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Abstract
As the earliest form of affordable housing, public housing plays a special historical role in the
United States, dating back to the 1930s. However, the 1970s brought a rapid nationwide decline
in public housing, accompanied by frequent facility breakdown and crime prevalence. The
significance of physical design in causing such decline, as well as other economic and
demographic causes, has attracted substantive reports and analyses, but interpretations remain
widely divided.

This paper examines the safety of New York public housing with crime rates as indicators and
uses multiple statistical methods to the test arguments of existing research and to identify
statistically significant explanatory factors. The results of this study suggest that New York City’s
public housing en bloc has a higher crime rate than the city average even while public housing
remains a safety harbor in some of the worst neighborhoods. Correlation and linear regression
analyses suggest two factors: population density and building coverage ratio with less than weak
effects on raising public housing crime rates. Ordered logistic regression analyses return four
causative factors: population density, average annual household income per person, percentage of
female-headed households with children, and percentage of households without child. Of these
factors, tenant income and demographic features have greater impact than physical design factors
on the security performance of public housing. The author expects the conclusions will clarify
some misunderstandings about public housing and offers select administrative advice to local
housing authorities.

Key words: public housing, crime, correlation analysis, ordinary least squares regression, ordered
logistic regression
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1. Introduction
Dating back to 1937, the public housing program is the first and longest lasting housing assistance
program for low-income households in the United States. The program was established by
Congress during the Great Depression; currently, the program is funded by the U.S. Department
of Housing and Urban Development (HUD) to “provide decent and safe rental housing for eligible
low-income families, the elderly, and persons with disabilities.”1

The form of public housing in the United States is primarily one or more concentrated blocks of
apartment buildings, operated by state and local housing authorities administrated by HUD. Public
housing has been through embryonic, growth, and mature stages. While public housing
development peaked in the 1960s, just ten years later it experienced a sharp decline. In 1973, with
the pass of Nixon moratorium and introduction of numerous housing assistance programs, most
people believe there will be no new public housing projects in the country ever again.

1.1 The evolution of public housing development
1.1.1 The adoption of public housing as a subsidizing project

During the Great Depression in the 1930s, the New Deal introduced federally funded housing as
an important tool for employment recovery. The Public Works Administration (PWA) was first
created in 1933 under the Emergency Relief Reconstruction Act of 1932 to oversee nationwide
infrastructure programs and coordinate private capital (see Figures 1 & 2). However, lack of
private-sector interest and the U.S. District Court decision that declared federal government-built
public housing as unconstitutional (United States v. Certain Lands in City of Louisville) led to new
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legislation on local housing authorities. Accordingly, the responsibility of public housing
development and slum clearance was transferred to state and municipal governments (Reeves,
1973).

Figure 1. Bonneville Power and Navigation Dam,
Oregon, a PWA project
Source: Franklin D. Roosevelt Library

Figure 2. Ida B. Wells Homes in Chicago, Illinois,
a PWA public housing project
Source: Flickr.com

1.1.2 Early trial of public housing under Public Housing Authorities

Early milestones of public housing regulation are the Housing Acts of 1937 and 1949. The Housing
Act of 1937 announced three objectives for public housing: job generation, slum improvement,
and supplying decent housing for the poor (Goldfield, 2007). The act granted local jurisdictions
willing to participate in the program the rights to found local Public Housing Authorities (PHAs)
to handle and allocate appropriations from the U.S. Housing Authority (USHA). PHAs were
entitled to freedom of site selection, building design, tenant selection, and management, but they
were required to pay a fee to local governments in lieu of tax exemption. The rule of equivalent
elimination, meaning one new public housing unit per demolished substandard unit, is enforced
on such programs to reinforce the mission against slum prevalence and to prevent additional units
from competing against the private market (Robinson and Altman, 1942).
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Not long after the 1937 legislation, budget cuts ensued as a result of World War II, and many
public housing units were converted to military functions. Development was suspended until 4
years after the war ended. However, even the new Housing Act of 1949 was short-lived due to the
Korean War.

1.1.3 Urban renewal and acceleration of public housing development
The term “urban renewal” appeared in the Housing Act of 1949. In the era of President Lyndon B.
Johnson, HUD was created for supervising local PHAs. And in the next few years, public housing
grew rapidly across the country, averaging 70,000 new units annually till the end of the 1970s
(Goetz, 2013).

The New York City Housing Authority (NYCHA) was the most aggressive local PHA (see Figure
3). A unique characteristic of NYCHA is its funding source. Unlike its counterparts, besides
federal appropriation, NYCHA also receives heavy investments from state and municipal
governments. New York’s substantial engagement in public housing may also be partly attributed
to Robert Moses, “the Master Builder” (see Figure 4). Moses was once the most powerful political
character in the city, holding twelve titles simultaneously, among which “Park Commissioner”
was the most notable. As an ambitious promoter of urban renewal, he is credited for most of NYC’s
significant public-sector achievements in highways, bridges, parks, tunnels, and of course, public
housing (Christin et al., 2014).
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Figure 3. A view of public housing in Lower East
Side, New York
Source: Shutterstock.com

Figure 4. Robert Moses with a model of his
proposed Battery Bridge
Source: Library of Congress

1.1.4 Decline and termination of public housing development

While public housing development was experiencing a golden era, deterioration was emerging.
Such decline derived from financially troubled local PHAs feeling the pressure of inflation put on
maintenance costs, inadequate federal appropriation, and policy restrictions on tenant rent
increases (Housing and Urban Development Act of 1969). Direction from HUD to cut construction
costs on design and materials also accelerated the depreciation once projects lacked money for
repairs. The situation worsened to the point that the Pruitt-Igoe complex in St. Louis was the first
housing project slated for demolition in 1973, and since then, federal support started to decline,
leaving new construction negligible and increasing the number of public housing units to be
demolished or converted to other assistance programs (Goetz, 2013).

1.2 Disputes on public housing towards social problems and crimes

Since the very beginning, social problems associated with public housing have caught the attention
of many activists and scholars. Though almost 40 years have passed since the termination of public
housing development, people are still trying to uncover the truth behind the precipitous decline of
such a well-intentioned program. Captivated by decade-long critiques and media exposures,
4

society now instinctively correlated public housing projects with chaotic blocks dominated by
crime and violence. Further, almost all early publications tended to blame observed problems on
the physical design, which features superblocks with barely decorated brick facades.

Jane Jacobs and Marshall Berman are two famous opponents who intensively disparaged public
housing and its building form. They consider the design of superblocks sluggish and disordered
(Berman, 1982), and blame the failure to consider the human scale for public housing being a
likely hotbed of crime (Jacobs, 1992). Oscar Newman, who focused on public spaces, in his book
Defensible Space, claimed that disorder and rise of crime are caused by the unideal allocation of
open spaces in public housing (Newman, 1972).

Nevertheless, after decades of overwhelming disapproval of public housing, some researchers
more closely examined the issue and raised questions about former reports. They believed that
many key factors were suspiciously understated while the role of building forms was unnecessarily
amplified. Per their research, property management, tenant selection, fiscal condition (Bloom,
2008), and demographic characteristics such as youth rate (Hunt, 2015) are the real igniters of
violence and criminal problems.

The transition of industry and social ecology is also noteworthy. St. Louis, where the infamous
Pruitt-Igoe public housing is located, is a good example. Together with many Rust Belt cities, St.
Louis faced prolonged economic recession as a result of America’s deindustrialization. In the early
1970s, rapid disinvestment and general collapse in infrastructure hit the city’s central urban area
(Hartley, 2013). Meanwhile, considerable demographic restructuring occurred. While Brown v
Board of Education (1954) was an integration act that illegalized “separate but equal segregation”
and urged public schools to enroll both white and black students, in reality, it worsened the racial
5

segregation in St. Louis. White families reacted by immediately selling urban homes and moving
to dominantly white suburban neighborhoods. In addition, Pruitt-Igoe, while first opened as two
racially segregated projects, also integrated into one due to the fleeing white middle-class residents
(Bristol, 1991; Rothstein, 2017). The resulting demographical shift among tenants, which left the
project with almost entirely black low-income households, made rent withholdings common.
Extremely low rent-income compared to operating cost, together with frequent rent collection
failures, left Pruitt-Igoe with an extended deficit, making it impossible to prevent deterioration.
These untimely challenges overlapped with the rapid construction of public housing across the
country, and the public is often misguided when historical context is not considered when
identifying cause and effect.

Collectively, these elements make it unreasonable to attribute the social problems that prevail in
some public housing projects simply to the physical design. Overemphasis on design is also
misleading and will generate biases in public housing regulation.

Therefore, this thesis aims to reassess the correlation between public housing projects and social
problems, by conducting a case study analysis based on NYCHA projects and crime data from the
New York City Police Department (NYPD). The research focuses on two issues: 1) Are public
housing projects more dangerous than their neighborhoods? 2) What factors contribute to higher
levels of crime in public housing?

6

2. Literature Review
2.1 How physical design evolved with public housing development
As the pioneer of public housing development, New York’s superblock public housing can be
traced back to the late 1930s. Unlike most American cities with more than enough land sources,
the land value in New York, especially in Manhattan, was high enough to challenge public housing
development. Concerning the cost, NYCHA had to save money via higher buildings, smaller room
sizes, and minimal decorations.
The experiment of low-cost urban dwelling began with NYCHA’s First Houses (1936), whose red
brick buildings, flat facades, and plain entrances were later imitated by all twentieth-century public
housing projects (see Figure 5). But First Houses, as well as its successor Harlem Houses (1936),
were only partially low-cost. They retained both high-quality interiors and structured public spaces.
Williamsburg Houses (1938) was the first to avoid buildings parallel to the street lines in order to
create better unit orientation and wider open spaces. Williamsburg’s physical design of a
superblock surrounded by open space was inspired by modernist architects claiming “it is
disgraceful to let children play in the street or in dark inner courts” (Gropius, 1934).
While Williamsburg still “looked cheap but was comparatively expensive,” Red Hook Houses
(1939) managed to increase from four to six stories to compensate for the cost of elevators.
Together with other means—such as casting piping into floors and using concrete slabs as both
ceilings and floors—this successfully reduced the average room cost to a level even below the
USHA limit (Bloom, 2008).
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The first real high-rise project to break six stories was the East River Complex in Harlem (1941),
whose cost proved to significantly economical. The complex’s six- to eleven-story buildings
allowed for remarkably low per-unit construction costs. In addition, 78% of the land was preserved
as open space, and the density was only 211 people per acre (compared to 1,500 people per acre
in the luxury Upper East Side) (Bloom, 2008).
Starting with East River Complex, NYCHA formally accepted the notion of “towers in the park”
(see Figure 6). The building form’s apparent contribution to lower costs made it possible for
NYCHA to clean up more slums and create more units while no longer facing cost criticisms.
Subsequent projects then abandoned the tradition of enclosed courtyards and grids. Additionally,
low land coverage and the complex geometrical appearance of buildings were endorsed to take in
more sunlight and fresh air (Wurster, 1974). Since then, thick mature trees enclosing the sites,
buildings with flat, red-brick facades, large open grounds, and plain appearance have constituted
the classic image of public housing. This model was not only applied in New York, but also
partially emulated by PHAs in many other cities (Plunz, 1990).

Figure 6. A typical “towers in the park” public
housing in the Bronx
Source: Wikimedia

Figure 5. First Houses of NYCHA
Source: Wikimedia
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2.2 Public housing and its physical design breed social problems and crime

Critiques of public housing began in the 1950s. Initially, criticism focused only on the failure to
animate communities, not on the housing quality. Since the late 1950s, however, declining design
standards, social isolation, corroding security, and the unhealthy role of public housing
communities in urban renewal were all added to the reasoning (Wurster, 1957; Jacobs, 1992).

During the 1960s and 1970s, growing crime rates, declining maintenance, and clear signs of social
disorder emerged in some public housing projects. In the same period, Jacobs’ critique that highrise superblocks’ failure to consider human scale causes all such evil to appear had gained wider
acceptance (see Figure 7). The modernism architecture supporting the notion “towers in the park”
was blamed for turning the once dynamic and progressive streets into symbols of dinginess,
disorder, sluggishness, stagnancy, and obsolescence (Berman, 1982). In Defensible Space,
Newman compared two public housing projects in Brooklyn. The projects were only a street apart
and were practically identical in all aspects except building heights. Per Newman, the statistics
showing a higher crime rate and residents’ lack of safety in the high-rise project was a strong
evidence of the physical design’s failure. He argued that the large scale underutilized open space,
which prevented the normal exercise of family territoriality, and that concealing large numbers of
units from visual contact impeded proper public surveillance.

Prompted by Defensible Space, public housing officials from HUD spared no efforts in launching
research on public housing crime. Their concern was on the most chaotic and troubled projects,
such as Pruitt-Igoe in St. Louis (see Figure 8). The research findings showed that public housing
did have more frequent crime incidents, which turned out to be depressing for HUD (1984).
Afterward, Pruitt-Igoe Complex became a tragic and short-lived project that rapidly decayed post9

completion. Lack of funding for upkeep and failure in the design for ventilation, stairwells,
corridors, and recreation facilities led to a rising vacancy rate from less than 10% in 1957 to more
than 1/3 in 1965, and in 1971, only 1 of the 17 buildings was habitable (Larsen, 2004).
Media and journalistic exposés were also active. New York Times put “High Rise = High Crime”
in its headline following Newman’s assault on public housing (Rosenthal, 1972). Chicago media
were keen on turning the microscope on projects like Cabrini-Green and Robert Taylor Homes,
and described them using words like “notorious.” The televised demolition of Pruitt-Igoe in 1972
effectively served as an announcement to the country that public housing had failed. Ever since,
undesirable images have become the brand of public housing.

Figure 7. Jane Jacobs at a 1961 press conference
Source: Library of Congress

Figure 8. Demolition of Pruitt-Igoe
Source: HUD

2.3 Defense of public housing causing crime increase

Though most conclusions from crime research were negative, some analysts highlighted the
limitations of early studies. Because few cities had neighborhood-level crime statistics, public
housing crime research could only compare crime rates in individual projects to the whole city or
the national average. While some data did show higher public housing crime rates, no further
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analysis was conducted to determine whether such increases were the result of public housing
locations in dangerous neighborhoods or its internal characteristics. And because the condition of
Pruitt-Igoe was distressed prior to the research, scholars saw it as an outlier, so conclusions drawn
from projects like Pruitt-Ioge lacked universality (Umbach, 2015).

Some studies also came to completely opposite conclusions. The more convincing research
focused on St. Louis, comparing city blocks filled with public housing to their respective
neighborhoods. Examining it through this lens showed that the crime rates of ten public housing
projects were not actually higher (Farley, 1982). HUD reports on Murphy Homes in Baltimore and
Capper Dwellings in Washington, D.C., introduced the conclusion that such projects were much
safer and less affected by violent crimes compared to the cities in which they reside (Brill and
Associates, 1977).

2.4 Exploration of other causative factors of crime

Newly conducted research also shows that early reports on public housing failure were often
flawed; they treated public housing deterioration as simply an architectural failure while ignoring
the social, economic, political, and neighborhood effects. Newman’s Defensible Space, though
approved for applying statistics into public housing crime study, was still criticized for its
discriminative methodology and unreliable conclusion (Umbach, 2011). His writings ignored
policy, poverty, and historical factors while overemphasizing building height. Later analysis even
found that Newman intentionally neglected statistics that indicated a historically lower crime rate
in public housing; in his regression table, which demonstrated higher correlation with crime,
variables such as family size were also deemphasized for no reason (Hunt, 2015). Even Newman
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himself, when he later worked with NYCHA, overthrew his reproach on architecture and design,
and determined that tenant policies mattered much more (Reynald and Elffers, 2009).

With more completed research to support such arguments, public housing scholars are now
convinced that tenant base, management, and social ecology are the factors that determine the
destiny of public housing projects.

As an example, the decline of Pruitt-Igoe mirrored the deteriorating metropolitan areas of many
Rust Belt cities during postwar deindustrialization. St. Louis City’s urban population dropped by
200,000 in less than twenty years (see Chart 1), which led to a general collapse. Decline in industry
resulted in a shrinking corporate income tax base, while the loss of urban population undermined
the city’s commercial and property tax base. The resulting impairment in government revenue
made it difficult to sustain qualified infrastructure and public services, including public housing.

Management failure generated by budgetary squeeze then penetrated most of the local PHAs. The
St. Louis Housing Authority is a good example. Its fiscal crisis, together with the political and
social ambivalence from racial issues, resulted in severe budget constraints for operations and
maintenance. And with the inflow of black families into city centers, discriminative clauses
quickly followed. Welfare given to subsidized public housing families was rigidly restricted if an
adult male was present (Freidrichs, 2012). As a result, youth rate reached unprecedented high level
(see Table 1), and lack of adult supervision was proven to be correlated with juvenile delinquency
(Hunt, 2015).

Meanwhile, the insistence of realizing unrealistically low construction cost by HUD is also
noteworthy. It is said to be among the causes of miserable living quality, frequent equipment
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breakdowns, and unimaginable difficulties for repair and maintenance for public housing projects
in Chicago (Hunt, 2015).

Chart 1. Loss of urban population in St. Louis
Source: U.S. Census Bureau

Table 1. Youth density of Pruitt-Igoe and public
housing in some other cities
Source: D. Bradford Hunt, Public Housing Myth
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3. Data source and research methodology
The quantitative method is primarily used for this research in order to differentiate it from existing
qualitative studies and journalistic articles with inadequate statistical support.

3.1 Study area
This study depends heavily on statistics. Restrained by independent crime and demographic data
of public housing projects, this paper focuses on New York as the study area because New York
City is the only city with a housing bureau under its police department that solely reports public
housing crimes. Detailed tenant demographic and income data, as well as physical design and
certain neighborhood characteristics of projects are also available from NYCHA, making it
possible to run correlation analyses between crime and multiple objective factors.

3.2 Data source

Data used in this research are all secondary and can be retrieved through official disclosures.

For crime data, this paper uses the NYPD Complaint Data History and NYPD Complaint Data
Current YTD datasets disclosed by NYPD. These datasets include all valid felony, misdemeanor,
and violation crimes reported to NYPD from 2006 to 2017, and crime complaints are categorized
by bureaus. Datasets concerning public housing projects were retrieved from HUD’s A Picture of
Subsidized Housing, NYCHA’s Map of NYCHA Developments, and NYCHA Resident Data Book
Summary. Citywide population data was retrieved from the U.S. Census Bureau American
Community Survey. Geospatial data, such as shapefiles, were retrieved from NYC Department of
City Planning (DCP), while neighborhood boundaries and population are based on the Census
Demographics at the Neighborhood Tabulation Area (NTA) Level dataset from DCP.
14

3.3 Research methodology
3.3.1 Data preprocessing

Data from different sources were joined using a Tenant Data System Number (TDS #), and for
consistency, analyses are based on the period of 2011 to 2016.

In the NYPD Complaint Data Historic dataset, the incidents reported under NYPD Housing
Bureau are all public housing crimes. However, crimes are identified by longitude and latitude at
the block level (crossing and midpoint of streets) instead of matching to specific projects. As a
solution, ArcMap was used to assign crime incidents to the closest public housing projects, and a
buffer function with a 20-meter restriction from building footprints was applied to ensure outliers
(crimes happened too far away from NYCHA projects) are removed.

Crime rate at the neighborhood level was not directly accessible from public sources. Thus, it was
calculated by dividing neighborhood crime processed by ArcGIS (joining incidents according to
respective geographical boundaries) with neighborhood population retrieved from DCP.

The outcome of data preprocessing was a dataset that contains city- and neighborhood-level crime
rate, the NYCHA project’s six-year crime rates, and other necessary tenant income, demographical,
neighborhood, and physical design characteristics.

3.3.2 Statistical hypothesis testing

Statistical hypothesis testing can be used to compare sample data with a synthetic dataset from an
idealized model. An alternative hypothesis (Ha) is proposed for the statistical relationship between
the two datasets and compared to a null hypothesis (H0) that proposes no such relationship between
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two datasets. The comparison is deemed statistically significant and Ha is accepted if, under a
given significance level, H0 can be rejected.

Z-test is a statistical test for which distribution of the test statistic under the null hypothesis can be
approximated by a normal distribution. And because of the central limit theorem, many test
statistics can be approximately considered as normally distributed for large samples.
In this research, “public housing crime rates are equal to or lower than the borough crime rate” is
set as H0, and “public housing crime rates are higher than the borough crime rate” as Ha. Because
sample size (crime rates of public housing projects in each borough) is over 30, which exceeds the
threshold of a large sample, this research considers public housing crime rate as normally
distributed, and the z-test is used (see Table 2).

The definition and calculation method of variables in the hypothesis testing are explained in Table
3. Crime rates of each borough and of public housing projects are calculated by dividing incidents
with population. Hypothesis testing is run by one sample T-test function in SPSS, which gives the
same result as the Z-test.

ITEM
Null hypothesis (H0)
Alternative hypothesis
(Ha)
Test
Test statistic

EXPLANATION
Public housing crime rate ≤ borough crime rate
Public housing crime rate > borough crime rate

Level of significance (α)
Confidence level (1- α)
Critical value (z0.05)

0.05
0.95
1.645

Upper-tailed z-test

Table 2. Hypothesis testing on public housing crime rate comparing to citywide
crime rate.*
*All crime rates in this research are presented in the format of crime/1000 residents
16

ITEM
Public housing project

Citywide crime incident
Borough crime incident
Public housing crime
incident

Borough population

Public housing
population
Borough crime rate
Public housing crime rate

EXPLANATION
Projects recorded in Map of NYCHA Developments
shapefile, and match the list of Picture of Subsidized
Housing
Crime issue reported to NYPD and recorded in NYPD
Complaint Data Historic dataset
Citywide crime incidents classified by borough
Crime incidents in Complaint Data Historic, reported
under NYPD Housing Department, and located
within 20 meters to the boundary of public housing
projects
Population data given by Projected Population 20102040 – Summary and annual population calculated
by linear interpolation
Population of public housing projects recorded in
Picture of Subsidized Housing dataset
Crime per 1000 residents, calculated by borough
crime incident/borough population*1000
Public housing crime incident/public housing
population*1000

SOURCE
NYCHA,
HUD
NYPD
NYPD
NYPD

DCP

HUD

Table 3. Variables and definitions for hypothesis testing

3.3.3 Descriptive statistics

Descriptive statistics are used to directly describe the basic features of the data in a study. They
provide simple summaries about the sample and the measures.

In this research, descriptive statistics and graphical analysis are applied to compare public housing
crime rates with the neighborhoods (Neighborhood Tabulation Area) in which they are located to
determine whether they are comparatively dangerous places. In addition, results are further
grouped by the safety of each neighborhood compared to the whole city (see Table 4).
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ITEM
Neighborhood
Neighborhood
population

Neighborhood crime
incident
Citywide average crime
rate
Neighborhood crime rate
Public housing crime rate

EXPLANATION
Neighborhood Tabulation Area (NTA) shapefile
Population of NTA recorded in Census Demographics
at the Neighborhood Tabulation Area (NTA) Level
dataset, annual population calculated by linear
interpolation
Citywide crime incident classified by neighborhood

SOURCE
NYC DCP
NYC DCP

Average crime rate of NYC from 2011 to 2016

NYPD,
DCP

NYPD

Neighborhood crime incident/neighborhood
population*1000
Public housing crime incident/public housing
population*1000

Table 4. Items in descriptive statistics and graphical analysis

3.3.4 Pearson correlation analysis and ordinary least squares regression analysis

Typically, in statistics, the Pearson correlation analysis is the most popular measure to explore
linear relationship between variables. Independent variables which are confirmed to have
statistically significant linear correlation with dependent variable, will then be included in ordinary
squares regression, which is widely used to build linear model and estimate unknown parameters.

The Pearson correlation analysis is suitable for continuous type data. Pearson's correlation
coefficient is the covariance of the two variables divided by the product of their standard deviations.
It has a value between +1 and −1, where 1 is total positive linear correlation, 0 is no linear
correlation, and −1 is total negative linear correlation (Sá, 2007). Also, values between 0 and 0.3
(0 and −0.3) indicate a weak positive (negative) linear relationship through a shaky linear rule.
Values between 0.3 and 0.7 (0.3 and −0.7) indicate a moderate positive (negative) linear
relationship through a fuzzy-firm linear rule. Values between 0.7 and 1.0 (−0.7 and −1.0) indicate
a strong positive (negative) linear relationship through a firm linear rule (Ratner, 2009).
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Ordinary least squares (OLS) regression analysis is a commonly used statistical method to test
linear correlation between two or more explanatory (independent) variables and a response
(dependent) variable, and to estimate unknown parameters. Its mathematical principle is choosing
parameters of a linear function of a set of explanatory variables by minimizing the sum of the
squares of the differences between the observed dependent variable and those predicted by the
linear function. The smaller the summed differences, the better the OLS model fits the data.

In this paper, public housing crime rate is the dependent variable, and seventeen independent
variables covering the physical design features of public housing, tenant income, demographics,
and neighborhood are included. Independent variables and explanations are listed in Table 5, and
calculations are conducted through SPSS.

INDEPENDENT
VARIABLE
Physical Character

EXPLANATION

TYPE

popu_density

Population density of public
housing projects

Numeric

tot_population
ppl_per_unit
bldg_ht

Total population
Average size of household
Building height, 1 = low rise (1-6
stories), 2 = midrise (7-12 stories),
3 = high rise (12+ stories)
Building coverage ratio
Number of residential buildings

person_income

pct_lt30_median

bldg_cov
nm_bldg
Income Character

UNIT

SOURCE

NYCHA

Numeric
Numeric
Ordinal

10
persons
per acre
Persons
Persons
N/A

Numeric
Numeric

%
Buildings

NYCHA
NYCHA

Average household income per
person per year

Numeric

% of households with income
below 30% of local area median
family income, as defined by HUD,
adjusted for household size

Numeric

Thousand HUD
dollars per
year
%
HUD
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NYCHA
HUD
NYCHA

Demographic Character
pct_female_head_c
hild
pct_no_child
pct_minority

% of households headed by a
female with children
% of households with no child
% of households in which the race
of the head of household is Black,
Native American, or Asian or
Pacific Islander, or the ethnicity is
Hispanic
pct_hispanic
% of households in which the
ethnicity of the head of household
is Hispanic
pct_asian_pacific_n % of households in which the race
onhsp
of the head of household is Asian
or Pacific Islander and the
ethnicity is not Hispanic
pct_native_america % of households in which the race
n_nonhsp
of the head of household is Native
American or Native Alaskan and
the ethnicity is not Hispanic
pct_black_nonhsp
% of households in which the race
of the head of household is Black
and the ethnicity is not Hispanic
Neighborhood Character
tpoverty

tminority

Numeric

%

HUD

Numeric
Numeric

%
%

HUD
HUD

Numeric

%

HUD

Numeric

%

HUD

Numeric

%

HUD

Numeric

%

HUD

% of the population below poverty Numeric
level in the census tract where
HUD-assisted families reside
(Census 2010 designation)
Minorities as a % of total
Numeric
population in the census tract
where HUD-assisted families
reside (Census 2010 designation)

%

HUD

%

HUD

Table 5. Items in OLS regression analysis

3.3.5 Ordered logistic regression analysis

Generally speaking, the selection of regression models is empirical (Harrell, 2011). While the
linear model, one of the simplest models, is widely applied in economics, psychology, and
engineering studies, perfect data that fit OLS assumptions are rather rare in social science practice.
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The most common reason for unfitness of OLS is the non-linear relationship (Hamilton, 1992).
Enlightened by former research using logistic regression models to determine correlation between
predictors and various crime indicators (Anderson, 2015; Antolos et al., 2013), this paper adopts
the ordered logistic regression (OLR) model to explore the non-linear relationship among crime
infestation and potential predictors.

Logistic regression is a statistical regression method where the dependent variable is categorical.
It can be further divided to binomial, multinomial, and ordinal (ordered) logistic regression
depending on the condition of target variable (Walker and Duncan, 1967).

In order to conduct a logistic regression, the independent variable must be converted to categorical
data. One problem with transforming continuous data into categorical data is the unequal interval
between adjacent categories. However, the method can be considered appropriate when a large
number of categories exists (Fox, 2008), for example, more than seven (Britt and Weisburd, 2010).
Accordingly, this paper categorizes target variables into ten groups based on their crime rate
ranking (1 indicating a project where the crime rate is among the highest 10%, and 10 indicating
the lowest 10%) to make the conversion method acceptable. Regression analysis is computed
through SPSS, and inputted independent variables are the same as those used in OLS regression.
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4. Findings
4.1 Statistical hypothesis testing

Thirty-five of the 325 projects in the dataset reported no crime incidents throughout the entire sixyear inspection period, which likely results from misreporting. As an adjustment, the paper viewed
such cases as outliers and eliminated them from further analysis.

The crime rates of each borough in NYC are shown in Table 6 and Chart 2. Generally, crime in
Bronx and Manhattan is more rampant, while Queens and Staten Island demonstrate a lower crime
rate. From 2011 to 2016, every borough has seen a slight decrease in crime rate, indicating some
improvement in the city’s security. The citywide crime rate showed a 9.2% decrease in the six
inspection years.

Z-scores returned by SPSS are listed in Table 7. With the significance level at 0.05, H0 (public
housing crime rates are equal to or lower than borough crime rates) is rejected for 20 of the 30
hypothesis tests. More specifically, Ha (public housing crime rates are higher than borough crime
rates) is statistically significant in Brooklyn (6 of 6 rejected) and Manhattan (6 of 6 rejected).
While in Bronx (2 of 6 rejected), Queens (3 of 6 rejected), and Staten Island (3 of 6 rejected), there
is not adequate support to reach a conclusion. However, judging from the Z-scores of the last row
in Table 7, it is apparent that public housing breeds more crime than the city average.
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BOROUGH
BRONX
BROOKLYN
MANHATTAN
QUEENS
STATEN ISLAND
NEW YORK

2011
78.2
59.3
72.7
43.7
49.5
60.2

2012
76.5
60.2
75.1
43.7
50.0
60.7

2013
74.2
58.0
73.6
44.4
47.7
59.4

2014
75.3
57.4
70.5
43.9
47.8
58.7

2015
74.1
54.8
69.9
41.4
46.3
56.8

2016
73.0
52.8
69.8
40.2
44.6
55.6

Table 6. New York borough crime rates (incidents/1000 residents), 2011–2016

Crime/1000 residents/year
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NEW YORK

Chart 2. New York borough crime rates (incidents/1000 residents), 2011–2016

BOROUGH
BRONX
BROOKLYN
MANHATTAN
QUEENS
STATEN ISLAND
NEW YORK

2016
1.451
4.935
2.647
1.674
1.355
7.476

2015
0.839
5.876
2.634
1.940
1.945
7.893

2014
0.922
5.598
2.016
1.714
1.571
6.786

2013
1.347
5.587
2.104
1.527
2.005
6.318

Table 7. Z-score of hypothesis testing (critical value = 1.645)
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2012
2.011
5.576
2.008
1.250
1.486
6.875

2011
1.802
4.965
2.242
1.565
1.686
7.099

4.2 Descriptive statistics

Public housing projects are more likely to be located in less safe neighborhoods. If each
comparison of project crime rate and NTA crime rate is defined as an observation, 78% of all
observations occur in neighborhoods with higher crime rates than the city average. And in such
neighborhoods, public housing appears to be slightly safer than its surrounding area, with 53.8%
of observations showing lower crime rate than the neighborhood average (see Table 8).

The trend is more obvious if samples are sorted into five groups according to their neighborhood
safety. With NTA crime rate ranking from highest to lowest, Table 9 and Chart 3 show that the
more dangerous the neighborhood, the more likely public housing projects are to be safer than the
regional average. In fact, for public housing located in the top 30% most dangerous neighborhoods,
68% of them appear to have crime rates lower than the neighborhood average. The result reveals
that public housing not only serves as an accommodation, but also, to some extent, provides a
safety harbor to its residents in a perilous environment.

NTA CRIME RATE V.
CITY CRIME RATE
HIGHER
LOWER
TOTAL

PROJECT CRIME RATE V. NTA CRIME RATE
HIGHER
% LOWER
%
TOTAL
682
290
972

46.2%
71.1%
51.6%

794
118
912

53.8%
28.9%
48.4%

1476
408
1884

Table 8. Comparison of public housing crime rate and NTA crime rate, sorted
by safety of neighborhood. Unit is crime year.2

2

Each crime year means one crime rate of project or neighborhood in a specific year. E.g., with the inspection
period from 2011 to 2016, each public housing project has data for six crime years.
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NTA CRIME RATE
PERCENTILE
HIGHEST 10%
10-30%
30-50%
50-70%
70-100%*
TOTAL

PROJECT CRIME YEAR VS. NTA CRIME RATE
HIGH
%
LOW
%
TOTAL
57
126
154
237
398
972

31.7%
32.8%
41.4%
61.7%
70.6%
51.6%

123
258
218
147
166
912

68.3%
67.2%
58.6%
38.3%
29.4%
48.4%

180
384
372
384
564
1884

Table 9. Comparison of public housing crime rate and NTA crime rate, sorted
by safety of neighborhood. Unit is crime year.
*neighborhood which shows crime rate equal to citywide average locates at 79%
percentile. Most of public housing projects are in less safe neighborhoods
compared to the whole city.

Chart 3. Comparison of public housing crime rate and NTA crime rate

4.3 Pearson correlation analysis and ordinary least squares analysis

The study used Pearson correlation analysis as a first attempt to grasp the linear correlation
between series of independent variables and crime rates. However, as Table 10 shows, none of the
seventeen test variables have a correlation coefficient greater than 0.3 (the threshold of weak linear
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correlation) with crime rate. Besides, the p-values also indicate that, only two parameters
(population density and building coverage ratio) are significant at 0.1 significance level, and only
one parameter (building coverage ratio) is significant at 0.05 significance level. The two variables
which are significant at 0.1 significance level both have less than weak positive correlation with
increase of crime rates.

Based on the outcomes of Pearson correlation analysis, population density and building coverage
ratio were further included in OLS model to evaluate their influence on crime rate. These two
independent variables passed collinearity diagnostics (variance inflation factor was 1.211<10). But
when two variables were input simultaneously, p-value of the coefficient of population density is
too large to be accepted (0.524). Therefore, the final OLS model can only include one independent
variable, the building coverage ratio.
Results of the final OLS model are listed in Table 11. What’s indicated by the OLS model once
again verified the weak influence of building coverage ratio. The adjusted R-squared reflects that,
building coverage ratio can only explain 2.8% of the variance of crime rate. Coefficient of building
coverage ratio indicates that, 1% increase in building coverage ratio can lead to rise in crime by
0.673 case/1000 residents/annum. The observations of building coverage ratio in this case are all
between 5.9% and 85.99%, which can cause a maximum 53.9 cases/1000 residents/annum
fluctuation of crime rate. And the increase of one standard deviation (17.61) can cause the crime
rate to increase by only 11.85 cases/1000 residents/annum according to the OLS model, which is
insignificant compared to the standard deviation of crime rates at 66.52 cases/1000
residents/annum.
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The exploration of linear correlation did not come up with too much achievement. However, the
outcome is within expectations because correlation in social science is often complicated and
beyond the explanatory power of linear models. Besides, since crime rate data in this case is
computed through the number of crime incidents divided by the number of tenants, for many smallscale projects, crime can be highly volatile in different years. This is true despite the generally
stable tenant feature.

VARIABLES

CORRELATION
COEFFICIENT

P-VALUE

popu_density

0.108*

0.066

tot_population

-0.092

0.117

0.03

0.606

-0.078

0.185

bldg_cov

0.178**

0.002

nm_bldg

-0.08

0.173

person_income

-0.075

0.203

pct_lt30_median

0.062

0.295

0.04

0.498

pct_no_child

-0.043

0.469

pct_minority

0.085

0.151

pct_hispanic

0.029

0.622

-0.011

0.856

pct_native_american_nonhsp

0.007

0.901

pct_black_nonhsp

0.043

0.464

tpoverty

0.02

0.738

tminority

0.027

0.644

ppl_per_unit
bldg_ht

pct_female_head_child

pct_asian_pacific_nonhsp

Table 10. Pearson correlation coefficient with crime rates
* indicates that parameter is significant at 10% significance level, ** indicates that
parameter is significant at 5% significance level.
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ITEM
Variable
Coefficient
P-value
Adjusted Rsquared
Minimum
Maximum
Mean
Standard
deviation

Building coverage ratio
0.673
0.02
0.028
5.90
85.99
28.39
17.61

Table 11. Outcome of OLS analysis
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4.4 Ordered logistic regression analysis

The study conducted OLR analysis to explore non-linear correlations (see Table 12).

Model 1 is a trial model that inputs all independent variables. Most of the p-values returned by the
trial model are very high, and no independent variable is significant at a significance level of 0.05.
Stepwise approaches were applied to filter potential irrelevant variables, and the final outcome is
presented in the results of Model 2. Four independent variables returned by Model 2 all carry pvalues close to or smaller than 0.01, indicating that confidence level is very high and that the OLR
model can summarize the data well.

Per Model 2, with a 5% significance level, four independent variables (population density, average
household income per person per year, percentage of households headed by female with children,
and percentage of households without children) are proven to have logistic correlation with the
dependent variable (level of crime and delinquency).

Comparisons in the OLR model are made between two adjacent categories via the odds ratio
(natural exponentiation of B coefficient). In the OLR model, the odds ratio number can be
interpreted as the change of probability that the dependent variable will lie in the upper category
due to one-unit increase in the independent variable, controlling for all other variables. In this
paper, the dependent variable, crime level, is coded with the rule that a larger number indicates a
lower crime level. Thus, the general principle is that, for independent variables with an odds ratio
greater than 1 (or B coefficient greater than 0), an increase in their value will lead to a higher
possibility of public housing having a lower crime level (in other words, becoming safer). To
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standardize the value of odds ratio, original number are converted to odds with one standard
deviation change, so that comparisons are made upon the same base.

After standardization, odds ratios in Table 12, controlling for all other variables in the model, show
the following: 1) for a one-standard deviation (113.7 persons/acre) increase in population density,
the possibility of the project being in a safer category is 0.643 times smaller; 2) for a one-standard
deviation ($1,510.2 dollars per year) increase in average annual household income per person, the
possibility of the project being in safer category is 23.53 times greater; 3) for a one-standard
deviation (8.59%) increase in percentage of households headed by female with kids, the possibility
of the project being in a safer category is 0.730 times smaller; and 4) for a one-unit (9.06%)
increase in percentage of households without kids, the possibility of the project being in a safer
category is 0.410 times smaller.

Judging from the results of the ordered logistic regression, physical character seemingly does have
moderate relationship with public housing safety. The negative impact of population density on
public housing safety is also proven by the logistic model, which aligns with the arguments of
early public housing critics. However, a review of the original data shows that high density does
not necessarily linked to high-rise projects. In fact, population density in many low- and mid-rise
projects is also high. If all 290 samples are sorted by population density from highest to lowest,
31% of the first tertile are low-rises. The proportion is not significantly lower than the share of
low-rise among all samples (38%). The correlation coefficient (0.301) also shows that building
height and population density only have weak correlation.
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Compared to physical characteristics, the positive effect of income (average annual household
income per person) characteristic is much greater. Such outcome strongly supports the
expectations based on the income factor (Bristol, 1991).

Demographical characteristics also exhibits moderate to strong effects upon crime rate. The odds
ratio of pct_female_head_child, which reflects the moderate negative impact of the proportion of
single-parent families to crime, corroborates arguments on family structure and high youth rate
(Hunt, 2015) toward crime. What’s interesting is that, the result also highlights a strong
relationship between high percentage of families without children and high crime. To find an
explanation, this study further categorized such data by the gender of household heads. It is found
that such no-child households are mainly female-headed. For 282 of the 290 samples, the
percentage of female-headed, no-child households among all no-child households are over 60%,
and for 196 cases, the percentage is over 70%. Correlation analysis also confirmed strong positive
correlation between percentage of no-child household and percentage of purely female households
(p-value is 0.000 and correlation coefficient is 0.825). Further, the proportion of units provided to
such households (among total dwelling units) are mostly over 40% but can be as high as 62%. In
other words, NYCHA public housing accommodates a great number of households strictly made
up of adult females (single or more than one adult female but no adult or teenage males). Typically,
there are more opportunities for families without an adult male to become victims of trespassing
and violation. With weaker self-defense capabilities, such families tend to be perfect targets for
potential offenders.
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Model 1
B.
Sig.

Model 2
Sig.

B.

Odds with
ΔSD

Constant
[crime_level = 1.0]

-4.351

.818

-19.676

.007*

[crime_level = 2.0]

-3.456

.855

-18.796

.010*

[crime_level = 3.0]
[crime_level = 4.0]
[crime_level = 5.0]
[crime_level = 6.0]
[crime_level = 7.0]

-2.847
-2.374
-1.948
-1.521
-1.043

.880
.900
.918
.936
.956

-18.192
-17.728
-17.321
-16.914
-16.452

.013*
.016*
.018*
.021*
.025*

[crime_level = 8.0]

-.482

.980

-15.901

.030*

.346

.985

-15.077

.039*

-.003
.000
1.750
.062
-.064
0a
-.397
-.006

.114
.084
.362
.892
.859
.
.743
.803

-.038

.000*

.643

1.022
.111

.026
.162

.368

.001*

23.53

-.204
-.245
.013
-.036
-.054
-.054

.120
.086
.806
.367
.299
.483

-.208
-.217

.011*
.005*

.730
.140

-.044

.297

-.023
.030

.218
.065

[crime_level = 9.0]
Physical Character
popu_density
tot_population
people_per_unit
[bldg_ht=1.0]
[bldg_ht=2.0]
[bldg_ht=3.0]
bldg_cov
nm_bldg
Income Character
person_income
pct_lt30_median
Demographic Character
pct_female_head_child
pct_no_child
pct_minority
pct_hispanic
pct_asian_pacific_nonhsp
pct_native_american_nonhsp
pct_black_nonhsp
Neighborhood Character
tpoverty
tminority
Table 12. Result of OLR

* indicates that parameter is significant at 5% significance level.
a. This parameter is set to zero because it is redundant.
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5. Conclusion
Plenty of former public housing research premises that public housing breeds crime problems and
has addressed numerous interpretations while exploring the root cause of public housing’s
underperformance. Inspired by such research, this study attempts to use statistical methods to
analyze the severity of crime issues in public housing and to discover factors that correlate with
public housing crime, by using data retrieved mainly from NYCHA, HUD, NYC DCP, and NYPD.
Despite the proven unfitness of multiple linear regression, this study still relied on hypothesis
testing, descriptive statistics, and ordered logical regression analyses for some findings.
Per hypothesis testing, the conjecture is confirmed that, in the observation period, NYCHA’s
public housing as a whole has a crime rate higher than the city’s average. This is also true for
Brooklyn and Manhattan if analyses are conducted at the borough level. However, for the Bronx,
Queens, and Staten Island, there is inadequate evidence to prove that public housing is less safe
than the borough average.

The results from the descriptive statistics reveal that, while public housing in New York City is
more frequently developed in unsafe neighborhoods, it is de facto protecting people residing in it
against the insecurity of the surroundings. This safety harbor effect is more evident in the most
perilous neighborhoods, indicating that public housing can be a desirable domicile for people with
few choices other than residing in certain turbulent and unwanted urban areas.

This study also attempted to examine the impact of multiple causative factors addressed by former
reports and studies on the crime issues of public housing. In this study, correlation and linear
regression analyses suggest two independent variables: population density and building coverage
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ratio having positive correlation with increase of public housing crime rates. However, the
influence is too weak to be statistically significant.

The ordered logistic regression tests identified five correlated factors that are statistically
significant. According to the regression outcomes, one physical design character typically marked
as a feature of high-rise projects, high population density, is verified as negatively impacting
housing safety. However, contrary to declarations from early criticizers, the impacts from physical
design are too weak to be perceptible compared to income and demographic factors. Further, the
result faces interference from low-rise projects, which also demonstrates high residential density.

The positive security impact from the income factor, as anticipated by Bristol, is also confirmed,
and such influence is shown to be much stronger than physical design. Some research has implied
that resident wealth has a double effect on crime rates. On the good side, some scholars have
claimed that affluence often begets better morals, thus cutting back the motivation to commit
crimes. On the other side, wealthy families are more valuable targets of potential property crimes.
Since dwellers in public housing are always low-incomers, even with moderate promotion in
household income, they are still far from being attractive to burglars. In that case, the good effect
of income growth apparently outweighs the side effect, which provides a proper explanation for
the regression outcome.

This study also affirmed two demographic features with negative impact on housing security. The
negative impact of high proportion of female-headed households with children, which has a deep
connection to high youth rate and lack of instruction on teenager behavior, showed the validity of
D. Bradford Hunt’s speculation that high youth-to-adult ratios can cause an increase in crime rates.
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At first glance, the other significant negative factor, the high proportion of households without
children, can be somewhat confusing. However, with deeper interpretation, this study found that
underlying factor is the concentration of no-child, female-only households. Because solely female
families have a natural deficiency in physical strength, the origin of the negative impact can be
explained by vulnerability to external violations.
Now that NYCHA is administrating a great majority of this nation’s existing high-rise public
housing, a more convincing conclusion regarding physical design can be drawn by using NYCHA
samples. Meanwhile, NYCHA is also appreciated for its sufficient budget, responsible
management system, and strict tenant selection process, so when interpreting the results based on
NYCHA projects, one must be aware of such presuppositions.

Although the development of new public housing in America is relegated to the history of
affordable housing, there are still thousands of existing projects that shelter more than half a
million low-income households around the country. Further, government welfare programs are
still being explored somewhere else on Earth. However, there is still ample room to improve public
housing operations. Suggestions from this study, apart from adopting NYCHA’s successful
administration practices, include but are not limited to the following: 1) In tenant selection aspect,
household income and family structure should be carefully reviewed upon application for public
housing, though some manipulation from housing authorities is necessary when assigning new
tenants to recently vacated units in order to balance the income and demographic indicators
suggested by this study. 2) In maintenance aspect, for current projects where tenant turnover is
infrequent, remedy approaches should mainly focus on property management and security. Now
that HUD has an integrated nationwide collection of tenant income and demographic features, it
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is viable for local housing authorities to conduct correspondent analyses and strengthen the internal
monitoring of their public housing projects, for which negative indicators suggested by this study
are exceptionally higher.
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