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I. Introduction

The data-set chosen by me retrieved from the FBI government portal with the

title “2016 Crime in the United States”. However, the topic of the data-set is Crime in

the United States by Region, Geographic Division, and State, 2015–2016. This data-set

was collected by Uniform Crime Reporting (UCR). The purpose is to analyze the crime

in the United States by Region, Geographic Division, and State in 2015–2016. The

data-set provides the type of crime, the rate (per 100,000) of crime, and the percentage

change between two years in each region, geographic division, and state in 2015 and

2016. Murder and non-negligent manslaughter, rape (revised definition), rape (legacy

definition), robbery, and aggravated assault are categorized as violent crime.

Meanwhile, burglary, larceny-theft, and motor vehicle theft are categorized as property

crimes. The table also consists of the population of each area in the United State.

So, based on this data-set, I want to study the percentage change from 2015 to

2016 for the number of crimes in each region in the United States. Either its increase or

decrease, all depend on the data-set provided and the test analysis. Hence, I need to

analyze the data-set to find a conclusion for my case study. For the specification of the

target population, I choose all ages, male and female, all-region in the United States,

and all types of violent crime and property crime.
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II. Hypothesis Testing

1. Hypothesis Testing 1 Sample

Given the sample size, n is 8, and the mean is 1000000 with unknown variance. Based

on the data from Table 1, can we reject the null hypothesis that the mean of percentage

change for each type of crime at 0.05 significant level?

Table 1: Percentage Change For Each Type of Crime

Hypothesis Testing 1 Sample Coding Based On Table 1



5

H0: μ = 3

H1: μ > 3

Critical value:  (7,0.05)t 1.894579

Test Statistic: 0.04740116

Decision: Fail reject H0 (null hypothesis)

Conclusion: Since 0.04740116 (test statistic) < 1.894579 (critical value),its fail to reject H0.

There is insufficient evidence that we can reject the null hypothesis that the mean of percentage

change for each type of crime at 0.05 significant level.

Output of The Coding
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2. Chi-Square

From Table 2, we test the hypothesis whether the type of crime has a relationship with

years at the 0.05 significance level.

Table 2: Total number of offence for each type of crime in 2015 and 2016

Chi-Square (Two-way Contingency Table) Coding Based On Table 2
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H0: Type of crime has no relationship with years

H1: Type of crime has relationship with years

Critical value: 14.067142
 (7,0.05) 

Test Statistic: 5278.5

Decision: Reject H0 (null hypothesis)

Conclusion: Since 5278.5 (test statistic) > 14.06714 (critical value), its reject H0. There is

sufficient evidence to claim the type of crime has a relationship with years at the 0.05

significance level.

Output of the coding
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3. Correlation and Regression

The following data on the rate in 2015 and the rate in 2016 for the 8 types of crime

committed. Test the claim that the crime rate in 2015 will affect the crime rate in 2016

by using α = 0.05.

Table 3: Rate In 2015 And Rate In 2016 For Each Type Of Crime

Correlation And Regression Coding Based On Table 3
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 Correlation

By using cor() function we can determine the correlation coefficient (r). Regarding on

Table 3, the correlation coefficient is 0.9998427. So, the strength of the relationship

between two variables (rate in 2015 and rate in 2016) is strong. The equation of the

least-square regression line for rate in 2015 and rate in 2016 is 0.9748x+ 4.6807


y .

Coding Output

The strength of relationship between two variables are strong and positive correlation
(Correlation Plot)
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 Regression

H0: β = 0

H1: β ≠ 0

Critical value: 2.447 (6,0.05) t

Test Statistic: 0.996

Decision: Fail to reject H0 (null hypothesis)

Conclusion: Since 0.996 (test statistic) < 2.447 (critical value),its fail to reject H0. There is

insufficient evidence to conclude that the crime rate in 2015 affect the crime rate in 2016 at a

significant level of 0.05.

Coding Output
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Positive Linear Regression Relationship
(Regression Plot)
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III. Discussion

Four types of tests were conducted to study the percentage change from 2015 to

2016 for the number of crimes in each region in the United States. The four tests are

Hypothesis Testing 1 Sample, Chi-square, Correlation, and Regression test. The table

for each test was created based on the data-set chosen regarding to my case study.

From the hypothesis testing 1 sample, its fail rejects the null hypothesis since

the test statistic is smaller than the critical value. So, there is insufficient evidence that

we can reject the null hypothesis that the mean of percentage change for each type of

crime at 0.05 significant level.

For the chi-square test, since test statistic bigger critical value, its reject null

hypothesis. Hence, there is sufficient evidence to claim the type of crime has a

relationship with years at the 0.05 significance level.

In the correlation test, I found out the strength of the relationship between two

variables (rate in 2015 and rate in 2016) is strong because the correlation coefficient

calculated through the coding is 0.9998427. Besides, the equation of the least-square

regression line for rate in 2015 and rate in 2016 is 0.9748x+ 4.6807


y .

The last test is a regression test. From the test, its failure to reject H0 since test

statistic smaller critical value. Therefore, there is insufficient evidence to conclude that

the crime rate in 2015 affect the crime rate in 2016 at a significant level of 0.05.
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IV. Conclusion

Referring to the test, we can conclude that the mean of percentage change for

each type of crime is 3, which indicate total crime in United State increase by 3 from

2015 to 2016. Moreover, the type of crime has a relationship with years. As the years

increase, the total crime in the United state will also increased. The strength of the

relationship between the rate in 2015 and the rate in 2016 is strong. However, the

crime rate in 2015 do not affect the crime rate in 2016.

Briefly, the purpose of this study achieved. From this project, I learn how to

conduct the four tests which are Hypothesis Testing 1 Sample, Chi-Square,

Correlation, and Regression using R language. Furthermore, I also learn to make a

conclusion for each test handled in order to accomplish the purpose of the case study.
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