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Motivation

Figure 1: The average number of gun crimes by month in Chicago from 2001-2017. Each line represents a
different year and there is a pattern evident in which during colder months with more precipitation, there
are fewer gun crimes. Meanwhile, in warmer, less wet months, there is less gun crime. Therefore, there are
ecological factors that play into levels of gun crime.
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Figure 2: The number of gun crimes in Chicago by year from 2001-2017. There was a fairly regular decline
in gun crimes from 2001-2014, before a spike occurred. There is not yet a conclusion about what exactly
caused this spike in crimes.

Figure 3: Results from Stark (2017) showing the relationship between mortality rate and research funding
in the United States. In relation to mortality rates, it is the second-least funded cause of death after falls.
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Figure 4: Results from Stark (2017) showing the relationship between mortality rate and publications. In
relation to mortality rates, it is the least researched cause of death.
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Methods

Figure 5: A simple two generation cellular automata model that follows the local rules present in the table
below. Source: http://eric rollins.home.mindspring.com/introProgramming/hw5.html

Figure 6: The transition table for the two generation cellular automata model shown above. In each time
step, the cells sum the contributions of the two cells to the left and the two cells to the right, then update their
state based on this chart. Source: http://eric rollins.home.mindspring.com/introProgramming/hw5.html
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Figure 7: The histogram of crime counts in Chicago for 2008. The distribution is non-normal and therefore
the statistical tests used must take this into account. Because the variance of this data is far larger than
the mean (µ = 128.88, σ = 2.29× 104), we need to use a negative binomial distribution instead of a Poisson
distribution.
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