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Seasonality of Crime in Normal, Illinois: 2004-2017
Abstract

We will use the publicly available reported data on monthly crime by local police departments to see how
crime rises and falls in relation to factors such as temperature and other economic indicators such as
unemployment. By studying Normal and its seasonal crime rates, it will show whether research applied on a
broader scale can be used to also examine criminal activity in a smaller region. Different types of crime will be
examined to see if they show significant variations due to seasonal factors including theft, robbery, burglary,
and motor vehicle theft. Economic factors such as an increase or decrease in the availability of jobs seasonally
will also be incorporated to observe the specific factors which affect criminal activity. This local research will
investigate further into the effects of seasonality crime by focusing on the statistical analysis of crimes in the
city of Normal. These findings can help prepare community leaders to mitigate increases in criminal activity
when the causes of those fluctuations are determined and bring greater awareness to the general public of the
likelihoods of crimes occurring.
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Seasonality of Crime in Normal, Illinois: 2004-2017
Brandon Chang
I. INTRODUCTION
Crime is a serious issue that often dominates
the news with weekly reports as is often seen in
major cities such as Chicago. Shootings in Chicago
are increasing with the increases in temperature
ȋ Ƭ ǡ ʹͲͳȌǡ    
hold true for smaller communities and other types
of crime? Gaining a more detailed understanding of
how crime changes seasonally can help law enforceǦ
ment and policymakers plan to mitigate the harmǦ
ful effects of crime on a community. When studied
ǡ  
 
 ͳͳΨ ȋ Ƭ ǡ ʹͲͳͶȌǤ   

 Ǥ
         
          Ǥ
Indirect costs include mental health issues of the
    Ǧ
Ǥ ǡ  

 
sleep and productivity in the future. Direct costs can
include the physical property that was damaged or
ǤǦ
proach to estimating the costs of various crimes asks
what the amount the average household is willing to
pay to prevent each individual type of crime (Cohen
ǡʹͲͲͶȌǤ ̈́ʹͺͲǡͲͲ
ǡ̈́͵Ͳǡͳͻǡ
̈́ͺͶǡͲͲͲ      Ǥ 

        ǡ 
ϐ  
  Ǧ
nal activity in a community.
      
can give more relevant results to assist local law
    Ǥ  ǡ
there was an average of 1,859 total crimes commitǦ
ted every year in the city during the period of 2012
ʹͲͳȋȌǤͶͷͲ
ʹͲͲͶʹͲͳͺǡ Ǧ
̈́ͳʹǦ
  ̈́ʹͺͲǡͲͲͲǤ
  Ǧ
standing crime and its determinants.
 
         
see how crime rises and falls in relation to factors
such as temperature and other economic indicators
 Ǥ
seasonal crime rates, it will show whether research
           Ǧ
amine criminal activity in a smaller region. Different
 
ϐ   Ǧ
ǡǡǡ Ǥ
Economic factors such as an increase or decrease in
 Ǧ
 ϐ    
criminal activity. This local research will investigate
  Ǧ
cusing on the statistical analysis of crimes in the city
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Ǥϐ  Ǧ
nity leaders to mitigate increases in criminal activiǦ
 ϐ Ǧ
       
   Ǥ

and other cyclical conditions and their correlation to
reported crimes (Cohn, 1990). Cohn took previous
studies that had focused on individual relationships
such as heat and assaults and examined the results
as a whole to determine how weather factors affect
different crimes. The relationship of temperature
  Ǧ
ear in some works. The linear view is that increases
in temperature will always lead to a similar increase
        
ǡ Ǧ
crease in crime.
In addition to these theoretical works, there
        
Ǧ  
national data. Cohn and Rotton (2000) studied levǦ
els of crime in the city of Minneapolis over a periǦ
od of two years. Using reported crimes and weather
data such as temperature, wind, and rainfall, they
Ǧ
  ϐ         
property crimes when using hierarchical regression.
ǡ  ȋʹͲͳͲȌ   
and the rates of aggressive crimes that occurred in
Cleveland, Ohio. The crime data used was from loǦ
cal law enforcement and it was found that higher
temperatures showed a linear relationship to the
  
crime and temperature. Additionally, one study that
          
(1997), where nationwide crime data was collected
along with yearly average temperatures to attempt
ϐǤ  
with the other studies done, it found mixed results
 Ǧ
  Ǥ  
  Ǧ
ϐ  ǡ

II. LITERATURE REVIEW
Ǧ
tween trends in weather and crime rates have differǦ
  Ǥ
   
due to frequency of social interactions (Glaeser et
Ǥǡ ͳͻͻȌǤ         Ǧ
cial interactions leads to increases in crime. When
a person commits a crime, their actions cause othǦ
           
commit a crime. This adds a social component into
Ǧ Ǧ
es with increases in temperatures. During months
with warmer temperatures, people are more likely
 
 ǡ Ǧ
currences of crimes. Another theory of the causes of
crime uses the rational theory of decision making in
   ȋ     ʹͲͲȌǤ   
  
    ϐ  
a crime. Weather conditions that make it more apǦ
pealing to commit crimes would lead to higher rates
of criminal activity. Rainy days and other conditions
  
 
 Ǥ
        
       
potential triggers and causes of criminal activity.
 Ǧ     
studied include temperatures, amount of rainfall,
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times
each
month. This makes it dif�icult
to analyze

ǡǤϐ

the trend of these categories. As a result, the crimes
Ǥ
 ϐ      ǡ 
monthly data for each selected type of crime was
 Ǧ
 ʹͲͲͶʹͲͳͳͺǦ
͵ ǣ ǡǡ
Ǥ
Ǥ
The equation used to estimate the seasonality of
each of the three crime categories in the study inǦ
        
   Ǥ    
         
  Ǧ
linearity if all 12 months were used in the equation.
A value of 1 was assigned to the month in which
         Ͳ
was assigned to the remaining months. The dumǦ
        
        Ǥ 
ϐ  
Ǥ
also created to capture a general trend over time for
  
   Ǧ
mal.
The limitations of this estimation setup are that
      ǡ 
weather experienced in every month can differ over
the years, and that the type of crimes studied are
   ϐ     Ǥ
In addition, crimes that are underreported to the poǦ
    Ǥ
ǣ

ϐ   Ǥ
 
 Ǧ 
work in gathering local police reports on crime. The
   
     ǡ    Ǧ
 Ǥ
  ǡ
     ϐ     
some other studies, which had daily or hourly data,

   ϐ  Ǧ
Ǥ           
the trends that emerge in relation to yearly cyclical
factors in the weather.

III. DATA AND METHODS
         
     Ǥ  Ǧ
       ʹͲͲͶǦʹͲͳ
and are divided into categories for each type of
    ǡ   ǡ
   Ǥ   Ǧ
         
crimes and does not include information on arrests
or convictions. The crime reporting methodology
ϐʹͲͳʹǡ 
after 2012 including all reported offenses for every
incident. If a crime was committed that included
       ǡ  
 Ǥ 
would only impact crime that involves two offenses
    
ʹͲͳʹ
after. Another limitation of the data is that there are

time for some types of crime, such as criminal sexual
  ǡ        ͷ
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 εήȾ1 ήȾ2 February
ήȾ3  ήȾ4ήȾ5 May
ήȾ6 ήȾ7 ήȾ8 August
ήȾ9ήȾ10 October
ήȾ12ήȾ13ήɂ
This regression was repeated for each of the
three categories to test the seasonality of each type
       ϐ   
     
comparison to the total amounts of crimes reported.
  
 ͳ
in the Appendix.
IV. RESULTS

    ͳǡ    Ǧ
ence higher amounts of crimes in comparison to the
months during the winter and summer. Since coefǦ
ϐ  ǡ
         
  
ǡ 
   Ǥ      
         Ǧ
es the highest occurrences of crime with a positive
ϐ ͶǤͻͳǤ
          
     Ǥ  ϐǦ
  ǡ
ǡǡ ǡ
       Ǥ 
Ǧ   ͳͲǤ͵Ͷ͵ͺ   ϐ   
ͳΨǦǤͶͲͳ
for the multiple regression model of total crimes.
Ǧ
sonality shows a slightly different result. The numǦ
       
same general trend as the previous results for the

   ǡ     
ϐ Ǥ ǡ Ǧ
ϐ        
were not negative as with total crimes. With regard
ǡ 
ϐ ǤǦ Ǧ
ͲǤ͵ͷ͵ 
   Ǧ    ϐ 
ͳΨǤ

Ǥ
Moving on to the last category of thefts, the
      ϐ 
ǡ ǡ ǡ
 Ǥ 
less thefts when compared to January while the reǦ
Ǥǡ
   ǡ    
  
 Ǥ
 ϐ 
 Ǥ ϐ     
   Ǧ
Ǥ
 Ǧ ͺǤ͵ͲͲϐ 
ͳΨǦͲǤ͵ͷͲǤ
V. CONCLUSION
       
ǡ ǡ 
collected and studied. The results from the multiǦ
       
 
experience more crimes than others. The months of
      Ǧ
ϐ         
crimes while the lowest points were found during
 ǤϐǦ
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      ǡ  
the summer is a relatively low period for crime.
Crime levels usually rise along with the temperaǦ
ture, and although the summer months are the hotǦ
test of the year, they do not show the highest expectǦ
    Ǥ
However, the expected results may not hold true in
    
Ǥ
departure of college students during the summer,
overall crime levels would experience a drop in the
    Ǥ  
living in the city would mean fewer opportunities
ǤǦ
ϐ 
months that encourages more human activity outǦ
 Ǥ
 ϐ     Ǧ
responded with previous research with drops in
   Ǥ    Ǧ
ary showed the largest drops for total crimes as well
as for reported thefts. An exception to the pattern
found in the other two categories was the seasonalǦ
ǡ 
Ǥ ǡ
did not have a decreasing trend over time when anǦ

crimes. Looking at thefts during the winter months
        

March.
       
       
throughout the year. A crime awareness program
       
during the fall and spring. With the amount of exǦ
pected crime peaking in those months, residents
could take precautionary measures to protect their

       
more likely to commit crimes at those times. In adǦ
ǡ ϐ   
their amount of patrols and readiness according to
   Ǥ ϐǦ
  

         
    Ǥ
 Ǧ
ferent crime categories. Different categories of crime
   
Ǥ 
 Ǧ

   ǤǦ
          
        
metropolitan region.
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APPENDIX
Table 1: Estimation Results of Multiple Regression for Seasonality of Crimes
in Normal, IL (2014-2017)
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