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Introduction 

Murder is a serious violence problem which has raised people’s concern. Frequent 
murder cases happened in the United States led to public panic. California ranked first 
at the total number of murders in the United States in 2017 (Statista, 2017). 
Particularly, according to the Homicide Report given by the Los Angeles Times (Los 
Angeles Times, 2018), until November 2018, 277 people were killed in L.A. City in 
the past 12 months. There exist significant social and economic factors that have an 
impact on the murder index in L.A. City. This project investigates the relationship 
between murder index and related socioeconomic factors through the tool of ArcGIS 
Map.  

This project is meant to answer the following questions: 
• Are murder cases clustered in specific areas throughout L.A. City? 
• What socioeconomic factors are related to the murder index in Los Angeles? 
• Considering these socioeconomic factors, what recommendations are provided to 

improve the problem? 

Data Collection 

Generally, this report has included demographic information of the city of Los 
Angeles, sorted by zip code, which including:  
 Simply Analytics (2018). % Education, < High School. Retrieved November 18th, 

2018, from Simply Analytics database. 
 Simply Analytics (2018). % Families, Single Parents with Children, 2018. Retrieved 

November 18th, 2018, from Simply Analytics database. 
 Simply Analytics (2018). % Population in Poverty, Total, 2018. Retrieved November 

18th, 2018, from Simply Analytics database. 
 Simply Analytics (2018). Murder Index, 2018. Retrieved November 18th, 2018, from 

Simply Analytics database. 
Esri Database. The World Street Maps, Base map. Retrieved November 25th, 2018. 
 



Methodology 

According to literature, I select several related variables, which including educational 
background, poverty level, family status and employment status (The Federal Bureau 
of Investigation, 2011). To investigate the relationship between the factors and 
murder index, I combine the distribution of murder index and every independent 
variable separately. Then, I will analyze the information from the maps.  

The process of making GIS map is as followed. First of all, the world street map is 
settled as the base map layer. Then, the murder index map in the city of Los Angeles 
acquired from the simple analytics is settled as the main map layer. To show the 
distribution of the frequency of the murder activity, I use graduated colors of the 
shapefile murder index map. Furthermore, to investigate the relationship between 
murder and other socioeconomic factors, I add a new layer and use proportional 
symbols to visualize the geographic distribution of these socioeconomic factors. 
Separated maps are provided from figure 2 to 8. 

  



Result 

Figure 1 Distribution of the frequency of the murder activity. 

 
Murder Index, defined by EASI, means “A higher value indicates more murders than 
average near the geography” (EASI, 2018). Figure 1 shows the murder index 
distribution in the city of Los Angeles sorted by zip code. From figure 1, the 
distribution demonstrates that criminal activities are concentrated in the middle and 
southern where are communities of downtown and San Pedro. Murder indexes in 
these two areas are from 164.1 to 197.0.  

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea,
Esri (Thailand), NGCC, © OpenStreetMap contributors, and the
GIS User Community
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Figure 2 Distribution of the Percentage of Population in Poverty in Los Angeles

 
The orange dots in the figure shows the percentage of population in poverty, and the 
choropleth shows the distribution of murder index. From figure 2 we can see that the 
population in poverty is concentrated in the downtown area and the neighborhood of 
Van Nuys of Los Angeles. The percentage of poverty is from 35% to 53%, which is 
ranked first in the city of Los Angeles. The distribution of the poverty population is 
generally correlated with the murder index. The hypothesis behind the reason is that 
the pressure of living in poverty cause people to commit to crime to get cash 
(Burdziak, 2017).   

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri
(Thailand), NGCC, © OpenStreetMap contributors, and the GIS User
Community
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Figure 3 Distribution of the Percentage of Single Parents with Children in Los 
Angeles  

 

The green dots in the figure shows the distribution of the percentage of single parents 
with children in Los Angeles, and the choropleth shows the distribution of murder 
index, as well. Figure 3 demonstrates single-parent families are concentrated in the 
downtown area of Los Angeles. The percentage of poverty is from 26.55% to 43.18% 
(Simply Analytics, 2018), which is ranked first in the city of Los Angeles. The 
community of Valley Glen also have a relatively high proportion of single-parent 
families. However, the distribution of single-parent families is relatively matched, not 
perfectly matched, with the distribution of the murder index. From the literature, 

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri
(Thailand), NGCC, © OpenStreetMap contributors, and the GIS User
Community
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comparing with normal families, children growing up in single-parent families have a 
higher probability to engage in criminal activities. The hypothesis is that children in 
single-parent families are usually exposed to the violent environment, and thus they 
regard violence as a normal activity in their daily life. Therefore, the chance of 
children in single-parent families to commit to murder is higher compared with 
children in normal families (Howell, 2015).  

Figure 4 Distribution of Percentage of Education Lower than High School 

The purple dots in the figure shows the percentage of education lower than high 
school, and the choropleth shows the distribution of murder index. The population of 
lower attainment is concentrated in the downtown area of Los Angeles. The 

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri
(Thailand), NGCC, © OpenStreetMap contributors, and the GIS User
Community
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percentage is from 30.23% to 79.05%, which is ranked first in the city of Los 
Angeles. This variable is correlated with the distribution of murder index from the 
map. Lack of basic legal knowledge can increase the risk of people to conduct a 
murder (Hjalmarsson & Lochner, 2012).  

Conclusion and Recommendation 

To conclude that, the communities of Downtown and San Pedro have relatively high 
murder index rate. The independent variables like poverty, family status and 
educational background have the correlation with murder index. Particularly, 
downtown has higher population in poverty, more single-parent families and higher 
distribution of population whose education attainment is lower than high school.  

Therefore, the downtown area is recommended to have more security sources to 
prevent the happening of murder and other criminal activities. Then, specific policies 
and programs can be provided for the disadvantaged people. Children in single-parent 
families can be offered special psychological care and financial support. Working 
with related non-profit organizations, governments can provide fathers and mothers in 
single-parent families with professional knowledge and guide them to raise children. 
Furthermore, for the reason to decrease the murder rate, people in poverty and of 
lower educational background can be given financial support and other social welfare 
benefits.  

 

Limitation 

Considering the limited time and academic level of the author of the project, this 
project contains several limitations. First, the reasons behind the murder of a society 
are complicated and interacted with each other. I only investigate three related 
variables which I believe are the most important ones. If more time and data are 
given, further research could investigate other socioeconomic factors, like race, 
median age, average household income, population distribution, distribution of luxury 
or poor residential areas and so on(SF, 1988). Second, the visualization of the maps 
may be not the most scientific and effective, considering the author’s inadequate GIS 
knowledge and the weak ability of aesthetic appreciation. Third, a statistical analysis 
of the data and modeling towards murder index could be effective further analysis. 
Last but not least, the analysis and recommendation are relatively superficial. Further 
research could be conducted to improve these limitations.  
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