions the risk of lending to

the “redlined” areas.

The City Survey in New York was conducted in 1938 and broke the city into 390 largely homogeneous

neighborhoods across all five boroughs. Figure 4 provides an example of the form used to evaluate a neigh-

borhood while Figure 5 provides the basic set of instructions provided to appraisers. The forms provide

data on the range of family income, occupations, percent foreign born, and percent black in 1938. Summary

statistics are provided in Table 4. In many cases, each form provided information on several types of struc-

tures in a neighborhood such as single-family or multi-family housing while providing separate information

for each type of structure. In cases such as this, I assumed each part of the neighborhood was a unique

20Appraisers had to meet one of the following: (1) Five years experience in real estate brokerage; (2) Five years experience
as an appraiser for a banking institution; (3) Experience assessing property for a municipal government; or (4) Qualification as
an expert appraiser, membership in the AIREA, or professional qualification as a builder or architect.

21See Endnote 4 in Hillier (2005) for a list of cities surveyed.
22To my knowledge, it appears the survey was not widely circulated outside of the HOLC. Hillier (2003) indicates that outside

of a 1940 FHLBB study of a neighborhood in Baltimore and a couple of instances within the Federal Home Loan Bank Review,
no known discussion of the HOLC City Survey program occurred until an unpublished paper by David Bartelt in 1979 and
an article in a 1980 issue of Journal of Urban History by Kenneth Jackson which was included as part of his book, Crabgrass

Frontier published in 1985.
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observation, leaving me with 608 neighborhoods in the sample.

Appraisers did not provide point estimates for housing values in the survey, but rather provided the range

of values for housing in each neighborhood. The range of neighborhood housing values in 1938 averaged

from $5,585 to $9,491. I ran a series of Moran’s I tests to examine the spatial autocorrelation present within

each variable. The Moran’s I test indicates moderate spatial correlation in housing values, ranging between

0.341 and 0.471 using a nearest neighbor weighting matrix.23

Appraisers also indicated whether certain minorities such as African Americans, Italians, etc. were

“infiltrating” the neighborhood. The data indicates approximately 7% of the New York neighborhoods in

New York were experiencing in-migration of African Americans in 1938. Only neighborhoods experiencing

recent in-migration from the various ethnic groups were marked as being “infiltrated.” Thus predominately

ethnic neighborhoods in which the composition remained stable were not included.

The form also provided details regarding the type of housing stock. For each type of structure (i.e.

single family, two-four family, multi-family, or other residential structures) the form indicated the building

material, age, upkeep, and home ownership as well as the range of home and rental values for 1938.24 Each

neighborhood was evaluated on the potential lending risk and was graded on a scale from A, indicating the

best neighborhoods, to D which indicated a neighborhood in serious decline. If a neighborhood was either

graded as an “A” or a “B”, it was considered to be desirable locations for lenders while a “C” or “D” were

not desirable.

Each survey was often accompanied by a color coded map of each neighborhood. These maps provided

precise neighborhood boundaries. To analyze the City Survey, I used GIS software to digitize the maps.

These maps were then used to analyze spatial features for each neighborhood including the spatial correlation

between neighborhoods as well as to visualize differences in variables. Figure 6 provides the distribution of

neighborhood grades throughout New York. By comparing Figure 6 to Figure 7, the composition of blacks

in a neighborhood in 1938, it is apparent that neighborhoods with large black communities did not reside in

“desirable” neighborhoods.25 Of the 68 neighborhoods with at least one percent of the population being black,

not a single neighborhood was graded an “A” or “B.” This is consistent with documents obtained with the

survey which suggest the highest rated neighborhoods actively enforced restrictive covenants. Figure 8 shows

which neighborhoods had black in-migration during the survey period. Much of the migration occurred on

the eastern portion of Harlem in Manhattan, Bedford-Stuyvesant in Brooklyn, as well as Jamaica in Queens.

23All Moran’s I tests were statistically significant using the nearest neighbor weighting matrix.
24The survey offered incomplete data regarding multi-family dwelling units, thus the influence of in-migration on rent is not

examined.
25The exclusion of African Americans within “A” or “B” neighborhoods has long been documented within the HOLC City

Survey. See Jackson (1985); Gordon (2008). Hillier (2003) contains a comprehensive list of studies that have examined the
HOLC’s role in redlining.
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It should be noted that a predominately black neighborhood in New York did not necessarily indicate African

Americans were moving into the neighborhood at the time of the survey, thus neighborhoods like those in

Harlem that had a large black population may not have experienced large migratory shifts in this period.

Appraisers from the HOLC provided a range of values for the housing stock within a neighborhood (See

Figure 4). While the range of estimates are used in the estimation, Figure 9 provides the midpoint of the

housing values for each neighborhood. The areas just east of Central Park and the lower section of Brooklyn

commanded some of the highest values within the city, while the southern part of Queens and on the city

outskirts had the lowest property values. Perhaps not surprising, higher housing values are correlated with

better security grades.

Several other variables were also conducted from several smaller sources. For example, I collected data

on subway and rail stations in New York City throughout this period in order to gauge local access to metro

services during this period (see Appendix B for details). In addition, the maps used to digitize the location

of the neighborhoods in the HOLC City Survey also provided the locations of parks and cemeteries.

4 Model and Estimation Strategy

4.1 Overview

Housing is a complex good that is influenced by a myriad of physical characteristics, amenities, and

neighborhood-level externalities. Economists and other researchers have long used housing to model house-

hold’s preferences for amenities such as clean air or school quality (see Anselin and Lozano-Gracia, 2008;

Black, 1999; Chay and Greenstone, 2005). Looking at the black in-migration and racial composition of a

neighborhood allows us to infer information about preferences for living in a racially mixed neighborhood. I

begin with a basic housing model and expand the model to encompass in-migration and other demographic

variables. In addition, the importance of space when modeling the housing market cannot be understated.

The pattern of African American migration indicated in Figure 10 combined with Moran’s I statistics found

in the summary statistics indicate the presence of spatial correlation. Failing to account for spatial correla-

tion violates the assumption that the error terms are uncorrelated. The use of spatial econometric tools is

discussed in detail in Section 4.3.

Rosen (1974) suggested a model in which a differentiated good such as housing can be modeled as a

combination of the physical attributes of the housing stock, neighborhood-level public services, and local

amenities. The price of ith house can then be modeled as Pi = P (xi1, xi2, ..., xik) where xij is the jth

characteristic for house i. The partial derivative of P with respect to the jth component is often referred to
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as the marginal implicit price for the jth attribute. To determine the implicit prices for the characteristics,

the housing market is assumed to be competitive. This implies that the marginal prices of the attributes are

determined through multiple interactions with buyers and sellers. Although it is not explored in this paper,

it may be possible in certain cases to generate a demand function for each component for welfare analysis

with the additon of several identification assumptions.

The data in this paper is aggregated at the neighborhood level, so the results are a generalization of

the standard hedonic approach. The sample is separated by the type of dwellings in the neighborhood. For

example, single-family units are uniquely identified from the 2-4 unit dwellings in the neighborhood surveys.

In addition, the HOLC City Survey provided a range of values within each neighborhood so I ran the analysis

by separately examining the impact of neighborhood attributes on the prices of the low and high range of

housing.26

The housing equation thus takes the following form:

y = Xβ + ε (6)

where y is a n × 1 vector of log housing values, X is a n × k matrix of neighborhood-level attributes, β is

a k × 1 vector of coefficients, and ε is an n × 1 vector of i.i.d. error terms. Monte-Carlo simulations run

by Cropper et al. (1988) suggest functional forms such as linear and semi-log models perform better in the

presence of omitted variables and the use of proxies in a model.

The neighborhood-level attributes include the type of housing, building materials, age of structures,

quality of upkeep, homeownership rates, neighborhood income, and access to large green areas and public

transportation. Also included are demographic characteristics such as the percent black and foreign born

in a neighborhood as well as a dichotomous variable to indicate if African Americans are locating to a

neighborhood which is discussed in detail below.

4.2 Endogeneity of In-Migration

While the direction of most housing amenities affecting housing is clear, the impact of African American

in-migration and the ethnic composition of a neighborhood is not well established. Recent work by Card

et al. (2008) examine housing values around the “tipping point” of a neighborhood, although they do not

examine housing values as a neighborhood becomes predominately a black enclave.

The historical literature often equivalated the in-migration of African Americans into a neighborhood to

26It is plausible that the impact of in-migration on the low end of housing may impact the high end of housing or vice versa.
I also ran a set of regressions in which the data was pooled while controlling for the quality difference between the low and high
end of housing via a dichotomous variable. However, the coefficient estimates do not suggest a large interaction between low
and high valued housing. Results are available upon request.
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a failure of land-use restrictions such as restrictive covenants. Ideally, I would like to test whether restrictive

covenants were effective and their influence on housing values. However, the dearth of information on the

types and breadth of restrictions make this question difficult to test. Alternatively, I can test the predictions

of the real estate agents, appraisers, and economists who discussed African Americans and real estate during

the Great Depression. For example, Homer Hoyt stated in his 1939 book, The Structure and Growth of

Residential Neighborhoods in American Cities:

It is a mere truism to enunciate that colored people tend to live in segregated districts of American

cities. As we have said [earlier], the reflection of adverse housing characteristics should tend to

operate in the same manner in areas populated entirely by colored races as in areas populated

only by whites. It is in the twilight zone, where members of different races live together that

racial mixtures tend to have a depressing effect upon land values – and therefore, upon rents.

The above quote indicates two distinct features: (1) African American in-migration should lead to a de-

cline in housing prices in a neighborhood and (2) the racial composition of a neighborhood is important

in determining housing values. While this could be modeled merely by the inclusion of percent black in a

neighborhood, the current in-migration of African America may uniquely impact housing values. It is plau-

sible that a stable presence of African Americans could impact housing values differently than neighborhood

which are also experiencing in-migration.

In-Migration of African Americans is indicated by a dichotomous variable to indicate of black households

were moving into a neighborhood at the time of the survey. It is unlikely that a couple of black households into

a neighborhood would trigger fears that the neighborhood is being invaded. It is plausible that homeowners

would feel threatened only after a certain threshold of black families moved into the neighborhood within

a period of time. Therefore, black in-migration would be capitalized in the current housing values through

households’ future expectations.

The presence of in-migration is likely endogenously determined. African Americans may have located

to neighborhoods which were in decline due to localized negative demand shocks independent of the in-

migration. Failure to correct for this would lead to biased coefficient estimates. Myrdal (1944) indicated that

African Americans were allowed into Harlem after the housing bust in 1904 while Mononi (1973) pointed

to the gentrification of Bedford-Stuyvesant as a reason why Bedford-Stuyvesant transitioned to a black

neighborhood during the 1930s. Therefore I adjust equation 6 to indicate the presence of the endogenous

in-migration:

y = Zβ1 +Xβ2 + ε (7)
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where Z is a n × 1 vector representing the endogenous variable, In-Migration of African Americans, and β1

is the associated scalar coefficient. β2 is the k × 1 vector of coefficients for the exogenous variables X .

To develop an instrument, it is necessary to briefly look at the history of migration patterns within the

United States. African Americans were mobile within the south as they sought better job opportunities.

Collins (1997) noted that increased demand for manufacturing jobs coupled with anti-immigration laws

stemmed the flow of immigrant labor contributed to the first large wave of African Americans to northern

cities. A personal canvass of 365 wage-earning black migrants conducted in 1909 by George Haynes found

47.1% of the sample arrived in New York for economic reasons, 32.4 percent had relatives who resided in

the city, while half of the remaining group had heard about New York from friends (Haynes, 1968, pp.

27–31).27 While the sample was not random, it provides anecdotal evidence that households incorporated

both economic well-being and family considerations when making migration decisions, a point repeated in

a 1917 Department of Labor study on African American migration. This is consistent with the migration

literature (see Borjas, 1995) which finds migrants of a particular ethnicity are more likely to migrate to an

area where a pre-existing population exists.

Anecdotal stories abound in which the high transportation costs in the early 20th century led African

American families to seek the cheapest rail tickets out of the south (see Henri, 1975). Most black migrants

residing in Chicago in 1930 hailed from Mississippi, Tennessee, Georgia, Alabama, and Louisiana, respectively

(Osofsky, 1996, p. 247). Table 5 provides the list for New York City’s black population arranged by state

of birth for 1930 and 1940. The table provides compelling evidence that distance factored into the early

migratory decisions. African Americans overwhelmingly migrated from the South Atlantic states, accounting

for the top six states of origin outside of New York for African Americans in New York City in 1930 while mid-

Atlantic states placed in the next two spots. While the U.S. Census did not differentiate African Americans

from other nonwhite ethnic groups, the rankings of nonwhites born outside of New York City in 1940 closely

resembles the rankings in 1930 with the major exception being California. Further, the difference between

the two censuses closely matches the study of internal migration conducted by the U.S. Census in 1940 which

examined the migration flows of African Americans across the United States between 1935 and 1940. Also

of note is the relationship between level of per capita state income and migration. States having the highest

migration flows tended to be in the lowest quartile in per capita state income.

To incorporate the ideas above into an instrument, I use the neighborhood-level share of African Ameri-

cans born outside of New York in 1930 interacted with the inverse distance of state centroids to New York

City. The motivation was to create a proxy for the propensity of African Americans to migrate to a neigh-

borhood. For example, it is plausible that Virginians making a decision to migrate to another state would

27Twenty-five percent of the migrants citing economic reasons had already secured employment before arriving in New York.
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be influenced by their peers’ previous migration decisions. If a black household from Virginia moved to New

York City, they should be more likely to locate to a neighborhood with a large, preexisting population of

Virginians. Further, a neighborhood will have a higher propensity to experience in-migration if the black

households from 1930 were from states closer to New York. This could be due to lower transportation and

moving costs. I operationalize this idea by constructing the instrument below:

Ii =

48
∑

j=1

ShareBlackij ·OutMigrationj

48
∑

j=1

ShareBlackij

(8)

where ShareBlackij is the share of blacks born in state j living in neighborhood i in 1930 while OutMigrationj

is the flow of out-migration of blacks in state j between 1935 and 1940. While Washington, DC is included,

the state of New York is omitted since unobserved economic conditions within New York could be correlated

with the error term in the final stage for individual neighborhoods. Estimates of the neighborhood share

of blacks born outside of New York in 1930 were constructed from the 5% sample of the 1930 U.S. Census

provided by the Minnesota Population Center.28 The flow of out-migration was constructed from the 1940

U.S Census volume, Internal Migration, 1935-1940.

I anticipate the instrument should strongly correlate with in-migration of African Americans within a

neighborhood. The presence of a preexisting communities of African Americans should influence households

with similar ties to locate near that community. Further, state level migration patterns should not impact

neighborhood-level outcomes outside of its influence on in-migration, thus it is reasonable to assume that

E[Ii, εi|Xi] = 0. The first stage regression can then be represented as:

Z = Iδ1 +Xδ2 + ζ (9)

where δ1is a scalar coefficient, δ2 is a k × 1 vector of coefficients and ζ is a n × 1 vector of i.i.d. error terms.

4.3 Spatial Dependence and Estimation Strategy

The dataset exhibits spatial dependence. Any model that fails to incorporate a spatial component will be

misspecified. Therefore it is imperative to incorporate criteria to test to measure and correct for the spatial

dependence in order to select the correct model specification. The spatial hedonic literature focuses on two

forms of spatial dependence: dependence through a spatially lagged dependent variable or spatial dependence

through the error term. The first form, the spatial lag model (SLM), is expressed as:

28Please see Section A for details.
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y = ρWy + Zβ1 + Xβ2 + ε (10)

while the spatial error model (SEM) is expressed as:

y = Zβ1 +Xβ2 + ε

ε = λWε+ u
(11)

where ρ and λ are scalar spatial autoregressive coefficients, W is an n × n spatial weights matrix, and u is

an n × 1 vector of i.i.d. error terms.29

In both models the spatial matrix W proxies the relationship across neighboring observations. If ob-

servations i and j are neighbors, the element wij in the matrix W will equal some nonzero value while

non-neighbors as well as the elements along the main diagonal are set to zero. To aid in the interpretation

of the results, W is typically row-normalized or
∑

j wij = 1. Unfortunately, little formalized theory exists as

a guide to the correct weight matrix, however, several diagnostic tests exist to help select the correct weight

matrix and subsequently the correct model specification.

I use a series of spatial diagnostic tests to select between the spatial lag and spatial error models.30 First,

I ran Moran’s I test statistics on the OLS residuals which are shown in Table 6. This test indicates the

presence of spatial dependence, but does not provide guidance on the form of dependence. Next, I ran a

series of Lagrange Multiplier tests discussed in Bera and Yoon (1993) and their robust version in Anselin,

Bera, Florax, and Yoon (1996). These LM tests are simple to implement as they require only a weight

matrix combined with residuals from OLS regressions to test for spatial dependence. The tests fall into

two categories: testing the null hypothesis whether ρ = 0 (LMLag) or whether λ = 0 (LMError). Neither

the LMLag or the LMError tests provide clear evidence of which model is appropriate, although the robust

versions suggest the spatial dependence occurs through a spatial lag, therefore I use the spatial lag model.

The results of the tests utilizing several weight matrices indicated a three nearest neighbor weight matrix is

the appropriate weight matrix.31

The spatial lag model is estimated using a spatial two-stage least squares estimator (STSLS). The esti-

mator is similar to the standard TSLS estimator with the exception that the lagged dependent variable is

an endogenous regressor. Consistent estimates are obtained for the spatial lag by including a subset of the

spatial lag of the exogenous variables as instruments.32

29The weight matrix W is not necessarily the same in both models.
30It is also plausible that the spatial dependence can exist in both a spatially lagged dependent variable and a spatial error

term.
31The results are not very sensitive to the specification of the weight matrix. Utilizing other nearest neighbor or distance-based

cutoff weight matrices yielded very similar coefficient estimates.
32A full set of exogenous variables is often used, however, the inclusion of the full set produced near perfect multicollinearity.

Included in the instrument are the spatial lags of percent black, percent foreign born, the increasing and decreasing population
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It is possible that spatial correlation remains in the STSLS residuals. Anselin and Kelejian (1997)

suggested a test to detect the presence of this spatial autocorrelation in the presence of endogenous regressors.

The results (shown in Tables 10 and 11) indicate that spatial autocorrelation remains in the data. Anselin

and Lozano-Gracia (2008) suggests utilizing a spatial heteroskedastic and autocorrelation consistent (SHAC)

estimator of the variance-covariance matrix developed in Kelejian and Prucha (2007).

If the hedonic model is rewritten as:

y = Hγ + ε (12)

where H = [Wy Z X ] and γ = [ρ β1 β
′

2]′, the STSLS estimator can be written as33:

γ̂ST SLS = (H ′PQH)−1H ′PQy (13)

with PQ = Q(Q′Q)−1Q′, Q is the set of instruments such that Q = [X WẊ I] where Ẋ is a subset of

the variables included in X . If the assumption of homoskedasticity is relaxed, thus allowing for spatial

autocorrelation, the consistent asymptotic variance-covariance matrix is:

V ar(γ̂ST SLS) = (H ′PQH)−1H ′Q(Q′Q)−1ψ̂(Q′Q)−1Q′H(H ′PQH)−1 (14)

Kelejian and Prucha (2007) find the consistent estimate for the (r,s)th element of the variance-covariance

matrix to be ψ̂r,s =
∑

i

∑

j qirqjsêiêjK(dij/d
max
i ) where ê are the residuals obtained from the STSLS

estimates and K is a kernel density function which acts as a weighting mechanism for the spatial correlation

between observations i and j. To determine the weights, dij is the distance between observations i and j,

and dmax
i is the distance cutoff for neighborhood i such that if dij > dmax

i , then K(
dij

dmax
i

) = 0.

Assumption 7 from Kelejian and Prucha (2007) requires that the kernel function to map the set of real

numbers to a bounded set between -1 and 1. In addition, the kernel K(0) = 1, K(x) = K(−x) and must

integrate to one. In practice, several kernels fit this definition such as the Bartlett, Epanechnikov, and Parzen

kernels.34 Following Kelejian and Prucha (2007) and Lambert et al. (2008), we use the Parzen kernel defined

in Brockwell and Davis (2006, p. 361):

in a neighborhood, one-family dwelling units, two-four dwelling units, and the average age of housing in the neighborhood.
33These results are structurally identical to the TSLS estimator under the assumption of no spatial dependence.
34Kelejian and Prucha suggest several other kernel functions including the triangular, Tukey-Hanning, Blackman-Tukey,

quadratic spectral, and exponential density kernels..
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where z = dij/dmax.

In a non-parametric estimation, the choice of bandwidth, is often more important than the choice of the

kernel. Too few neighborhors will not eliminate the spatial autocorrelation in the residuals, but too many

neighborhors will provide overly smooth estimates of the variance-covariance matrix (Cameron and Trivedi,

2005). Two approaches are usually employed to select the bandwidth, plug-in estimators and cross-validation

(CV) functions. Lambert, Florax, and Cho (2008) examines both techniques while also exploring whether

semivariograms are a viable option when determining the choice of bandwidth for SHAC estimators. They

find that the two data driven procedures perform similarly to plug-in values of n0.65 or n0.75. However,

the cross-validation function does not perform well in this model due to collinearity issues when searching

over small bandwidths. Instead, we use the plug-in value suggested by Lambert, Florax, and Cho (2008) to

obtain a suggested bandwidth of 65 neighbors for the SHAC estimator.35

5 Estimation Results

5.1 Main Results

As discussed above, I ran separate results for both the low and high range of property value estimates by the

HOLC appraisers. Table 7 provides coefficient estimates for OLS, a spatial lag model in which in-migration

is treated as exogenous, and TSLS estimates which does not control for spatial correlation. The coefficients

for the spatial lag model were estimated using a Spatial Autoregressive maximum-likelihood estimator.

The baseline OLS estimates suggest, when excluding neighborhood income levels from the model, black

composition in a neighborhood will have a statistically significant impact on neighborhood-level housing

values. As the composition of black households increases by one percentage point, housing values will

decline 0.3 to 0.6 percent. However, the inclusion of neighborhood income in the model eliminates the

statistical significance in the OLS specifications with the exception of the estimates from the low range of

housing values. In addition, black in-migration did not have a statistically significant impact on housing

values in any of the specifications.

The tests for spatial dependence on the OLS residuals discussed above indicate the necessity to control for

35The suggested CV function is often employed to select the bandwidth in Geographically Weighted Regressions.
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spatial dependence through a spatial lag of the dependent variable. The coefficient on the spatial lag of the

dependent variable suggests that an increase of 1% in the three surrounding neighborhoods should increase

the housing values between 0.258 and 0.358 percent. Similar to the OLS coefficient estimates, neither the

ethnic composition of a neighborhood nor the presence of black in-migration had a statistically significant

impact on housing values when controlling for neighborhood income within the spatial lag model.

In addition, I ran a series of two-stage least squares estimates without controlling for spatial dependence.

The coefficient estimates are largely invariant to the OLS estimates with the exception of black in-migration.

The presence of in-migration increases the low range of neighborhood housing values by 15.3%, although

the estimate is not statistically significant. The coefficient estimate on the upper range of housing values

was statistically significant and suggested that in-migration increased the most valuable housing in a neigh-

borhood by 112.5%. These results are unexpected considering the prognosis of Homer Hoyt. Further, the

absolute value of the magnitude on the upper range is substantially larger than those estimated using OLS.

With the coefficient estimates in the second stage of the TSLS estimates, it is prudent to examine the

coefficient estimates from the first stage. The first stage coefficients estimates suggest the coefficient of

the instrument, a proxy for the propensity to in-migrate, is positive and statistically significant at the one

percent level of significance. This implies that social networks played a role in influencing migration patterns

in New York City during this period. Further, the F-test of the excluded instruments indicate it is a relevant

instrument.36

The TSLS estimates are biased and inconsistent as they do not control for the spatial dependence in the

model. Therefore I ran spatial two-stage least squares models to control for both the spatial dependence

and the endogeneity of in-migration; the results are presented in Table 8. The standard errors have been

corrected for heteroskedasticity and autocorrelation using the SHAC estimator described in Section 4.3. The

first stage estimates indicate that the coefficient on the instrument is still positive and statistically significant

at the one percent level of significance. However, the F-tests on the first stage are smaller when the spatial lag

of the exogenous variables are included. This is likely due to multicollinearity present between the exogenous

variables and their spatial lag.

When both the endogeneity of in-migration combined with controlling for the spatial dependence with a

spatial lag of the dependent variable are accounted for in the model, the coefficient estimates for both in-

migration of African Americans and the composition of blacks in a neighborhood are again not statistically

significant. While the point estimates are sensitive to the specification across the several models examined,

these results put into question the historical accounts which suggest that the racial composition of a neigh-

36The Cragg-Donald statistic is increasingly used to test for the relevancy of an instrument. In the case when the model is
exactly identified, the F-test of the excluded instruments is equivalent to the Cragg-Donald statistic.
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borhood had a negative impact on housing values. Further, the positive coefficients on in-migration, though

not statistically significant, reflect similar findings to those of Luigi Laurenti, black in-migration may have

had a positive impact on housing values.

The results also suggest the importance of neighborhood income on housing values. The coefficient

estimates are relatively sensitive to the inclusion or exclusion of neighborhood income into the model. The

positive and statistically significant coefficient estimates suggest that neighborhood income may be a proxy

for either neighborhood prestige or perhaps may be capturing omitted variables such as lot size that is not

available from this dataset. While the coefficient estimates of in-migration and the composition of blacks

in a neighborhood did not gain or lose statistical significance, the change in the magnitudes (as well as

the controls not listed within the main tables) indicate the presence of omitted variables when excluding

neighborhood income from the specification.37

5.2 Inclusion of Weighted Exogenous Variables

While the results in Table 8 suggest that in-migration of black households in a neighborhood did not have a

statistically significant impact on housing values, the possibility may exist that in-migration and the percent

black within a neighborhood may impact housing values in the surrounding neighborhoods. For example,

it is plausible that white households will begin to react to the sight of black in-migration in surrounding

neighborhoods. Further, in-migration of African Americans may negate the effect of out-migration of white

households. If this is was to occur, the specification defined in Equation 10 is altered to:

y = ρWy + Z̃β1 + Xβ2 + ε (15)

where Z̃ is an n× 2 matrix containing in-migration and the spatial lag of in-migration in a neighborhood and

β1 is now a 2 × 1 vector of coefficients. Similar to the STSLS estimator, I utilize the instrument I developed

in Section 4.2 as well as the spatial lag of I, or WI, to identify the impact of in-migration. Further, to

identify the coefficient on the spatial dependent variable, I again include WẊ, or the the spatial lag of the

subset exogenous variables. The results are provided in Table 9.

The results largely reflect earlier results, neither the coefficient on in-migration or the spatial lag are

statistically significant. The first stage results of the spatial lag of in-migration are similar to the estimates

above, although the statistical evidence on the excluded instruments are weaker. For the regression of

in-migration on the instrument and the spatial lag of the instrument, the coefficients on the instrument

are positive and statistically significant for both the low and high range of housing values. However, the

37The coefficient estimates are provided in the Appendix.
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association is weaker than earlier when both were statistically significant at the 1% level of significance.

However it is interesting to examine the coefficients on the first stage results for the spatial lag of in-

migration. The results suggest that the instrument also positively predicts in-migration in the surrounding

neighborhoods. This appears to indicate that African Americans were clustering in certain neighborhoods

during this period. Similar to Figure 10, this suggests that African Americans settled in particular neigh-

borhoods such as Harlem and Bedford-Stuyvesant and spilled over to surrounding neighborhoods over time

as opposed to randomly scattering across the city.

6 Discussion

As African Americans migrated to cities in the first half of the 20th century, concerns arose on their impact

on the surrounding area. While poverty among African American families in urban areas was and is still a

real and significant problem, my findings indicate that African American in-migration did not initially lead to

declines in neighborhood housing values during the late 1930s. This appears to contradict the conjectures of

real estate appraisers and economists whom suggested that neighborhoods with mixed ethnic groups would

have lower property values than those that were predominately white.

The results begin to close the gap in our knowledge of African American migration in the last century.

Collins (1997) was one of the first researchers to empirically investigate the link the decline in European

immigration and the subsequent rise of African American migration to metropoliatan areas. My paper

finds evidence migrants selected into neighborhoods due to pre-existing social ties. In addition, while black

migrants resided in poorer neighborhoods, they themselves had little to no impact on local housing values

in this period.

While black migration may not have caused a decline in housing values, central cities nonetheless were

in decline through the mid-20th century. What is difficult to ascertain from a cross-sectional model are

time-varying effects such as capital reinvestment in cities. However, these results suggest that it is plausible

that it was not until after a certain threshold of African Americans migrated in discrimination began to

affect housing outcomes of African Americans in metropolitan areas.

References

Ananat, Elizabeth O. (2007). The Wrong Side (s) of the Tracks Estimating the Causal Effects of Racial

Segregation on City Outcomes. NBER Working Paper .

Anselin, Luc (1988). Spatial Econometrics: Methods and Models. Norwell, MA: Kluwer Academic Publishers.



27

Anselin, Luc, Bera, Anil K., Florax, Raymond, and Yoon, Mann J. (1996). Simple Diagnostic Tests for

Spatial Dependence. Regional Science and Urban Economics, 26 (1), 77–104.

Anselin, Luc, and Kelejian, Harry H. (1997). Testing for Spatial Error Autocorrelation in the Presence of

Endogenous Regressors. International Regional Science Review, 20 (1 & 2), 153–182.

Anselin, Luc, and Lozano-Gracia, Nancy (2008). Errors in variables and spatial effects in hedonic house

price models of ambient air quality. Empirical Economics, 34 (1), 5–34.

Bauer, Thomas, Epstein, Gil S., and Gang, Ira N. (2005). Enclaves, language, and the location choice of

migrants. Journal of Population Economics, 18 (4), 649–662.

Beehler, George W. (1945). Colored Occupancy Raises Values. Review of the Society of Residential Apprais-

ers, 11 (9), 3–4.

Bera, Anil K., and Yoon, Mann J. (1993). Specification Testing with Locally Misspecified Alternatives.

Econometric Theory, 9 (4), 649–658.

Black, Sandra E. (1999). Do Better Schools Matter? Parental Valuation of Elementary Education. Quarterly

Journal of Economics, 114 (2), 577–599.

Borjas, George J. (1995). Ethnicity, Neighborhoods, and Human-Capital Externalities. The American

Economic Review, 85 (3), 365–390.

Brockwell, Peter J., and Davis, Richard A. (2006). Time Series: Theory and Methods, 2nd Edition. New

York, NY: Springer Science & Business Media.

Brooks, Richard R.W. (2002). Covenants & Conventions. Working Paper .

Burrows, Edwin G., and Wallace, Mike (1999). Gotham: A History of New York City to 1898 . New York,

NY: Oxford University Press.

Cameron, A. Colin, and Trivedi, Pravin K. (2005). Microeconomics: Methods and Applications. New York,

NY: Cambridge University Press.

Card, David, Mas, Alexandre, and Rothstein, Jesse (2008). Tipping and the Dynamics of Segregation.

Quarterly Journal of Economics, 123 (1), 177–218.

Chay, Kenneth Y., and Greenstone, Michael (2005). Does Air Quality Matter? Evidence from the Housing

Market. Journal of Political Economy, 113 (2), 376–424.



28

Collins, William J. (1997). When the tide turned: immigration and the delay of the Great Black migration.

The Journal of Economic History, 57 (3), 607–632.

Collins, William J., and Margo, Robert A. (2003). Race and the Value of Owner-Occupied Housing, 1940-

1990. Regional Science and Urban Economics, 33 (3), 255–286.

Cropper, Maureen L., Deck, Leland B., and McConnell, Kenneth E. (1988). On the Choice of Functional

Form for Hedonic Price Functions. Review of Economics and Statistics, 70 (4), 668–675.

Cutler, David M., and Glaeser, Edward L. (1997). Are Ghettos Good Or Bad? Quarterly Journal of

Economics, 112 (3), 827–872.

Cutler, David M., Glaeser, Edward L., and Vigdor, Jacob L. (1999). The Rise and Decline of the American

Ghetto. Journal of Political Economy, 107 (3), 455–506.

Cutler, David M., Glaeser, Edward L., and Vigdor, Jacob L. (2008). Is the Melting Pot Still Hot? Explaining

the Resurgence of Immigrant Segregation. Review of Economics and Statistics, 90 (3), 478–497.

Dean, John P. (1947). Only Caucasian: A Study of Race Covenants. Journal of Land & Public Utility

Economics, 23 (4), 428–432.

Duncan, Otis D., and Duncan, Beverly. (1955). A methodological analysis of segregation indexes. American

Sociological Review, 20 (2), 210–217.

Federal Home Loan Bank Board (1940). New York, NY – Neighborhood Surveys. Record Group 195, records

of the FHLBB, Home Owners’ Loan Corporation, records relating to the City Survey File, 1935-1940 .

National Archives at College Park, MD.

Gordon, Colin (2008). Mapping Decline: St. Louis and the Fate of the American City. Philadelphia, PA:

University of Pennsylvania Press.

Harriss, C. Lowell (1951). History and Policies of the Home Owners’ Loan Corporation. New York, NY:

National Bureau of Economic Research.

Haynes, George E. (1968). The Negro at Work in New York City. New York, NY: Arno Press and the New

York Times.

Henri, Florette (1975). Black Migration: Movement North 1900–1920 . Garden City, NY: Anchor

Press/Doubleday.



29

Hillier, Amy E. (2003). Redlining and the Home Owners’ Loan Corporation. Journal Of Urban History,

29 (4), 394–420.

Hillier, Amy E. (2005). Residential Security Maps and Neighborhood Appraisals. Social Science History,

29 (2), 207–233.

Hoyt, Homer (1939). The Structure and Growth of Residential Neighborhoods in American Cities. Washing-

ton, DC: Federal Housing Administration.

Jackson, Kenneth T. (1985). Crabgrass Frontier - The Suburbanization of the United States. New York, NY:

Oxford University Press.

Kain, John F. (1992). The Spatial Mismatch Hypothesis: Three Decades Later. Housing Policy Debate,

3 (2), 371–392.

Kelejian, Harry H., and Prucha, Ingmar R. (2007). HAC Estimation in a Spatial Framework. Journal of

Econometrics, 140 (1), 131–154.

Lambert, Dayton M., Florax, Raymond, and Cho, Seong-Hoon (2008). Bandwidth Selection for Spatial HAC

and Other Robust Covariance Estimators. Working Paper .

Laurenti, Luigi (1960). Property Values and Race: Studies in Seven Cities. Berkeley & Los Angeles, CA:

University of California Press.

Massey, Douglas S., and Denton, Nancy A. (1988). The dimensions of residential segregation. Social forces,

67 (2), 281–315.

Minnesota Population Center (2007). National Historical Geographic Information System: Beta Version.

URL http://www.nhgis.org

Mononi, Mary H. (1973). Beford-Stuyvesant: The Anatomy of A Central City. New York, NY: Quadrangle/

The New York Times Book Company.

Myrdal, Gunnar (1944). An American Dilemma; The Negro Problem and Modern Democracy. New York,

NY: Harper.

New York City Housing Authority (1934). Real Property Inventory - City of New York. United States:

Polygraphic Company of America.

Osofsky, Gilbert (1996). Harlem: The Making of a Ghetto. Chicago, IL: Elephant Paperbacks.



30

Rosen, Sherwin (1974). Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition.

Journal of Political Economy, 82 (1), 34–55.

Sacks, Marcy S. (2006). Before Harlem: The Black Experience in New York City Before World War I .

Philadelphia, PA: University of Pennsylvania Press.

U.S. Bureau of the Census (1933). Fifteenth Census, 1930: Population, vol. II. Washington, DC: Government

Printing Office.

U.S. Bureau of the Census (1944). Sixteetch Census, 1940: Population, vol. State of Birth of the Native

Population. Washington, DC: Government Printing Office.

White, Michael J. (1983). The measurement of spatial segregation. The American Journal of Sociology,

88 (5), 1008–1018.

Wilson, Sherrill D. (1994). New York City’s African Slaveowners. New York, NY: Garland Publishing.



3
1

� �� � �� � �� � �� � ��� � �� � � �� � � �� � � � �� �� � �� � � � �� � � � � �� � � � � �� �� � � �
� 	� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � � �


 � �� ��� �� �� �
����� � �

�� � ���  ! "#$

%&' (& # # &'
)� � �  *$ ' )� � ' +,- � �' . / # & # �' 0 . * &' 1

Figure 1: Black Population - New York City (1790 - 1940)

Source. Various U.S. Census of Population 1820-1940. State census figures for Manhattan between 1825-1865 from Statistics of Population of the

City and County of New York by Franklin B. Hough, 1866.
Note. The 1890 population figures include Chinese, Japanese, and Native Americans.
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Figure 2: Map of New York City

Source. Neighborhood locations obtained from Burrows and Wallace (1999); Osofsky (1996). County outlines obtained from Minnesota Population
Center (2007).
Note. Neighborhood locations are approximate.
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Figure 3: New York Population in 1934

Source. New York City Housing Authority (1934).
Note. Neighborhood locations are approximate.
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Figure 4: HOLC City Survey - Area Description Example
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Figure 5: HOLC City Survey - Basic Instructions
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Figure 6: HOLC City Survey - Security Grade

Source. Federal Home Loan Bank Board (1940).
Note. White space indicates areas not included in the City Survey. It may represent industrial, commercial, parks, or undeveloped land..
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Figure 7: HOLC City Survey - Percent Black

Source. Federal Home Loan Bank Board (1940).
Note. White space indicates areas not included in the City Survey. It may represent industrial, commercial, parks, or undeveloped land..
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Figure 8: HOLC City Survey - In-Migration of African Americans

Source. Federal Home Loan Bank Board (1940).
Note. White space indicates areas not included in the City Survey. It may represent industrial, commercial, parks, or undeveloped land..
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Figure 9: HOLC City Survey - Midpoint of Housing Values (1938 $)

Source. Federal Home Loan Bank Board (1940).
Note. White space indicates areas not included in the City Survey. It may represent industrial, commercial, parks, or undeveloped land..
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Figure 10: Composition of Census Tracts - Percent Black 1910–1940
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Manhattan Bronx Brooklyn Queens Richmond New York

1910
Dissimilarity 0.6603 — 0.6228 0.5530 0.3229 0.6436
Areal Units 271 324 76 32 703

1920
Dissimilarity 0.7675 0.5715 0.6798 0.6743 0.4584 0.7343
Areal Units 254 208 585 244 70 1361

1930
Dissimilarity 0.8138 0.5111 0.7171 0.8147 0.5936 0.7878
Areal Units 275 506 929 377 330 3417

1940
Dissimilarity 0.8726 0.6805 0.7669 0.8345 0.6561 0.8326
Areal Units 274 440 863 1199 304 3080

Table 1: Dissimilarity Index

Source. Census tract data from the National Historical Geographic Information System.
Note. Values below 0.3 indicate low levels of segregation, between 0.3 and 0.6 is moderate, and greater than
0.6 is considered high. The Bronx was included in the borough of Manhattan in 1910.

Manhattan Bronx Brooklyn Queens Richmond New York

1910
Isolation 0.1926 — 0.0885 0.0325 0.0194 0.1599

Areal Units 270 323 76 32 701

1920
Isolation 0.5220 0.0721 0.1353 0.0505 0.0235 0.4098

Areal Units 254 207 585 244 70 1360

1930
Isolation 0.6466 0.0669 0.1844 0.2825 0.0748 0.5131

Areal Units 270 452 864 1167 303 3056

1940
Isolation 0.7657 0.1142 0.3488 0.3750 0.1057 0.6159

Areal Units 273 437 863 1197 304 3074

Table 2: Isolation Index

Source. See Table 1.
Note. Values exceeding 0.3 indicate black population is sufficiently isolated from the main population. Tracts
with zero population were dropped.
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Manhattan Bronx Brooklyn Queens Richmond New York
1910 0.3313 — -0.2618 -0.6614 0.0728 0.1347
1920 0.1068 -0.0370 0.0127 0.0343 -0.2597 0.0559
1930 0.1168 -0.2297 0.0527 0.0438 -0.0158 0.0551
1940 0.1193 -0.3878 0.0854 0.1546 -0.0894 0.0764

(a) Relative Concentration Index

Manhattan Bronx Brooklyn Queens Richmond New York
1910 1.0451 — 0.9775 1.2473 1.1240 1.1326
1920 1.1164 1.7647 1.2889 1.0965 0.9598 1.7747
1930 1.2151 1.7073 1.2035 1.4962 1.2370 2.0713
1940 1.3121 1.7269 1.1970 1.4470 1.2722 2.0749

(b) Spatial Proximity Index

Manhattan Bronx Brooklyn Queens Richmond New York
1910 -0.5964 — — — — -0.1488
1920 -0.4427 — — — — 0.0430
1930 -0.4921 — — — — 0.3998
1940 -0.4841 — — — — 0.3825

(c) Absolute Centralization Index

Table 3: Segregation Indices

Source. See Table 1.
Note. All indices are at the census tract level. Census tracts in the Bronx are combined with the tracts
in Manhattan for 1910. The ACE index is determined by examining distances between the centroid of the
census tract and a location in lower Manhattan at 40°42’26" 74°00’39". Distances measured in miles.
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Table 4: Descriptive Statistics

Source. See Section 3.
Note. Neighborhoods having several types of structures such as brick and frame were counted as having both
types, thus the sum exceeds 100 percent. Moran’s I: Distance uses a distance cutoff based weighting matrix
less than 1.38 miles with while Moran’s I: NN is a weighting matrix with 3 neighbors. Complete details on
the creation of the weighting matrix are given in Section 4.3.
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State 1930 1940 1940 - 1930 1933 Inc, per capita
# Rank # Rank # Rank # Rank

NY 79,264 1 139,873 1 60,609 1 631.48 2
SC 33,765 3 57,875 2 24,110 2 168.99 44
NC 26,120 4 43,444 4 17,324 3 203.30 42
VA 44,471 2 53,710 3 9,239 4 274.95 30
GA 19,546 5 28,688 5 9,142 5 198.78 43
FL 8,249 6 12,708 6 4,459 6 273.64 31
AL 3,205 11 6,469 10 3,264 7 161.35 45
PA 6,226 8 9,023 7 2,797 8 417.11 12
NJ 5,275 9 7,758 8 2,483 9 519.99 8
CA 229 29 2,334 16 2,105 10 526.11 7
LA 2,182 13 3,308 12 1,126 11 221.99 37
MS 969 20 2,072 18 1,103 12 127.06 49
TN 1,651 15 2,737 14 1,086 13 203.97 40
MD 6,656 7 7,723 9 1,067 14 457.82 10
TX 1,592 16 2,235 17 643 15 250.76 33

Foreign 54,754 — 58,637 — 3,883 — — —

Table 5: Black Population by Birth State in New York City

Source. U.S. Bureau of the Census (1933), pp. 216–218; U.S. Bureau of the Census (1944), pp. 62, 66–72.
Note. 1930 Population figures are the total black population born in that state which are currently residing
in New York City. 1940 Population figures are nonwhite population.
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Table 6: Diagnostic Tests for Spatial Dependence

Note. Test statistics are obtained from OLS residuals using a row-normalized weight matrix where the
neighbors are defined as the three nearest neighbors. Coefficient results from the OLS regressions are shown
in Column (2) of Table 10 and Column (9) in Table 11 in Appendix C.
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Table 7: Regression Results - OLS, SAR, and TSLS Coefficient Estimates

Note. * - Significant at the 10% level, ** - Significant at the 5% level, *** - Significant at the 1% level. Weight matrix is a row-normalized nearest
neighbor matrix where the neighbors are defined as the three nearest neighbors. Anselin-Kelejian Test examines spatial correlation in the residuals
prior to the implementation of SHAC variance-covariance estimates. Full results presented in Tables 10 and 11 in Appendix C.
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Table 8: Regression Results - STSLS Coefficient Estimates

Note. * - Significant at the 10% level, ** - Significant at the 5% level, *** - Significant at the 1% level. Weight matrix is a row-normalized nearest
neighbor matrix where the neighbors are defined as the three nearest neighbors. Anselin-Kelejian Test examines spatial correlation in the residuals
prior to the implementation of HAC variance-covariance estimates. Full results presented in Tables 10 and 11 in Appendix C.
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Table 9: Regression Results - STSLS Coefficient Estimates

Note. * - Significant at the 10% level, ** - Significant at the 5% level, *** - Significant at the 1% level. Weight
matrix is a row-normalized nearest neighbor matrix where the neighbors are defined as the three nearest
neighbors. Anselin-Kelejian Test examines spatial correlation in the residuals prior to the implementation
of HAC variance-covariance estimates. Full results available on request.

Appendix

A 1930 U.S. Census Data (IPUMS)

The 5% population sample of New York City from the 1930 U.S. Census was provided by the Minnesota

Population Center. Similar to the 1% sample available, the data contains an individual’s race, occupa-

tion, housing value or contract rent, birth state, as well as street address among others. In order to

geocode the street addresses from the census, I employed several tools and additional data. I used an

address locator, LION, developed by the New York City Department of City Planning and is available



48

at http://www.nyc.gov/html/dcp/html/bytes/dwnlion.shtml. The address locator provides a list of streets

current through June 2009 as well as providing alternate spelling of certain streets.

For the first pass, I matched approximately 63 percent of the nearly 90,000 households from the 1930

Census. To improve the match rate, I incorporated several additional steps. For example, the street numbers

within the borough of Queens have a unique numbering system and the method inputted in the 1930 census

was incompatible with the geolocator. Specifically, some forms of addresses in Queens hyphenate cross streets

such as 50-01 61st St, Queens, NY (the cross street in this case being 50th Ave). In some cases within the

1930 U.S. Census, this was recorded by census enumerators as 5001 61st St, Queens, NY. I developed an

algorithm to reformat these addresses in a way to be recognized by the geolocator. In addition, the street

addresses in the census sometimes omitted the type of street and thus I needed to append street types for

the addresses. A third issue involved demolished roads which occurred on occasion from the construction

of various public housing or other residential and commercial structures within the city. Public Housing

projects on aerial maps uniquely contrast with the layout of much of New York, so I was able to manually

scan the city for the various projects. Based off the HOLC city survey maps, I was then able to calculate

the approximate street addresses that the structures destroyed and which were no longer in LION. It was

then a trivial, albeit time consuming process to search the unmatched households for street addresses that

matched the criteria and hand check the addresses to see if a suitable alternative address (or coordinates)

could be determined.

The last step was to update historical street names. I obtained a list of historical street names linked to the

new name from Steve Morse, Joel Weintraub and David Kehs at http://www.stevemorse.org/census/changes.html.

Implementing these corrections through several passes led to a final pass rate of 82% of households from the

census.

B Public Transportation Data

I also collected data on rail transportation for six public transportation systems in the New York area that

were open between 1930 and 1940: the Interborough Rapid Transit Company (IRT), the Brooklyn-Manhattan

Transit Corporation (BMT), the Independent Subway System (IND), the Long Island Railroad, the currently

named Metro-north Railroad, and Staten Island Railway. I began by creating a list of active stations and

lines found in The Underground Guide to New York City by Dave Frattini and cross referenced this list with

a list of open and closed subway stations provided at http://www.nycsubway.org as well as several historical

subway maps obtained from http://www.nycsubway.org/maps/historical.html. I then digitized the list of

stations in order to map the stations to each city survey neighborhood.
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It is important to note that these public transportation systems were not the only public transportation

during this period. Certain sections of Brooklyn appear to have had an active street car service and other

boroughs also had fledgling bus services. Unfortunately consistent information regarding the location of

service could not be located for this period. Without more information, I assume that bus access was

relatively uniform across the five boroughs and thus should not have a differential influence on housing

values. If bus service was relatively uniform, then distance to the nearest employment center would likely be

more relevant, thus the distance to Manhattan was included to help proxy for the accessibility to employment.

However, subway service was likely viewed differently in New York than other methods of transportation

and it would capture an otherwise unobserved amenity. I examined several ways to measure access to the

subway. I determined the percent of subway access within a neighborhood by creating a buffer of 1/3 mile

from each station and calculating the area of the buffer that intersects each neighborhood would best reflect

the ease of access to a subway.



5
0

C
F

u
ll

R
e
g

re
ssio

n
R

e
su

lts
�����������	
�	����������������	����

��� ��� ��� ���
�������	��� �������	��� �������	��� �������	��� �������	��� �������	���
����������� ����������� �����������
���������� ���������� ����������

���� ��� �������� ����� ��������
������� ������� ����!�� �����!�

������ ����! ������ ������ ����� ����� �����
������� ������� ������� ������� ������� ������� ������
��������� �������� ������ ������ �������� ������ �������� ������ �������� ������
������� ������� ������� ������� ������� �����"� ������� ������� ������� �������

�������� ����"��� ��������� �������� �������� ��������
�����"� ������� �����"� �����!� ������� �����"�

��������� �������� ��������� ������ ������� ������� ����� ��������� ����� ��������
������� ������� ������� ������� ������� ������� ������� ������� ������� �������
����� ���� ����� ����� ����� ����� �����! ����� ������ ���� 
������� ������� ����� � ������� �����!� ������� ������� ������� ������� �������
��� � ���"� ����" ����! ���� ���"� ���� ����� ����� �����
���� �� ����"!� ����"�� ������� ����"�� ����" � ����!�� ���� �� ���� !� ����" �
��������� ���"�"��� ��������� ������� �������� ���"!���� ����� ��������� ������ ���������
������� �����"� ���� �� ����!�� ���� �� �����"� ����"�� ������� ����""� �������
�������� ��������� ������ ���� � �������� ����� ��� ������ ����  ������ �����!��
������� ������� ����""� �����"� ���� �� �����!� ����"�� ����� � ����""� �������
�����"��� �����!��� ��������� ������ ����� �����!��� ����� ��������� ����� �����"���
������� ������� ������� ������� ������� ������� ������� ������� ������� �������
�������� ����"��� ���""��� ���� ������ �������� �����" �������� ������ ���� ���
������� ������� �����"� �����"� ������� ������� �����!� ������� ����� � ����� �
�������� ���""��� ���  ��� ����" ����� ��� ���� ������� ����"��� ������ ��������
������� ������� ������� ������� �����!� ������� ����� � ������� �����"� �����!�
�������� ����!��� �������� ��� ! ������ ����!��� ������ ���� ��� ����� ��������
������� ������� ������� ����"�� ������� ������� ������� ������� ������� �����!�

�#��������$	�
�%��	�


�#��������&
�'(

����$	)�*�+�
�'��
��

,���,����-�+�
�'��
��

�#��������.����%��	�


/���	�����0�'
�	����

/���	�������'
�	����

+�����$	)�*�+�
�'��
��

/�
'����$�
�����&�
�

��� ��� ��� ��� ���0�'�)����1�����2����� ��� ��� ��� ��� ���

/�
'����&	'(

0�'�)����3�#��2����� ��� ��� ��� ���

&	'(�0��4��
	���� ��� ��� ���

���%�� ��� ��� ��� ��� ���

��� 0�'���� ��� 0�'���� ���$�
���+�	�����5��������6� ��� ��� ��� ��� 7���
0�'����

��� ���$�
���+�	�����0���
�)����0 ��� ��� ��� ��� ���

��� ��� �"�

1��������	������3�#�%	���
83+ +,% �+3+ +�+3+



5
1

�������� ������ �������� ����	 
����� ������ 
����� �������� 
����� ����	�
������ ����	� ������ ����	� ���	�� ������ ���	�� ����	� ���	�� ������
������� 
����	 ������ 
����� 
����� 
����� 
����� ������� 
����	 
�����
���	�� ������ ������ ������ ������ ������ ������ ������ ������ ������

�������� 
�������� 
�������� 
�������� 
����� 
�������� 
����� 
�������� 
����� 
��������
���	�� ������ ������ ������ ������ ������ ������ ������ ������ ������
����	��� ����	��� �������� ����� 
����� ����	��� ����� ����	��� 
����� ��������
������ ������ ������ ������ ������ ������ ������ ������ ������ ������
�������� �������� �������� ����� ����� �������� ����� �������� ����� ��������
������ ������ ������ ������ ������ ������ ������ ������ ������ ������
������ ����� ����� 
����� 
����� ����� 
������ ����	� 
����� �����
����	� ������ ������ ����	� ������ ������ ������ ����	� ������ ������
���	���� ����� ����� 
����� 
����� ����� 
����	 ������� ����� �����
������ ������ ������ ������ ������ ������ ������ ������ ������ ������

�������� 
������� 
�������� 
����� 
�������� 
������� 
������� 
�������� 
�������� 
������
����	� ������ ������ ����	� ������ ����	� ������ ����	� ������ ������

�������� 
����� 
����� ����� 
����	 
����� 
����� 
������ 
����� 
�����
������ ������ ����	� ������ ������ ������ ����	� ������ ����	� ������
�������� ����	��� ��	����� ��	����� 
����� ����	��� 
������� �������� 
����	�� ��	�����
������ ������ ������ ��	��� ������ ������ ������ ���	�� ������ ������

���������������������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
 v ����� ����� ����� ����� ��	�� ��		� ��	�	
!
"����#$%&�'�'�(������� ������ ������ ����� �����

����� ����� ����� ����� �����
����� ����� ����� ����� �����
��	��	� �������
����� �����
������ ������
����� �����
������� �������
����� �����
����� �����
����� ����	

)*�#����

 ������)*�#����

*�����(

)*�)�+

 ������)*�)�+

,������-�����.%����

/�������*��0����������

,�������

1��2�-�.%%����3��%����

�����-�3��4�����.%����

*�5���3��4�����.%����

/2�&&��+��
�1��%%�

/2�&&��+��
�!����

6�����2����0�7� ���

/2�&&��+��
�*�����-

Table 10: Regression Results - log(Housing Values)

Note. * - Significant at the 10% level, ** - Significant at the 5% level, *** - Significant at the 1% level. Weight matrix is a row-normalized nearest
neighbor matrix where the neighbors are defined as the three nearest neighbors.
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Table 11: Regression Results - Housing Values

Note. * - Significant at the 10% level, ** - Significant at the 5% level, *** - Significant at the 1% level. Weight matrix is a row-normalized nearest
neighbor matrix where the neighbors are defined as the three nearest neighbors.


