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Intfroduction

Amid the lockdowns to stem the spread of COVID-19, domestic violence rates are spiking
(Bosman). And in the wake of protfests against police violence affer George Floyd's death,
more white Americans are reckoning with systemic racism in the criminal justice system and
more broadly in society (Harmon and Burch). Black women experience domestic violence at
a significantly higher rafe than white women, but many efforts to reduce domestic violence are
designed for white women. And Black women's lives are deeply affected by systemic racism, but
anfi-racism activism largely focuses on Black men. “Because of their infersectional identity as both
women and of color within discourses that are shaped to respond to one or the other, women of
color are marginalized within both” (Crenshaw 1244). Decades of social science research have
documented the disproportionately high rate of domestic violence in Black communities and its
relationship to poverty, neighbourhood disadvantage, and racism, but these findings have been

relegated to academic journals.

This data visualisation project aims to expose this neglected issue by depicting racial disparities in
Chicago domestic violence rates with an interactive exploration showing how racism, segregation,
and poverty endanger Black women. | conducted quantitative stafistical analysis comparing the
location of domestic violence crimes, racial and economic census data, and historical maps of
segregation to develop a visual narrative exposing racial inequity. Analysis showed a strong
positive correlation between the geographic distribution of concentrated domestic violence and
the level of Black segregation and poverty. A positive correlation between high levels of present-
day domestic violence and historical segregation was only partially supported. The statistical
reliability of the analysis was weakened by missing and unreliable data. The results of this analysis
have implications for data-collection strategies as well as efforts to decrease domestic violence,

racial inequity, and poverty in Black communities.



Literature Review

Domestic Violence

Domestic violence, also referred to as intimate partner violence, is abusive behaviour in a
relationship used to maintain control and power over an intimate parter (Black ef al. 37). It takes
many forms—physical violence, emotional abuse, sexual violence and coercion, reproductive
coercion, financial abuse, coercive control, and digital abuse—with abusers often inflicting
multiple types of abuse on their victims ("Abuse Defined”; Black et al. 37). A recent Centers for
Disease Control (CDC) analysis of survey data showed nearly one in three women (30.4 percent)
in America have experienced physical intimate partner violence, nearly one in 10 (9.4 percent)
were raped by an infimate pariner, and nearly half (48.4 percent) experienced psychological

aggression from an intimate partner in their lifetime (Black et al. 15).

Domestic violence has a profound impact on victims' physical and emotional health. Black et
al. found women who experienced domestic violence had significantly higher rates of health
problems including post-traumatic stress disorder, asthma, irritable bowel syndrome, chronic
pain, diabetes, and headaches compared to women with no history of abuse (61). The effects of
domestic violence are not limited to victims alone —individuals who witnessed domestic violence as
children had higher rates of childhood trauma and reported higher rates of adulthood depression
and alcohol and drug use (Dube ef al. 14). Max et al. estimated the cumulative annual cost of

domestic violence against women in America, including lost productivity from injury and premature

death as well as health care expenses, exceeded €4.9 billion (USD $5.8 billion) (259).

Although domestic violence affects victims of all races, genders, sexual orientations, and
socioeconomic status, decades of research have consistently found Black women and other
women of colour experience disproportionately high rates of domestic violence compared to
white women (Richie 26; Gillum 39; Benson and Fox 4). More than four in 10 Black women
(43.7 percent) and American Indian/Alaska Native women (46 percent), more than half of
multiracial women (53.8 percent), and more than one in three Hispanic women (371 percent)
report experiencing some form of domestic violence in their lifetime (Breiding et al. 27). This
compares to one in three white women (34.6 percent) reporting lifetime experience of domestic

violence (Breiding et al. 27).

Women living in poverty are much more likely to experience domestic violence than women
with higher socioeconomic status, and Black women are more likely to live in poverty than
white women (Benson and Fox 4; Semega et al. 13; Browne and Bassuk 261). United States
census data showed that in 2018, more than one in five Black households (20.8 percent) lived
in poverty compared to fewer than one in 10 white households (8.1 percent) (Semega et al. 13).

Higher rates of domestic violence were found in couples with financial distress, economic strain,



and unemployment (Benson and Fox 1-2; Rennison and Planty 436). In addition to individual
economic distress, neighbourhood-level disadvantage also has strong links to higher prevalence
and severity of domestic violence (Benson and Fox 115). Many studies have found that after
controlling for individual and neighbourhood-level socioeconomic variables, racial disparities in
domestic violence rates decrease or disappear, indicating that high poverty in Black communities
is a larger contributor o elevated domestic violence rates than cultural or racial factors (Rennison
and Planty 440; Benson and Fox 5; Sokoloff and Dupont 48; Benson et al. 338).

Housing Discrimination, Segregation & Poverty

The contextual effect of neighbourhood-level disadvantage on domestic violence is salient in
the context of historical segregation. As part of an effort to stabilise the housing market in the
wake of the Great Depression, the United States government directed the Home Owners' Loan
Corporation [HOLC) to create city maps (see fig. 1) documenting the risk level for lending in
different areas (Aaronson et al. 1). Race, ethnicity, and immigration status were included as risk
variables, which resulted in Black neighbourhoods being rated as “hazardous” and marked in
red on the map; this led to a policy called redlining that denied borrowers credit based on their

neighbourhood demographic characteristics rather than their ability to pay a loan (Aaronson et

NO.1 MAP SECTION
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Figure 1: 1940 Residential Security Map of Chicago

Chicago map created by the Home Owners’ Loan Corporation in 1940 showing poor and Black neighbourhoods
shaded in red to indicate it is “hazardous” to offer home loans in these areas.

Credit: Robert K. Nelson et al, Mapping Inequality: Redlining in New Deal America



al. 1). Redlining did not create racial and economic segregation—prior housing discrimination
and racism had already concentrated Black residents in disadvantaged areas (D'Ignazio and
Klein 50). But the redlining map visualisations used data about pre-existing segregation and
disadvantage to codify and officially sanction discriminatory housing practices that exacerbated

and concentrated inequality and segregation (D'Ignazio and Klein 50-52).

Extensive research has found relationships between historical redlining and present-day
concentrated poverty, segregation, and racial inequity (Aaronson et al. 35; Wilson 557). The
effects of HOLC maps on lending practices placed homeownership out of reach for many
Blacks, which has contributed to the persistent wealth gap between white and Black families and
entrenched poverty in predominantly Black neighbourhoods (Shapiro 67; Wilson 557). Kuhn
ef al.'s analysis of income data from 1949 to 2016 found that “no progress has been made in
reducing income and wealth inequalities between [bllack and white households over the past
70 years,” with the median Black household consistently owning less than 15 percent of the
wealth of the median white household over this time period; the authors identified low rates of
homeownership among Blacks as a confributor to this large disparity (1-4). There is negligible
research examining the relationship between historical redlining and modern rates of domestic
violence, but previous scholarship has found positive relationships between historically redlined

areas and rates of other types of present-day crime (Jacoby et al. 87).

Intersectional Oppression & Racism

Decades of social science research have documented Black women's striking vulnerability to
domestic violence due to the intersecting oppressions of gender, race, and poverty. Although this
pattern of high domestic violence rates in impoverished Black communities is strongly supported
in scholarship, much mainstream coverage of domestic violence frames narratives as individual
incidents without connecting individual cases to systemic sexism, racism, and other sociological
factors (Bullock 47; Easteal et al. 104).

The hostile relationship between the criminal justice system and Black communities often deters
Black women from reporting domestic violence. Many Black women express reluctance to subject
their partners to the racist criminal justice system and feel pressure to express racial solidarity
(Richie 45; Crenshaw 1257). Black women who report domestic abuse to the police are more
likely to be arrested for defending themselves and more likely to lose custody of their children
than white women (Richie 122; lee 58). Despite the significant disincentives for interacting with
the criminal justice system, statistics consistently demonstrate that Black women report domestic
violence fo the police at a higher rate than white women (Greenfeld et al. 19; Felson et al. 633).

This is an area of study warranting much more research, but it is beyond the scope of this project.



Data & Visualisation

Data is commonly conceptualised as numbers on a spreadsheet, but ifs frue definition is much
broader—nearly any information that can be quantified or categorised can be analysed as data.
As computational and analytical power has increased, data collection has become increasingly
ubiquitous and data analysis has become increasingly sophisticated. Data, particularly in
numerical and stafistical format, is often perceived as objective, but many argue that working
with data is an inherently subjective process influenced by the confext of its creation (lliadis and
Russo 2; boyd and Crawford 667; D'Ignazio and Klein 18). Critical analysis of the data source,
the data itself, and the data’s intended purpose are crucial for conducting accurate and ethical

analysis (boyd and Crawford 664; D'Ignazio and Klein 18).

Data has always been used to make decisions with wide-reaching impacts, with the demographic
and economic data used to create the redlining map of Chicago being a pertinent example for this
project. Butin the age of Big Data, both data collection and analysis have increased exponentially.
The increasing reliance on data to drive policymaking has massive implications for governments,
societies, and individuals (Labrinidis and Jagadish 2032). Governmental agencies and public
bodies are increasingly making raw data accessible to the public affer facing pressure to increase
fransparency (Janssen et al. 258). Felle highlights the importance of accessible open data as a tool

fo increase government accountability and ensure fransparency in democracies (88).

But raw datasets serve litfle purpose if they are not critically examined, analysed, and visually
represented. Using data visualisation to convey a message is not a new phenomenon. But as
data has become more complex and tools for creating such visualisations have become more
accessible, the potential for visual storytelling that distils complex datasets into easy-to-understand
visuals has exploded. Journdlists, researchers, activists, and educators are now using visualisations to

breathe life into data, expose and explore patterns, and create compelling data-driven narratives.

Academic scholarship is increasingly recognizing the effectiveness of data visualisation as
a messaging tool that helps users understand complex and abstract information (Dunlap and
Llowenthal 43). McKenna et al. found users reported higher engagement with stories that contained
visuals compared to text-only stories (384). The wide variety of visualisation techniques, narrative
approaches, and other variables including aesthetics make it difficult to assess the effectiveness
of data visualisations. Some scholars focus on the memorability of a data visualisation (Borkin
et al. 23006) or the cognitive load and information-processing speed (Anderson et al. 791) as
measures of engagement. But others have found that the factors determining effectiveness and

engagement are specific to each user’s confext and each visualisation’s goals (Kennedy et al.).

Multiple studies show interactivity in data visualisations aids comprehension and engagement
from users. Oh et al. found that highly interactive data visualisation narratives had significant
indirect effects on participants’ atfitudes about policy change (1762). Segel and Heer identified

multiple genres of data visualisation narratives, drawing a distinction between author-driven and



user-driven approaches, and found the most effective data stories paired an author-defined
narrative with limited interactive functionality at checkpoints that allow users to explore data within
the context of the narrative (145-46). Creating data visualisations as part of data analysis can
lead to the discovery of new patterns and new stories in the data, with Emerson et al. noting this
is “particularly useful to those seeking to understand structural, systemic violations such as abuses

of economic, social, and cultural rights” (174).

But datfa visualisations’ potential for telling stories about social issues is constrained by the data
deemed worth recording and the narratives deemed important to tell. These decisions about data
are inexfricably linked fo intersecting systems of power, privilege, and representation (D'Ignazio
and Klein 28). Much innovative data visualisation work is being produced in the news medig,
which has long been a predominantly upper-class, white, and male industry, particularly in
leadership positions, and has a history of biased coverage about women, people of colour,
and other marginalised groups (Drew 354). The New York Times has defined itself as a leader
in data visualisation in the United States, but both its leadership and its audience consist primarily
of upper-class, college-educated whites (2019 Diversity and Inclusion Reportf, Pew Research
Center 38). A 2019 Times piece ostensibly about middle-class families only featured households
with annual incomes between €63,000 and €338,000 (USD $75,000 and $400,000) (“What
Middle-Class Families Want Politicians to Know”). The overall 2018 median household income in
the United States was €52,000 (USD $62,000), with white households earning a median income
of €57000 (USD $68,000) compared to only €35,000 (USD $42,000) for Black households
(Guzman). Felle has questioned whether publications with resources to create complex data
visualisations only reach a technologically informed elite audience rather than democratising

access to information (23).

Itisimportantto note that these news organisations are beginning to create more data visualisations
tackling issues of race and inequality. Drew's inferviews of journalists who worked on news sfories
about systemic racism indicated that discovering how racism manifested in society led to greater
recognifion of how racism manifested in the newsroom, and she argues that projects about race
can foster changes in news production (355). However, Felle notes that data visualisations about
disadvantage and inequality may only reach the affluent audiences of elite news organisations,

rather than people directly affected by the issues (93).

Data’s perceived objectivity can lead to distorted analysis and visualisation if the information is
not critically analysed. D'lgnazio and Klein sfate that despite the perception of data as neutral,
it is a “produclt] of unequal social relations” and that this context must be acknowledged in
analysis (18). Many data visualisations fail to achieve this standard—Zamith’s analysis of New
York Times and Washington Post “day-to-day” data visualisations with limited complexity found
most coverage relied heavily on institutional data and did not link to the datasets used or include
methodological details for fransparency (483). Visualisations obscuring their dafa’s source and
context are particularly problematic in light of research demonstrating the persuasive power and

perceived objectivity of data visualisations (Pandey ef al. 2211; lesage and Hackett 43).



Decisions about what data is worth collecting reflect inequality, which has created large gaps
in data about subjugated groups that mirror existing power structures. D'Ignazio and Klein assert
that “[tlhe phenomenon of missing data is a regular and expected outcome in all societies
characterized by unequal power relations, in which a gendered, racialized order is maintained
through willful disregard, deferral of responsibility, and organized neglect for data and stafistics
about those minoritized bodies who do not hold power” (38-39). In a society that devalues
the lived experiences of both women and Black people, the absence of detailed data about
Black women and domestic violence provides a clear manifestation of this phenomenon and

underscores the importance of this project.

Key Themes

Several key themes about domestic violence emerged from the literature review. Poverty and
neighbourhood disadvantage show strong relationships to both individual and neighbourhood-
level rates of domestic violence. Compared to white women, Black women have higher levels
of poverty, are more likely to live in disadvantaged neighbourhoods, and experience domestic
violence at higher rates. The large racial disparity in domestic violence rates reduces or
disappears after controlling for individual and neighbourhood-level poverty. Present-day poverty,
segregation, and racial inequity show sfrong relationships to historical segregation and redlining

policies that locked Blacks out of homeownership.

The primary data theme identified is the assertion that raw data is not neutral or objective—it is
subjective information that reflects existing power structures—and acknowledging this context is an
essential part of ethical data analysis. Missing data about Black women and other marginalised
groups is a manifestation of this concept, indicating societal priorities about whose lives and
experiences are valued. The effectiveness of datfa visualisation as a powerful narrative and
persuasive tool, particularly about social issues, also emerged as a major theme. But many data
visualisations merely reflect their predominantly white and upper-class creators and audiences

without reaching a wider population.



The Project

Visualising Racial Inequity

Racism, Segregation & Domestic
Violence Rates Among Black Women
in Chicago

For an optimal experience, view the data
visualisation on a deskiop or laptop in full-
screen mode.

Research Questions

* Whatis the relationship between the historical redlining map of Chicago and the geographic
distribution of present-day domestic violence crime?

* What s the relationship between the geographic distribution of domestic violence crime and

levels of Black segregation and poverty in Chicago?

* What data gaps and flaws emerge in the analysis, and how do they affect the findings and
narrative of the story?

Methodology

The methodology used was a quantitative time-series analysis of statistical data from multiple
datasets. Llong used in social science research, this methodology is increasingly employed by
journalists and storytellers o answer questions with data and develop narratives with higher levels
of credibility than traditionally sourced pieces (Doig as quoted in Remington). This type of data
analysis permits the creation of dafa-driven narratives that disfil large amounts of complex data
info easy-to-interpret visualisations (Dunlap and Lowenthal 42).
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| analysed two primary data sources: geocoded crime data collected by the Chicago Police
Department and demographic data about individual census tracts collected by the United States
Census Bureau (Chicago Police Department; “ACS Demographic and Housing Esfimates”;
"Selected Economic Characteristics”). See the appendix for links to the data used. To map the
analysed data, | used a census tract shapefile from the city of Chicago data portal and a shapefile
depicting the historical redlining map of Chicago from the “Mapping Inequality” project (City of
Chicago; Nelson et al.).

The city of Chicago crime dataset includes all crimes flagged as domestic violence incidents
between 1 January 2015 and 30 June 2020 (approximately 232,000 records). The Chicago
Police Department records each crime both by the specific offence committed and by its domestic
violence classification. This allows for a fuller analysis of all domestic violence crime rather than
solely analysing domestic battery and domestic assault incidents, as the data captures homicides,
sexual assaults, and other crimes that were marked as domestic violence offences. All records
not marked as domestic violence offences were excluded. Data cleaning involved collapsing
detailed crime categories into larger groups based on theme (for example, theft and robbery were
combined) and excluding a small number of records missing geolocation data (approximately
0.008 percent of the dataset). Excel and Tableau were used for data cleaning, analysis, and
visualisation because they provide the user the ability to manipulate and visualise large amounts
of data.

Racial and economic data analysed came from the 2018 5-Year American Community Survey (the
most recent data available) gathered by the United States Census Bureau. This dataset contains
data about the population of individual census tracts, which range from approximately 400 to
20,000 residents (with an average population of approximately 4,000 residents). The census
data was cleaned but did not require further modification. Four census tracts with no population
were excluded from the analysis. Racial data analysed only includes the three largest racial groups
in Chicago: white, Black, and Hispanic. Other racial groups were excluded because their small

populations were distributed over large geographic areas that did not permit meaningful analysis.

The data analysed confains significant gaps that do not permit a complete porirayal of the
domestic violence racial inequity in Chicago. Many domestic violence crimes are not reported
to the police, and incidents that are reported rely on officer discretion for accurate classification;
both factors result in a significant undercount of domestic violence incidents. The census data was
collected from a multi-year survey of a small sample of residents fo represent the population of a
census fract. Some of the census dafa has very high margins of error; this issue will be discussed

in the analysis.



Data Analysis

Plotting domestic violence crimes on a map of Chicago shows clear and heavy concentrations
on the South and West Sides of the city, which are heavily Black and poor areas. The geographic
distribution of domestic violence offences consistently follows this pattern across the five years of

crime data analysed and within each individual crime category.

Figure 2: Heat map of domestic violence crimes

Domestic violence is heavily concentrated in segregated, impoverished Black neighbourhoods.
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Redlining & Domestic Violence

The comparison between the current location of concentrated domestic violence crime and
historically redlined areas of Chicago provided mixed results. On the South Side of the city, the
hypothesis was partially supported, with higher rates of domestic violence appearing in some
areas with historical D-grade ratings that prevented residents from getting mortgages. But the high
concentration of domestic violence on the West Side was not predicted by D-graded areas on

the redlining map.

ining Map

Figure 3: Historical redlining map compared to domestic violence heat map

Concenfrated domestic violence on the South Side of Chicago correlates with historically redlined D-grade areas,
but the high rate of domestic violence on the West Side does not.

The relationship between historical redlining and current neighbourhood segregation and
disadvantage is complex and multifaceted. This complexity prevents this research from drawing
any definitive conclusions about the relationship between redlining and modern levels of domestic
violence. Prior research in this area has found strong links between historical redlining and modern
levels of segregation and poverty as well as high levels of other types of crime (Aaronson et
al. 34; Wilson 557; Jacoby et al. 92), but this preliminary and limited examination of the issue
through the lens of domestic violence crime did not substantiate this relationship.



The formerly redlined downtown area became Chicago’s major commercial district; one
possible explanation for the emergence of the West Side as a domestic violence hot spot is that
commercial development displaced the residents of these areas, pushing them farther west. Recent
gentfrification of many Chicago neighbourhoods adds an additional confounding variable. More
comprehensive research on the relationship between historical redlining and rates of domestic
violence should examine how the racial and economic makeup of redlined areas changed over

time and control for other variables that were not addressed in this study.

Present-Day
Commercial

Present-Day
Commercial
District

District

Figure 4: Maps annotated with present-day commercial district

One possible explanation for the West Side's current levels of domestic violence is that poor, Black residents were
pushed farther west as the downtown area gentrified.




Race & Domestic Violence

The percentage of Black residents in a census fract was highly correlated with the number of
crimes per 100 residents in the same geographic area. Visualisations show a clear pattern of
domestic violence crime locations overlapping segregated Black areas on the South and West
Sides of the city.

Figure 5: Racial segregation and domestic violence maps

High rates of domestic violence are concentrated in heavily segregated Black areas of Chicago. Hispanic and white
areas showed significantly lower rates of domestic violence and lower levels of segregation.



Plotting the rafes of domestic crime by percentage of race in a given census fract makes this wide
variability in crime rates among heavily Black areas clearer, as well as highlighting the extreme

level of Black segregation.

< per 100 ecple

a

Figure 6: Racial segregation scatterplot charfs

Domestic violence crime rate compared to the percentage of Black residents in the census tract.

The strong correlation between the Black population and the rate of domestic violence is a finding
that must be interpreted with care. Multiple studies have found that after controlling for individual
poverty and neighbourhood disadvantage, the wide discrepancy between domestic violence
rates among Blacks and whites decreases or disappears (Rennison and Planty 440; Benson and
Fox 5; Sokoloff and Dupont 48; Benson et al. 338). The data analysed did not permit controlling
for these factors, and Chicago's extreme level of segregation and inequality makes it difficult to
separate race from poverty. Reliance on official police-recorded data presents additional issues.
Black women are more likely to report domestic violence incidents than white women, which

could over-represent domestic violence rates in predominantly Black census tracts (Greenfeld et
al. 19: Felson et al. 633).

Additionally, the context of the fraught relationship between Black communities, the police, and
the criminal justice system as a whole must be considered when analysing crime data in Black
neighbourhoods. In disadvantaged and segregated Black neighbourhoods, police behave
differently than they do in white neighbourhoods—officers view residents with more suspicion,
arrest athigher rates, use force at higher rates, and exhibit other behaviours indicative of aggressive
policing that make interaction with the criminal justice system more likely in disadvantaged
neighbourhoods (Smith 313; Terrill and Reisig 291).



Poverty & Domestic Violence

Poverty also showed a clear correlation with elevated domestic violence rates across multiple
different measures. Determining poverty is a complex matter involving many different factors; this
study focuses on the percentage of unemployment, the percentage of residents living below the
poverty line, the percentage of residents using food stamps, and the median household income
in each census tract. Broadly, all measures of poverty positively correlated with higher rates
of domestic violence; median household income was inversely related to the rate of domestic
violence. It is not a coincidence that the Blackest neighbourhoods in Chicago are also the
poorest; this pattern is both a symptom of racism and segregation and a factor perpetuating
racial inequality. Although the margin of error for these economic measures is high overall, it is
significantly higher in poor and nonwhite areas of the city, providing an example of how data
about marginalised groups is neglected and deprioritised by official agencies (D'Ignazio and
Klein 39).

Figure 7: Poverty measures and domestic violence

Domestic violence crime hot spots correlate with higher poverty levels.



Unemployment

The strongest relationship between all poverty measures analysed and domestic violence rates
was unemployment. Unemployment rates closely tracked with the geographic distribution of
concentrated domestic violence crime. This finding supports prior research linking individual
unemployment and economic insecurity to higher rates of domestic violence (Macmillon and
Gartner 947; Benson and Fox 5; Benson et al. 338). Highly segregated Black areas of the city
showed the highest rafes of unemployment. Other research has indicated segregation and housing
discrimination contribute to the large disparity between Black and white male unemployment
levels (Farley 129; Galster and Keeney 87). Although this analysis did not address gender-specific
unemployment rates, the concentration of high unemployment in heavily segregated Black areas

of Chicago provides support for this research.

Unemyg
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Figure 8: Unemployment rate compared to domestic violence

Unemployment showed the strongest correlation to rates of domestic violence of all poverty measures analysed, with
unemployment rates closely matching the geographic distribution of domestic violence.



Total Poverty Rate

The areas with the highest percentage of residents living below the poverty line roughly aligned
with the domestic violence hot spots. However, high levels of poverty are more widely distributed
across the city than the pattern of domestic violence crime, with many Hispanic areas of the city
experiencing elevated levels of poverty but not correspondingly high domestic violence rates,
diverging from the relationship seen in Black areas. This result supports the National Intimate
Partner and Sexual Violence Survey finding that Hispanic women experience domestic violence

at a lower rate than Black women (371 percent for Hispanics compared to 43.7 percent for
Blacks) (Breiding et al. 27).

Figure 9: Total poverty rafe and domestic violence

The areas with the highest percentage of residents living below the poverty line roughly aligned with the domestic
violence hot spots. However, high levels of poverty are more widely distributed across the city than domestic violence.

Considering other measures of poverty and racial composition when comparing the fotal poverty
rate fo domestic violence highlights some of the differences between majority-Black and majority-
Hispanic census tracts with similar levels of poverty. Most majority-Black census tracts have higher

rates of unemployment than maijority-Hispanic census tracts with similar poverty rates.



Food Stamp Usage

The percentage of households using food stamps had a closer link o domestic violence than the
percentage of residents living below the poverty line. However, the same pattern seen in analysis
of the population living below the poverty line—that majority-Hispanic neighbourhoods have
moderately high levels of poverty but not significantly higher domestic violence rates—occurs
here to a lesser degree. levels of food stamp usage were significantly higher in majority-Black
districts, and Ulmer et al. found that racial gaps in poverty rates between Blacks and Hispanics
were positively associated with disparities in homicide and violence rates between the two racial

groups (799). This analysis reveals a similar pattern with domestic violence.

Figure 10: Food stamp usage and domestic violence

The percentage of households using food stamps had a closer link to domestic violence than the percentage of the
population living below the poverty line, with a more clear correlation to high domestic violence rates on the South

and West Sides.
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Median Household Income

A negative correlation emerged between the median household income and the rate of domestic
violence, with the wealthiest areas of Chicago showing domestic violence rates 10 times lower
than the mostimpoverished areas. The inverse relationship between income and domestic violence
highlights the significance of poverty as a risk factor for domestic violence, and the geographic
clustering of high poverty levels in segregated Black areas of Chicago visually depicts the
statistical reality that Blacks experience higher rates of poverty than whites (Benson and Fox 4;

Semega et al. 13; Rennison and Planty 440).

Median [ncom omestic Violence

Median He wold [ne 2 in U llars

Figure 11: Median household income and domestic violence

Median household income shows an inverse relationship to the domestic violence rate in each census tract.



Gaps & Missing Data

Although | found strong support for the links between race, poverty, and domestic violence, the
analysis uncovered an additional unexpected finding—consistently high margins of error in the
American Community Survey census data about poverty in minority census tracts. Prior research
has found ACS data in predominantly nonwhite areas is less accurate than in white areas,
particularly when comparing small areas with low populations, as was the case for data used in
this study (Napierala and Denton 287). Small sample size was a clear and significant contributor
to high margins of error in this dataset. However, the relatively consistent patterns that emerged
from the analysis across many different measures of poverty add reliability to the general narrative

despite flaws and “fuzziness” in the data.

The large discrepancy in the margin of error between white areas and nonwhite areas supports
D'lgnazio and Klein's assertion that data reflects existing power structures and that missing and
flawed data about marginalised groups serves to maintain those gendered and racialised
structures (38-39). Inaccurate or absent data absolves bodies in power from addressing
problems roofed in racism and misogyny in an increasingly data-driven society where “proof” is
required for taking action (D'Ignazio and Klein 57). This pattern consistently appeared across all
measures of poverty, but the high margin of error for the percentage of children living below the

poverty line in nonwhite census tracts provides the most striking example.

Figure 12: Child poverty and domestic violence

Child poverty appears to be more widely distributed across the city than other poverty measures.
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An initial comparison of the child poverty map with the domestic violence crime map shows
extremely high levels of child poverty across much of the city. Although the most concentrated
child poverty levels are clustered on the South and West Sides, consistent with the other poverty
measures analysed, much of the rest of the city has child poverty rates far greater than the national
average rate of 19.5 percent (“Selected Economic Characteristics”). The hot spots of domestic
violence crime inifially appear to show a weaker relationship to child poverty. But visualising the

margin of error and missing data reveals the incomplete and flawed nature of this data.

Figure 13: Child poverty margin of error

Visualising the margin of error for child poverty shows the same pattern as the data ifself. Higher rates of child poverty
on the South and West Sides of Chicago correlate with higher margins of error. The data collected about the highest-
poverty areas has the least reliability.
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Missing data is a clear issue. Multiple census tracts show a zero percent poverty rate. In affluent
areas of the city, this data may be fairly accurate. But on the South and West Sides of the city
in census fracts with high segregation, high poverty, and high levels of domestic violence, zero

percent childhood poverty rates are beyond implausible.

Analysis reveals that though the margin of error is high for this variable across the enfire city,
nonwhite census tracts have consistently higher margins of error than white census tracts. Differing
population sizes and the percentage of children living in each census tract account for a great
deal of this difference, as white census fracts tend to have higher populations. However, this
pattern still emerges when majority-white tracts are compared to majority-Black tracts with similar

populations.

The amount of missing data about poverty and its extremely high margins of error in Black census
fracts provides an indication of who matters and whose data gets counted. The most fragic narrative
shown by this data negligence is that even when wildly large margins of error are accounted for,
child poverty levels on the South and West Sides of Chicago remain staggeringly high. Census
fract data is extensively used in both policymaking and research, and accurate collection is vital

fo effective implementation. As long as the data is unreliable, the status quo persists.
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Summary

The hypothesized relationship between historically redlined areas of Chicago and the current
distribution of domestic violence was only partially supported; high levels of domestic violence
on the West Side of the city were not correlated with historical redlining. The limited nature of
this investigation prevents drawing any definitive conclusions about these findings. Analysis of
the relationship between domestic violence rates and segregation, race, and poverty showed
correlations across all measures. The relationship between race, poverty, and domestic violence
is a complex one, particularly in highly segregated neighbourhoods. Disproportionately high
margins of error in the Blackest and most impoverished areas of Chicago indicate who is valued

and what data is deemed worth recording.

Recommendations

A common adage in Chicago is that “every map is the same map.” The geographic disfribution
of domestic violence in Chicago largely aligns with maps plotting data about everything from
parking tickets to homicides because the underlying narrative is the same—segregation, poverty,
and racism have a punishing impact on every aspect of Black Chicagoans' lives (Sanchez and
Ramos; “Tracking Chicago Homicide Victims”). This is a known issue, and failing to address it is
an active choice that perpetuates past injustice. The overarching theme that has emerged from
this research is the need fo involve Black communities and Black women specifically in efforts
to address high rates of domestic violence. D'lgnazio and Klein have defined seven principles
of data feminism—examine power, challenge power, elevate emotion and embodiment, rethink
binaries and hierarchies, embrace pluralism, consider context, and make labour visible —that

should be taken into consideration (17-18).

The primary recommendation is to devote significant resources to rigorous, detfailed, and timely
data collection about domestic violence and poverty. These visualisations show the location of
domestic violence crimes and their relationship to poverty measures, but the official data sources
used cannot tell the complete story. Involving local community groups on the South and West Sides
of Chicago and organizations such as Data 4 Black Lives as part of a data-collection process that
incorporates the experiences and perspectives of Black women would counterbalance “official”

data that results from unequal power relations ("About Us”; D'lgnazio and Klein 17).

Addressing the Chicago adage that “every map is the same map”—and changing the narrative
that map depicts—requires significant effort as well. Critical cartography states that maps are
not neutral scientific documents; they reflect power, politics, and representation (Crampton and
Krygier 12). Counter-mapping, which emerged as a fool for marginalized groups to “re-claim

territories” from official sources, is a promising avenue for collecting missing data (Peluso 383).
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The Detroit Geographic Expedition and Institute's 1971 map Where Commuters Run Over Black
Children on the Pointes-Downtown Track (see fig. 15) marked areas where white commuters were
killing Black children—data that was well-known in Black communities but not collected by official

sources (D'lgnazio and Klein 49).

RESIDEMTIAL \_,-L
”
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WHERE COMMUTERS RUN OVERBLACK
CHILDREN ON THE POINTES-DOWNTOWMN TRACK

Figure 14: Where Commuters Run Over Black Children on the Pointes-Downtown Track

1971 Detroit Geographic Expedition and Institute map created from community knowledge to document
missing data about Black children being killed by white motorists.

Credit: Gwendolyn Warren, Detroit Geographical Expedition and Institute, Field Notes No. 3: The
Geography of Children, Part Il

Detailed mapping in the context of domestic violence is a fraught and challenging measure due to
the dangers of identifying particular locations that could endanger victims. But counter-mapping
community-defined measures of poverty—such as the percentage of residents who lack a bank
account or cannot afford a parking ficket—that incorporate lived experiences in map creation is

an area worth exploring.

A final recommendation is to test the effectiveness of this data visualisation in informing and
persuading audiences about this issue, as well as broader festing of datfa visualisations about
race, inequality, poverty, and sexism. Discovering what techniques and types of visualisations
effectively advance anfi-racism advocacy, influence policy, and track progress would aid in
future developments. Research testing data visualisation effectiveness focuses on hand-coded
pieces from well-resourced news organisations; litle research exists about the effectiveness of
data visualisations created with off-the-shelf software. Additional work must be done to examine

the effectiveness of visualisations created with Tableau and other similar programmes.

26



Conclusion

This project and data visualisation are a starting point, a proof of concept using publicly available
data to visually represent the racial inequity of domestic violence rates in Chicago. Results showed
significant support for positive relationships between race, segregation, poverty, and domestic
violence. less support was found for a positive relationship between historically redlined areas
of the city and current levels of domestic violence, partially as a result of limitations in the dataset
analysed. Missing data and high margins of error in nonwhite areas of Chicago emerged in
the analysis. The patterns revealed in these visualisations told a consistent narrative about race,
segregation, poverty, and domestic violence, but the validity of the findings was compromised by
the data used to create them.

In addition to the other limitations, this project’s examination of domestic violence as a female
problem is inherently flawed, but this oversimplification was an inevitable result of limited research
about men experiencing domestic violence, the lower rate at which men report domestic violence

incidents, and the inability to isolate gender in the crime data analysed.

Data visualisation can be a powerful tool for exploring narratives that highlight inequity and
persuading audiences to support policy efforts to address these problems. The narrative in this
visualisation is clear, but it is not complete or reliable. Official sources of data fail to depict the full
scope of this issue, and this project makes clear how much work remains to tell a comprehensive

narrative about the relationship between domestic violence, race, and poverty in Chicago.
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Appendix

Data Used for Analysis

This folder contains all crime datfa, census data, and shapefiles used in the data visualisations.
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