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Key Facts

Violence is a leading
cause of death and
disparity in the
United States.

Socioeconomic
features, along with
building quality
and type, had the
highest importance
in predicting violent
neighborhood crime.

Factors related to
land use and
socioeconomic
status should
be explored as
potential points
of intervention.
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Socioeconomic Features Among Strongest Predictors of

Neighborhood-Level Violence

By Veronica A. Pear, Colette Smirniotis and Rose M. C. Kagawa, UC Davis

Violence is a leading cause of death and disparity in the United States. Physical and social environments such as
neighborhoods can contribute to the prevention or fostering of violence. In a recent study, we used machine learning
to identify features of the local environment that are most predictive of violence in two cities struggling with
disinvestment and crime. We found that socioeconomic features, along with building quality and type, had the highest
importance in predicting violent crime, including firearm-involved violent crime. Density of multifamily homes and
road networks also proved important, as did percentage of population that was white. Our findings underscore the
important role that contextual factors play in the prevention and production of violence and highlight features of the
social and built environments that should be explored as potential points of intervention.

Background

In 2020, firearm violence surpassed motor vehicle crash
deaths as the leading cause of death for adolescents in
the United States.! In 2022, there were 48,204 firearm-
involved deaths, 19,651 of which were homicides, and
an estimated 640,710 firearm victimizations in total.»3
Previous research has related features of the physical
environment to crime risk. For violent crimes, common
“attractors” include schools, and particularly public
secondary schools, parks, bars and restaurants where
alcohol is served and public transportation sites such as
bus stops.* Housing age and location are also potential
drivers of violence. Other landscape factors such as
neighborhood greenspace, and transportation design
are also associated with firearm violence and related
factors such as aggression and crime.s

Social and economic environments also play
a critical role in neighborhood safety. Economic
inequality and limited education and economic
opportunities, concentrated disadvantage and poverty,
and low levels of collective efficacy are all associated
with community violence.® For example, a recent study
in Seattle, Washington found a strong association
between neighborhood disadvantage and the count of
firearm injuries at the census tract level.

In our study®, we examined the importance of
various contextual features in predicting violent crime
over a nine-year period in Cleveland, Ohio and Detroit,
Michigan—two post-industrial cities in which levels of
firearm violence far exceed the national average.
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Exploring predictors of neighborhood-level
violence

We paired data on 55 census-tract features in Cleveland
and Detroit with machine-learning techniques to
identify those features most predictive of violent crime.
The 55 features covered building qualityand type, public
goods and services, residential stability, socioeconomic
features, historical features, and demographic features.

Socioeconomic features included census-tract
measures of employment, income, education, female-
headed households, individuals serving in the armed
forces, residential economic segregation, households
with crowding, population using public transportation,
median residential sales price, and parcels that are tax
delinquent or foreclosed.

Demographic features included census-tract
population count, percentage of population that were
young men aged 15 to 29, racial and ethnic distributions,
racial residential segregation, and naturalized and
non-citizen immigrants. Because crime data with
sufficiently accurate location indicators were not
available for Detroit, our analysis focused primarily,
though not exclusively, on Cleveland.

Land use and socioeconomic features
among strongest predictors of crime

We found that the most important variables for violent
crime in Cleveland were in the domains of building
quality and type or socioeconomic features. Both
outcomes had several variables in common: multifamily
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homes per square mile, road network density,
commercial buildings per square mile, and percentage
white alone. Higher values of multifamily homes,
road network density, and commercial buildings were
associated with higher values of the outcomes, where
the inverse relationship held for percentage white.

For violence, the most important variables
included population using public transportation,
population below 150 percent of the poverty line,
racial residential segregation, single family homes per
square mile, percentage of occupied housing units
that are renter occupied, and percentage of female-
headed households. For firearm violence (Figure 1), the
remaining variables included damaged buildings per
square mile, percentage of children enrolled in private
school, percentage unemployed, percentage of parcels

opportunity. Elevated rates of family disruption,
as proxied by female-headed households, could be
related to joblessness, incarceration, or other factors,
and higher proportions of renters are signs of a more
transient population that may have weaker informal
social controls.”®

Land-use characteristics also turned out to be
significant—at times even more predictive than
socioeconomic factors. Census tract indicators
reflecting mixed-use neighborhoods with higher
concentrations of multi-family housing, renters,
roadways, commercial structures, and greater reliance
on public transit were among the strongest predictors
of increased violent crime rates.

Traditional markers of socioeconomic
disadvantage—such as poverty levels and the share

Damaged buildings | 0.141
Multifamily homes | 0.102

White | 0.099

Private school | 0.076 essssmme ® e ® oo emmal

Unemployment | 0.073

Tax delinquent | 0.062
Commercial buildings | 0.062
Median home sales price | 0.053
Road network density | 0.049

Out of labor force | 0.046

° AN WOW W0

[ e 4

| TR

T
-0.6 -0.3

1 T
0.0 0.3 0.6

SHAP value (impact on model output)

Feature value |,

High

Figure 1. Top 10 Predictors of Pt. 1 Firearm Violence in Cleveland, Shapley Value by Feature Value.

that are tax delinquent, median home sales price, and
percentage out of the labor force.

For homicide and firearm homicide in both
Cleveland and Detroit, the percentages of female-
headed households and Black residents proved most
important. Single family homes, large apartment
buildings, and damaged buildings per square mile
also had high importance. Unemployment proved
important in Cleveland. In Detroit, residential racial
segregation, small apartment buildings per square
mile, and road network density appeared as highly
important variables.

Neighborhood-level policy interventions
reduce violent crime

Our findings suggest that socioeconomic status plays
an important role in crime prediction. The pathways
linking poverty and its associated contexts to crime
are numerous and complex. Unemployment may push
people to engage in the illicit labor market where
criminal activities may constitute or supplement
income that is otherwise hard to come by Lower
levels of employment, and perhaps particularly, higher
rates of having left the labor force completely, serve as
direct motivators for criminal engagement, indicators
of weak social ties, and signs of reduced economic

of female-headed households—emerged as major
predictors of general violent crime but not of violent
firearm-related crime. The variables most strongly
associated with firearm violence (but not overall
violence) pointed to more severe forms of neighborhood
hardship. These included unemployment, tax
delinquency, property sales values, and housing quality.
Such conditions reflect a deeply unstable housing
market, where property values fall below mortgage
balances. Combined with widespread unemployment
and a concentration of deteriorating homes, these
factors signal communities facing significant structural
obstacles to financial stability.

Our study suggests that the local environment
plays an important role in violence and identifies
several neighborhood features that could be explored
as intervention points.
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Traditional
markers of
socioeconomic
disadvantage—
such as poverty
levels and the share
of female-headed
households—
emerged as major
predictors of
general violent
crime.
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The UC Davis Center for
Poverty & Inequality Research
mission is to facilitate non-
partisan academic research
on poverty and economic
inequality in the U.S., to
disseminate this research, and
to train the next generation

of poverty

scholars. Our

research agenda spans four
themed areas of focus:

Labor Markets and
Poverty

Children and the
Intergenerational
Transmission of
Poverty

The Non-traditional
Safety Net, focusing on
health and education

The Relationship
Between Poverty and
Immigration
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