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Abstract 

This paper examines the relationship between gun deaths and the number of NICS 

background checks (per 100,000 people) from FBI.gov, median household income from 

American Community Surveys 1 Year Estimates, percent of high school graduates and lower 

from American Community Surveys 1 Year Estimates, and the legality of private transactions. 

All of the data is on a by-state basis, covering all 50 states for the year 2017 because that is the 

most recent year where all of the data in the model is available. 
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Theory 

GUNDEATHSi = B0 + B1(NICS) + B2(INC) + B3(ED) + B4(PDUM) + εi 

 

The dependent variable “GUNDEATHS” measures the number of deaths by firearms per 

state, yearly, for every 100,000 people. As seen above, the estimated population regression model 

was created using ordinary least squares.  The term “NICS” is defined as the number of NICS 

background checks done by state, per year, for every 100,000 people. An NICS check is a 

background check that citizens must undergo if they buy a firearm from a federally licensed 

dealer. To test the significance of this variable, an upper 1-tailed t-test with a 5% level of 

significance will be used. This variable was chosen because although it doesn’t capture every 

single firearm sale in the United States, the majority of firearms transactions are done through 

federally licensed dealers, and it can be a good measure for number of guns sold per year. If the 

number of guns sold per year is increasing, it can be predicted that it is more likely that a 

criminally motivated person can get ahold of a gun since there are more in circulation which 

could be attained through illegal means (such as strawman sales, or theft), or a private sale. The 

predicted sign on this variable is positive. 

Some states do not require NICS checks when sales are done privately, between two 

individual parties. To capture that effect, included is a dummy variable called PDUM, which is 

the private sales dummy. Only 15 states require an NICS check for private sales on top of sales 

from federally licensed dealers. If the dummy equals 1, then the state allows private sales 

without an NICS check. If else, then the dummy will equal 0. To test the significance of PDUM, 

an upper 1-tailed t test with a 5 percent level of significance will be used. The private sales 

dummy is included because it will help separate states that allow private transactions and states 
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that don’t. What can be predicted from has been stated previously, if a state allows private sales it 

could be predicted that there is a higher probability of a “bad person” getting their hands on a 

firearm because the opportunity cost of selling a firearm to a person that is not allowed to buy 

one, is lowered significantly because it’s no longer the responsibility of the private seller to 

verify the buyers status. The predicted sign on this variable is positive. 

Median household income in 2017 inflation adjusted dollars by state represents the 

“INCOME” variable. It is included as a variable because it is expected that areas with higher 

incomes will have less gun deaths because crime is correlated with poverty. So it can be inferred 

that the “richer” the area, the less crime will be expected whether it is because they are able to 

afford private security or are able to successfully fund local police departments. To test the 

significance of the income variable, a lower 1 tailed test with a 5% level of significance will be 

used. The predicted sign on this variable is negative. 

Finally, an education variable “ED” is included. It is specifically the percentage of the 

population per state that are high school graduates (or equivalent such as GED) and lower, ages 

25 and up. It is expected that areas that are less educated will have a higher probability of greater 

occurrences of crime. This is similar to the income variable, but it better measures the effects of 

what happens when states have less funding for schooling compared to more funding. To test the 

significance of this variable, a lower 1 tailed t test with a 5% level of significance will be used. 

The predicted sign on this variable is negative because as the percent of the population that are 

high school graduates grow, it could be expected to see a decrease in crime. 
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Data & Empirical Methodology 

The base year for all of the data is 2017. The data used to measure the number of gun 

deaths is from the CDC/National Center for Health Statistics which utilizes the CDC WONDER 

database, the table is called “Firearm Mortality by State-1”. The data is by state for all 50 states, 

on a yearly basis, and is pre-adjusted & measured in deaths per 100,000 people. There are 50 

observations for this death by firearm variable.  

NICS checks are measured in number of checks per 100,000 people, per state for all 50 

states (50 observations), on a monthly & early basis. This data can be found on FBI.gov, and the 

table is called NICS Firearm Background Checks: Month/Year by state Year 2017. For this study, 

only yearly data was used, and in order to find how many checks were done per 100,000 people, 

the total number of checks per state per year were divided by the population, then 100,000 was 

divided by that number in order to find the number of background checks per capita. The specific 

data can be found later in this study.  

Income is measured as median household income in the past 12 months in 2017 inflation 

adjusted dollars. The data is on a by-state basis and measured yearly. However, the base year 

used is 2017. The data is pulled from the US Census Bureau, American Community Surveys 1-

year estimates, specifically it is table number S1901.  

Education is measured as the percent of the population of high school graduates (includes 

equivalency), people with less than 9th grade education, and 9th-12th grade education with no 

diploma for the population of each state, aged 25 years and up. People with 9th grade and below, 

9th-12th grade with no diploma, and a high school diploma or equivalent was summed up for use 

in this study. This data is pulled from the US Census Bureau, American Community Surveys 1-

year estimates, table number S1501.  
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The private sales dummy variable is measured as if the state allows private sales with no 

NICS check, the value equals 1. If else, the value equals 0. The data was pulled from Giffords 

Law Center To Prevent Gun Violence website, universal background checks by state.  

The scale variable used is total population estimates by state for the year 2017, from the 

US Census Bureau, American Community Surveys 1-year estimates, table number B01003. This 

variable is not estimated in the regression, it is only used for scaling purposes. 

 

Findings 

GUNDEATHSi = 35.7 + .00001155(NICS) - .0003492(INCOME) - .0636(ED) + 1.5(PDUM) + εi 

          Standard Errors    (11.23)         (.00004415)                   (.00009069)                         (.16625381)          (1.43687557) 

 

R2 = .4486 

Adjusted R2 = .3996 

 

The model above was estimated using ordinary least squares. Corresponding descriptive 

statistics data and correlation data can be found on the charts on the next page. As predicted 

previously in data and empirical methodology section of this research paper, all of the signs that 

were estimated, came out exactly as predicted by theory. According to R2, 44.86% of the 

variation of  gun deaths per capita, around its mean is explained by the regression. Since R2 

values of .4-.6 are expected for cross sectional state data, it can be interpreted as a well-fitting 

regression. According to adjusted R2, 39.96% of the variation of gun deaths per capita around its 

mean is explained by the regression, adjusted for degrees of freedom. According to the special 

case of F test, the model has a good overall fit because the null hypothesis was able to be rejected 

with a 5% level of significance. 4 T-tests were conducted, for NICS (upper 1 tailed test) and 

PDUM (upper 1 tailed test), the result was to not reject the null hypothesis. Those results are 
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against the initial beliefs for those variables, despite the estimated equation having the correctly 

signed beta values. Unlike INCOME (lower 1 tailed test) and ED (lower 1 tailed test), the result 

was to reject the null hypothesis, which was conducive with the previously predicted relationship 

stated previously in the paper. 

 

Descriptive Statistics for All Data Used 

The state with the highest rate of gun deaths per capita is Alaska! This is counterintuitive 

because one would expect states with large city populations would have higher gun deaths per 

capita! The state with the lowest rate of gun deaths per capita is Hawaii. Which could probably 

be predicted from their strict gun control regulation and a reasonably wealthy population. An 

interesting statistic is that Kentucky had over 104,000 background checks for every 100,000 

people! Kentucky bought more guns than they had people! 
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Pairwise Correlation Table for All Data Used 

As seen, there is not a single pairwise correlation value that is above .80. That is the first 

clue that there is no evidence of multicollinearity. Since there is no evidence of multicollinearity, 

there is a very small possibility of increased standard errors which lowers t scores, which can 

negatively affect hypothesis testing. In the appendix, VIF (Variable Inflationary Factors) were 

calculated, and no values over 5 were found, therefore the probability of multicollinearity in this 

experiment is next to 0. 

 

 

 

GLS model is depicted below. (Not needed in this study due to no evidence of 

heteroskedasticity from low VIF’s and no pairwise correlation values over .80) 

 

GUNDEATHSi = 33.4 + .0001(NICS) - .0003(INCOME) - .023(ED) + 1.85(PDUM) + εi 

          Standard Errors      (11.64)     (.00002)                  (.0001)                            (.1936)              (2.004) 
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Conclusion 

The purpose of the paper was to examine the relationship between gun deaths by state per 

100,000 people, the number of NICS checks per capita (per 100,000 people) by state, the median 

household income by state, the percent of the population that are high school graduates (or 

equivalent such as GED) and lower, ages 25 and up, and whether the state being measured 

allows private gun sales without an NICS check. To summarize the findings, the estimated model 

had no evidence of heteroskedasticity (due to the Park Test), no evidence of multicollinearity 

(due to VIF’s under 5, and no pairwise correlation above .80). The model also had a good overall 

fit due to the results of the special case of F test. The model also had an R2 that would be 

expected for cross sectional state data, and the adjusted R2 still showed that after adjusting for 

degrees of freedom, the model still explained almost 40% of the variation of gun deaths around 

its mean. Despite not being able to reject two of the four T tests, upon further thought, had the 

two variables been signed differently, all four of the T tests would have resulted in rejecting the 

null. As found in the pairwise correlation tables, a strong negative correlation of -.66 was found 

between income and gun deaths, and a slightly less strong, but still statistically significant 

correlation of .42 between percent of the population with a high school diploma or lower and gun 

deaths. The number of background checks completed per capita had a slight positive correlation 

with gun deaths, as well as whether a state allows private sales without NICS checks. 
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NICS checks (Before adjusted per capita) 
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NICS checks scaled 
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Total Data 

Adjusted for scale where applicable
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Code 

--- 

title: "Q's Regression Analysis Code" 

output: 

  word_document: default 

  html_notebook: default 

--- 

```{r} 

install.packages("pastecs") 

install.packages("corrplot") 

``` 

```{r} 

library(pastecs) 

library(corrplot) 

``` 

```{r} 

DATA <- read.csv("/Users/Q/Desktop/adjDATA.csv") 

DATA 

``` 

```{r} 

options(scipen = 999) 

``` 

```{r} 

stat.desc(DATA) 

``` 

```{r} 

regout <- lm(DATA$GUNDEATHS ~ DATA$NICS + DATA$INCOME + DATA$ED + 

DATA$PDUM) 

regout 

``` 

```{r} 

GLS <- lm(DATA$GUNDEATHS ~ DATA$NICS/DATA$POP + 

DATA$INCOME/DATA$POP + DATA$ED/DATA$POP +DATA$PDUM/DATA$POP) 

summary(GLS) 

``` 

```{r} 

VIF1 <- lm(DATA$GUNDEATHS ~ DATA$NICS) 

summary(VIF1) 

``` 

```{r} 



REGRESSION ANALYSIS 18 

 

VIF2 <- lm(DATA$GUNDEATHS ~ DATA$INCOME) 

summary(VIF2) 

``` 

```{r} 

VIF3 <- lm(DATA$GUNDEATHS ~ DATA$ED) 

summary(VIF3) 

``` 

```{r} 

VIF4 <- lm(DATA$GUNDEATHS ~ DATA$PDUM) 

summary(VIF4) 

``` 

```{r} 

summary(regout) 

``` 

```{r} 

corrs <- cor(DATA) 

corrs 

``` 

```{r} 

residuals <- resid(regout) 

residuals 

``` 

```{r} 

parkstats <- lm(formula = log(residuals^2) ~ log(POP), data = DATA ) 

parkstats 

``` 

```{r} 

summary(parkstats) 

``` 


