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1 Introduction

Gun control is a contentious issue in the US. With shootings making head-
lines in cities like Chicago, Illinois, or even Kalamazoo, Michigan, the impact
and efficacy of gun control is frequently under question. Furthermore, the
recent death of US Supreme Court Justice Antonin Scalia puts the future
of gun rights in question. For the first half of this project, we test if gun
availability and the strength of gun control laws predict gun murder. The
null hypothesis assumes that it does not.

There are numerous confounding variables when analyzing gun crime.
Most impmortantly, poverty and unemployment are generally thought to
contribute to crime in general. In the second half of this project, we test if
economic measures predict gun murder. The null hypothesis assumes that
they do not.

2 Methods

We use state values for the gun murder rate, gun ownership levels, registered
firearms per 1000 residents, Brady Campaign state scorecard, a measure of
gun law strictness, unemployment rate, and the supplemental poverty mea-
sure. We used the supplemental poverty measure instead of the typical
poverty measure, because the supplemental poverty measure accounts for
cost of living differences, which better captures urban poverty. For simplic-
ity, we’ve converted the Brady Campaign grades into numeric grade point
averages. We've also applied the logit transformation to the unemployment
rate, supplemental poverty measure, and the gun ownership rate.

Given this data, we regress gun murder on these variables, comparing
the full model with the model excluding the gun availability measures.
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The full model is
Y =A+ B1 X1+ Bo Xy + B3 X3+ By X4 + B5 X5,

where Y is the gun muder rate, X; is the unemployment rate, X5 is the
supplemental poverty measure, X3 is the gun ownership rate, X, is the
number of guns per 100,000 residents, and X5 is the Brady Campaign state
score.

2.1 Testing Gun Availability

In the first half of this project, the testing model assumes that By = By =
Bs = 0. This model is

Y = A+ B1X1 + By Xo,

where Y is the gun muder rate, X; is the unemployment rate, X5 is the
supplemental poverty measure.
2.2 Testing Economic Measures

In the second half of this project, the testing model assumes that B = By =
0. This model is
Y = A+ B3X3 + B4Xy + B5 X5,

where Y is the gun muder rate, X3 is the gun ownership rate, X, is the
number of guns per 100,000 residents, and Xj5 is the Brady Campaign state
score.

3 Results

Our data and regression results are contained in the attached Excel file.
Under the full model, we get

Y = 13.758232+2.6538614.X1+41.628763.X2+0.0532618 X3—0.0052635X 4 —0.0751184.X5.

We also get R? = 0.627136, RegSS = 44.026, RSS = 67.914.
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3.1 Testing Gun Availability

Under the testing model, we get
Y = 13.45568066 + 2.563082801.X; + 1.720659568 X2

We also get Ry = 0.617098, RegSS = 42.62791, RSS = 69.31209.

P _ n—k—1R3-RZ _ 50-5-10.627136—0.617098 __
Then, the F-statistic is Fy = . TR 3 0637136 =

0.39484. The corresponding p-value is 0.757328.

3.2 Testing Economic Measures

Under the testing model, we get
Y =2.612948405 — 0.463215458 X7 — 0.005381943 X5 — 0.244116066 X 5.

We also get Ro = 0.174768, RegSS = 3.419073, RSS = 108.52009.

fpio _ n—k—1R}-R§ _ 50-5-10.627136—0.174768 _
Then, the F-statistic is Fy = R Y SIAET =

26.69. The corresponding p-value is less than 0.0001.

4 Conclusions

Under the given data, we reject the hypothesis that gun murder is predicted
by gun availability, and accept the hypothesis that gun murder is predicted
by economic measures such as poverty and unemployment.

There may be additional confounding variables that are worth explor-
ing. For example, neighboring states with weak gun laws are sometimes
implicated in Chicago’s gun violence. Population density may also be a
confounding variable, since it related to the availability of victims. For his-
torical and legal reasons, American gun laws are relatively weak. It may
be useful to use data from other countries with much stricter gun control.
Furthermore, there are varying local and state gun control laws. These vari-
ables would likely require more complex techniques, or data that is more
difficult to find.
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