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Abstract 

The purpose of this Master Report is to spatially analyze violent crime rates in Seattle in 

2020 to determine common demographic or locational relationships. I will be testing 

population subsets, number of households, mandatory affordable housing zones, unwanted 

land, and police station locations against crime using various types of analysis including spatial 

regression, heat maps, and bivariate maps. The data comes from Seattle City GIS including base 

map layers and 3,300 violent crimes. Population data came from the US Census Bureau. 

Preliminary results show a strong relationship between mandatory affordable housing and 

increased crime rates.  
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Ethics Statement 

In the modern research world, there are many opportunities for the general code of 

conduct and ethics to be breached. With so many sources of information, it is quite easy for 

one to find the answer to almost any given question. The struggle then becomes making sure 

the proper people are accredited and the final product you create is unique while adding value. 

It is essential to ensure intellectual theft is reduced as much as possible. Due to the vast array 

of information, we have at our fingertips, one must be extremely cognizant of what they are 

using the information for and that it is from an accredited source. Unfortunately, it is extremely 

easy to utilize unethical means to gain the data or insights one needs for research. However, in 

this line of research, it is also just as easy to accidentally breach the ethics provided. This 

underlines the importance of keeping in mind the proper steps for the collection of data. 

In my project, there are many aspects in which I had to keep in mind the proper ethics 

for accrediting the sources in which I was gathering my information. Fortunately, a lot of my 

sources were from official government data sources making it a lot simpler to create proper 

citations. I also wanted to make sure I was combining the data in unique ways to create a 

product that my data sources had not already done. Thus, preventing me from simply redoing 

their work that had already been done. Through my research, I saw that many articles have 

been done on population and crime, but I added various metrics to create a different approach. 

This approach guaranteed that my research is unique to this project and that using the data I 

downloaded to create new value. 
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Introduction 

My interest in this topic came from living in Seattle and seeing how much it has changed crime-

wise. When doing some initial reading for this project, it seemed like they tried to focus on one 

or two variables without giving much thought to anything else. To me, this is a huge misstep in 

their research. Crime is something that cannot be explained through one or two variables, it is a 

very complex problem that needs in-depth analysis. As I read various articles on crime analysis, 

there weren't very many variables that were heavily researched. Many stuck to the basics such 

as population subsets, income, and education comparisons to help explain crime. While these 

are important factors, I believe there is more to it than that. The variables I have chosen to 

perform analysis on I believe may have a significant impact on crime rates because of the way 

they cause people to interact with their environment. To be able to reduce crime, we must 

understand the underlying causes and how to address them. Some of the articles I read 

touched on what I believe may be a major indicator/factor for crime, which is mandatory 

affordable housing. This is due to vast differences in population types that frequent this type of 

housing, not just people at the poverty level. Because of these gaps in analysis and my history 

of living in Seattle, I was inspired to choose this for the topic of my Master's Report. 

This Master Report spatially analyzes violent crime in Seattle in 2020. The goal is 

to examine the spatial relationships and correlations between crime by race, the number of 

households, mandatory affordable housing zones, unwanted land, and police station 

locations. The analysis uses two types of density analysis (heat maps and bivariate 
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maps) to look at densities and clusters. Where heat maps focus on a single variable, 

bivariate maps are excellent to deploy to see densities across two different topics. After 

this spatial regression was deployed to see if the dependent variable, crime, was 

spatially correlated with any of the independent variables (race, number of households, 

mandatory affordable housing zones, unwanted land, and police station locations). In 

this Master Report, I first address the data, methods of analysis, and techniques used in this 

case study. Following this, I discuss the results of each analysis and wrap them up with some 

conclusions. 

Methods of Analysis and Techniques 

To answer my research questions, I analyzed the various GIS maps on the Seattle City 

website. First, I have downloaded the crime data from 2020, as it was the most recent, I could 

find. The data was downloaded into a spreadsheet which I then cleaned for ArcPro to properly 

read it. I then imported it to ArcPro and ran the XY Table to Point geoprocessing tool to convert 

it to points on my map. Once converted, I ran a spatial join with my Seattle districts layer which 

allowed me to create a heat map to see which neighborhoods contained the most crime (These 

steps can be seen in figures 1-6). From there, I will create bivariate maps and heat maps with 

the various layers I've downloaded from Seattle.gov (police stations, mandatory affordable 

housing zones, land use areas, and household density) to see if there is a correlation, causation, 

or neither. A bivariate map shows the "quantitative relationship between two variables" (ESRI 

2022). To further analyze the data, I have run OLS (ordinary least squares) on specific datasets. 

The timeframe of the data is from 2020-2022 (see table below). Additionally, I have added 

pictures to show different steps along the way to portray the work needed to get to the final 
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analysis stages. The workflow for this methodology is first sought to define project parameters 

followed by data collection analysis and representation of finding (figure 1). The starting images 

of the variables can be seen in figures 2-12. 

 

Literature Review 

I have been reading this to reference other relations to crime. Therefore, I have added 

household density as well as affordable housing areas to the scope of my analysis. This could 

potentially be a huge part of the equation when it comes to crime. The density of people in an 

area could cause more conflict between individuals. This will also tie in nicely with my 

population and mandatory affordable housing analysis (Neighborhood Crime Exposure among 

Housing Choice 2011). 

This report speaks on race and the criminal justice system. I have included a few race 

comparisons in my research as sort of a baseline. The topic of rice and crime has been 

thoroughly researched and I don't believe I could add any value to the discussion through the 

lens of my project. However, I have included it to give more context and some background to 

Seattle. I have chosen to perform an analysis on the total population, white population, and 

black population. This will give me a good idea of the composition of Seattle and see where any 

disparities may be. It will also add value to the other variables I have chosen such as household 

density and mandatory affordable housing areas. This will also give context to how densely 

packed some of the smaller neighborhoods are in Seattle. While there are some very large 

coastal neighborhoods as you can see in the figures later in this report, there are also many 

small densely packed neighborhoods. This could also be a leading reason for crime in these 
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areas as the increased density of people could draw out more conflict. Overall, I believe that 

adding population as a starting point for my overall analysis will give the other research more 

context and expand certain ideas (Report to the United Nations on Racial Disparities in the U.S. 

Criminal Justice System 2018). 

The article “Relationship between Police Presence and Crime Deterrence” (2022) digs 

into police presence and crime rates. It seems to affect crime rates as well, so I added this to 

my analysis. In Seattle there 5 precincts and a headquarters. I hypothesize that there will be 

increased crime rates around the precincts. I am not sure whether this is due to the precincts 

being strategically placed, increased police officer traffic being able to catch more crimes or 

another reason. However, I do believe this will give more insight into crime (Relationship 

between Police Presence and Crime Deterrence 1985). 

The article, “Does Affordable Housing Attract Crime to the Neighborhood?” (2022) 

speaks on the benefits of affordable housing areas and how they are not linked to crime. This is 

contrary to what I found in my research. I do believe that it most likely varies from city to city, 

but it is hard to ignore my findings. Affordable housing is very beneficial to many, so it is 

unfortunate that in Seattle specifically, it seems to be highly correlated to crime. Some personal 

experience I have with this is the affordable housing around the University area. This housing 

has helped many students and families struggling to be able to live in that area. However, it has 

a high crime rate attached to it. Living in that area while attending the University of Washington 

was very frightening at times. Walking around an area that was supposed to be safe, but having 

students constantly being mugged, assaulted, and harassed was not conducive to a positive 

University experience. While this is just anecdotal evidence on my part, the areas where 
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affordable housing was often were the places students tried their best to avoid. Oddly enough, 

there was a significant police presence there as the University had its' own police force. Their 

abilities to prevent or act on crime must have been severely depleted as crime still ran rampant 

through the area. Even being inside the buildings of the University was not safe as students 

were often approached aggressively, screamed at, and even mugged occasionally. This was 

occurring inside official University buildings such as the HUB which contained restaurants for 

lunch and administrative offices. I also lived in Capitol Hill among a line of affordable housing. I 

could not keep windows open for fear of someone climbing in. Not to mention that it was 

impossible to fall asleep with them open because of the constant screaming and sirens that 

were coming from outside. All this to say that mandatory affordable housing has significant 

benefits for large portions of the population, unfortunately, in Seattle they are plagued with 

crime as well (Does Affordable Housing Attract Crime to the Neighborhood? 2022). 

Seattle is well known for its homeless problem and has made virtually no progress in 

solving the issue. The above article describes the shift in attitude that may be occurring within 

the government of Seattle. As more analysis is done on homelessness and its' relation to crime, 

the more Seattle government officials have realized how interconnected the two are (Magnets 

of Crime 2022). Unfortunately, I was not able to find reliable data for homeless populations 

across Seattle as the numbers as well as the locations are constantly fluctuating. This was very 

disappointing to me as it was one of my original ideas for what I wanted to study in relation to 

crime. The article did give me some insight into which neighborhoods were heavily frequented 

by the homeless in the city and what was going on there. It references the many encampments 

in Capitol Hill which have a heavy association with homicide. When looking at a crime map of 
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Seattle, Capitol Hill is the densest portion of the city in terms of total incidents. The high 

homeless population of this area, linked with mandatory affordable housing, and a high 

population, in general, may be why this area is experiencing so much more crime when 

compared to other portions of the city. It is important to keep this in mind when looking at all 

the research in my paper. However, it will not be covered directly in the scope of this project. 

(Magnets for Crime 2022). 

Causes of Crime (1996) describes multiple factors which the author believes might be the 

cause. The factor I will take from this piece is income. Income has been included in many 

variations within this project. Although not addressed directly, I have used other factors to 

analyze various income levels. These are mandatory affordable housing zones and undesirable 

land. I believe these two factors could play a huge role in explaining crime while giving an idea of 

how income can affect crime. This has been a topic that has been thoroughly researched over 

the years which is why I chose two factors that play a part in income but haven't been researched 

as heavily (Causes of Crime 1996). 

Top 10 Reasons for Crime (2019) describes 10 factors that might increase crime rate. It 

gave me a good idea of the various causes tend to look at when addressing crime. When looking 

through datasets to analyze for my project, I referred to these reasons heavily. While many of 

them aren’t directly addressed in my research, I believe that I have chosen variables that cover 

aspects of them while adding value to them as well. (Top 10 Reasons for Crime 2019). 

The Cause of Crime (2022) talks about how education level matters for crime rate. It 

seems like this topic is heavily researched when it comes to crime as well. It is a piece of the 

puzzle, but I will not address it in my research. It seems to be thoroughly covered and I do not 
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believe I could add any more value to the topic in that sense. I will keep it in mind though as I 

analyze the variables that I have chosen. If something comes up where I think it could add value, 

I will throw it into my analysis (The Cause of Crime 2022). 

I analyzed the Seattle government website for the various types of crime that they 

reported on and the concentrations of said crime. There had been a stretch of consistent 

decrease in violent crime year over year but that has shot up in the past couple of years. Property 

crime has also sharply risen. While I will not be addressing property crimes in my research, it is 

something to keep in mind when looking at the status of Seattle as a whole. If heavy amounts of 

property crimes are committed and criminals go unpunished or are not found, this could drive 

people away from living in Seattle. As more people leave the area, the Seattle government will 

have less revenue through taxes to fund the necessary programs throughout the city. This 

potentially leads to an underfunded police force that is ineffective at its job. Causing a feedback 

loop in which Seattle is consistently spiraling. I have chosen to focus on violent crime because 

that is what I experienced the most while living in Seattle. This piqued my interest and has 

motivated me to try to find more causes or symptoms of violent crime. It has also caused me to 

think about Seattle's actions with its police force. In recent years, they have defunded their 

budget and cut roles in an already understaffed force. These factors could be what is causing 

people to commit more crimes. (Seattle Crime Dashboard 2022). 

 
Results 

 
Figure 12 is a heat map charting where the highest amounts of crime in Seattle are. 

Without any other details, you can see that there are some obvious areas with high crime rates 

compared to other portions of the city. Capitol Hill is the most significant source of crime in the 
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city. Typically, areas along the water have lower amounts of crime while more inland areas 

have higher amounts of crime. Other significant hotspots include Fremont, Greenwood, and the 

University area.  

Figures 13-21 will compare crime and various populations. We will start by comparing it 

to the total population (figure 13). I used a bivariate map to show these two variables together. 

We can see that coastal areas seem to have a large population but a low amount of crime. 

However, there is a large amount of crime and a large population along the Southeast side of 

Seattle. If we look at Capitol Hill, where the highest amounts of crime are, it also has a high 

population. This is also true for Rainer (SE Seattle) and North Park. However, it is not true for 

the University area and West Seattle. These areas have high crime but low population. 

The total population seems to have a somewhat significant crime rate. The higher 

population but small neighborhoods mostly have high crime as well. This could be due to how 

stacked on top of each other people are in these areas compared to larger neighborhoods that 

also have a high population. We can see that there is a significant reading in the robust PR 

category for the OLS analysis. This signifies that there is somewhat of a correlation here. 

However, the value is somewhat on the smaller end of the significance spectrum. (Figures 13-

15) 

White population and crime seem to correlate in North Seattle but not South. High 

white populations in North and Central Seattle coincide with high crime but this is not true in 

the South. We can also see from the OLS analysis we are not getting any significant readings. 

(Figures 16-19) 
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High black population levels and crime seemed to be flipped from the white populations 

in crime. High black populations in the North don't typically have correspondingly high levels of 

crime. However, in South Seattle, high population levels do seem to correlate with crime rates. 

We also get a significant reading in robust PR through the OLS analysis meaning that there does 

seem to be some correlation between a high black population and high crime. (Figures 19-21) 

 Switching gears, figure 22 is household density vs crime rate. This map reflects the initial 

spread of the crime heat map very well. A lot of the high-density household areas also have a 

high crime rate. The areas that have a high household count, but low crime seem to be larger 

land areas. This means that while they might have many households, they are more spread out 

compared to smaller neighborhoods where there is a high number of households meaning the 

density is increased. This density could be a symptom of crime. The data when you compare 

this and the population seem to suggest that the more people there are in a confined area, the 

higher the likelihood of crime is. 

 Figures 22-24 look at mandatory Housing zones vs crime rate; we can see what seems to 

be a correlation. Before running any analysis on this, it is very telling just by looking at the two 

maps side by side. It looks to be that every area that has mandatory affordable housing area, 

has a high crime rate too. It matches the crime map almost perfectly. After running regression 

analysis (OLS) on the data it further proves that areas with mandatory affordable housing zones 

have a distinct correlation with crime. OLS gave us a very high reading for the robust probability 

statistic. This was very interesting to see as I had a strong hunch that the two would be heavily 

correlated due to my personal experiences living around affordable housing in Seattle. The 

extent that it seems to be correlated surprised me. My hypothesis for this was the areas around 
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Capitol Hill and the University area would have both high crime and many affordable housing 

areas. The fact that the crime map and affordable housing map are almost identical both 

confirmed my hypothesis and blew it out of the water. Some areas have mandatory affordable 

housing that lacks a significant amount of crime but, these are few and far between. Combining 

the other variables, I have provided analysis for such as household density and population, they 

seem to complement each other in that the areas that have all three as high values, tend to 

also have high crime levels. This is a huge finding as I had not seen many studies that 

referenced all three variables, many completely ignore household density and mandatory 

affordable housing zones entirely. 

 Undesirable land, also known for my purposes as historic landfills, doesn't seem to 

correlate with crime rates. Historic landfills are usually considered unwanted land so I was 

expecting affordable housing to be centered around these areas but that doesn't seem to be 

true either. High-crime areas are somewhat close to the landfills, but I don't believe I can draw 

a direct connection. This was very surprising to me as initially; I had expected the undesirable 

land to be part of mandatory affordable housing zones which had a strong correlation with 

crime. I had also performed various types of analysis on this dataset to see if I could draw any 

interesting data out but still could not get anything of value. After thinking about why there was 

no correlation and looking where on the map they are, I did come up with a hypothesis. While 

this may be undesirable land from a historical perspective, it is all located in areas high in value. 

Along the coasts, in the middle of the city, and by the University of Washington. This makes the 

land valuable as more people are moving to Seattle causing the infrastructure to grow. People 

are willing to pay in the millions for a location along the waterfront meaning that an area that 
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used to be undesirable is now very desirable. This could be the reason for the lack of crime in 

these areas (Figure 25). 

 Police stations and crime seem to be more correlated. In all high crime rate areas, there 

is a police station at least nearby. This could be strategic planning by Seattle PD to place their 

departments in areas they know have a high crime rate. Another possibility is that because of 

the increased police presence in these areas, they can catch more occurrences of crime. It is 

hard to determine the potential link between crime and the location of police stations without 

further research. Most of the precincts were built ~30 years ago so it makes strategically placing 

them based on recent crime a stretch. These spots in Seattle could have historically been crime-

ridden as well but the analysis would have to be done from around the time these precincts 

were constructed to be able to tell definitively. The areas they are in are heavily populated 

meaning that not only is there an increased amount of police around the precinct areas but, 

there are also more people to potentially commit a crime. Thus, increasing the odds that a 

violent crime is to be committed and/or reported (Figure 26). 
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Conclusion 
 
 I believe that the way I have structured the analysis will provide insightful data into 

what may be the driving factors behind increased crime in the Greater Seattle area. Comparing 

all the variables through bivariate charts, heat maps, and OLS regression will allow viewers to 

get a sense of all the correlations and understand the issues we have in Seattle. The data I have 

chosen to analyze is interesting to me because it is not necessarily mainstream reasons as to 

what could be causing crime. I'm hoping this will allow for new insights to come up or, at least a 

pattern to start coming forth. On top of the unique variables I have chosen, I have also run an 

analysis on a couple of population subsets to give a baseline on what may be occurring.  

 Future research based on my findings would be expanding on other major races in the 

Seattle area, further analysis on when/where/why police precincts were built, density ratios in 

the various neighborhoods within Seattle for population, and adding an income and education 

analysis would build off the mandatory affordable housing zones findings while adding context 

to all the other variables. The purpose of this Master Report is to spatially analyze violent crime 

rates in Seattle in 2020 to determine common demographic or locational relationships. I have 

concluded that there is a correlation between mandatory affordable housing zones, housing 

density, population density, police precincts with crime rates in Seattle.   
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Figure 1:  Workflow 
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Figure 2: Cleaned Crime Book 
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 Figure 3: Original Violent Crime Map  
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Figure 4: Land use map to pull undesirable land from 
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Figure 5: Black population heat map 
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Figure 6: Seattle Neighborhoods 
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Figure 7: Summarize within tool combining the census and crime data 
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NAME 
YEAR 

PUBLISH
ED 

OWNER URL DESCRIPTI
ON 

COORDINA
TE SYSTEM 

Household 
Density 2022 Seattle City 

GIS 
https://seattlecitygis.m
aps.arcgis.com/home 

Household
s per area WGS 84 

Land use Areas 2022 Seattle City 
GIS 

https://seattlecitygis.m
aps.arcgis.com/home 

Various 
types of 

land 
WGS 84 

MHA Zones 2022 Seattle City 
GIS 

https://seattlecitygis.m
aps.arcgis.com/home 

Zones 
specified 

for 
affordable 

housing 

WGS 84 

Police Stations 2022 Seattle City 
GIS 

https://seattlecitygis.m
aps.arcgis.com/home 

Police 
stations 
across 
Seattle 

WGS 84 

2020 Crime 
Stats 2020 Seattle City 

GIS 

https://data.seattle.go
v/Public-Safety/SPD-

Crime-Data-2008-
Present/tazs-3rd5 

Incidents 
of crime WGS 84 

Seattle 
Districts 2020 Seattle City 

GIS 
https://seattlecitygis.m
aps.arcgis.com/home 

District 
markings WGS 84 

Seattle 
Population 2019 US Census 

Bureau 

https://www.census.go
v/geographies/mappin

g-files/time-
series/geo/tiger-

data.html 

Total, 
white and 

black 
population

s 

WGS 84 

Figure 8: Data procurement 
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Figure 9: Household density 
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Figure 10: Mandatory affordable housing areas 
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 Figure 11: Police Precincts 
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Figure 12: Crime density analysis 
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Figure 13: Crime vs. Total Population Bivariate Map 
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Figure 14: Crime vs. Total Population OLS Map 
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Figure 15: Crime vs. Total Population OLS Map 
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Figure 16: Crime vs. White Population Bivariate Map 
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Figure 17: Crime vs. White Population OLS Map 
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Figure 18: Crime vs. White Population OLS Map 
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Figure 19: Crime vs. Black Population Bivariate Map 
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Figure 20: Crime vs. Black Population OLS Map  
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Figure 21: Crime vs. Black Population OLS Map 
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Figure 22: Total Households vs Crime Bivariate Map 
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Figure 23: Mandatory affordable housing OLS   
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Figure 24: OLS Regression Analysis on mandatory affordable housing 
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Figure 25: Undesirable Areas vs. Crime Density 
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Figure 26: Police Station Spatial Distribution vs Crime Density 
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