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Abstract
This study explores the effect of various factors on the crime rate in the US. The model is estimated using the OLS procedure and a cross-sectional data set across the fifty states in 2000.  The four variables that are found to have significant coefficients are police expenditures per crime in 1999, unemployment rate, per capita income, and the percentage of people living in poverty.  Specifically, for every dollar increase per crime in 1999, the crime rate is found to decline by 260 crimes per 100,000 population.  When the unemployment rate increases by 1 percentage point the crime rate increases by 64,939 crimes per 100,000 population.   For every 4 dollar increase in per capita income, the crime rate increases by about 1 crime per 100,000 population.  For a one percentage point increase in the poverty rate, the crime rate goes up by about 100 crimes per 100,000 population.
I. Introduction

According to the U.S. Department of Justice, the overall crime rate in the United States in the year 2000 was 4,124 crimes per 100,000 persons living in the United States.  The crime rate varies across individual states and could be more or less than the overall U.S. crime rate.  This study determines the importance of different factors that affect the overall crime rate in the individual states.  It is important for policy makers to know which factors affect the crime rate in the individual states to determine what type of policy changes can be made in order to lower the crime rate. 


Using a regression analysis, this study can answer the question of what factors affect the crime rate the most.  By developing an equation based on different studies that have been conducted in the past, a regression analysis is performed on a data set from the year 2000.  The data set is based on individual state information that is available to the public through the U.S. Department of Justice and the U.S. Census.  Once the regression equation is estimated, the significance of individual variables can be determined performing a T-test on the coefficient of each independent variable.


Some of the other studies, Machin and Meghir (2004) for example, on crime rate have conducted time series analysis in which the researchers have used past information on crime rate to predict the future crime rate.  Others such as Allison (1972) have focused on a single city in the US.  In this study, I formulate my empirical model based on the past literature.


This paper begins with a short economic analysis followed by a review of empirical literature.  Next the empirical model is specified and basic statistics with regards to observations are reported.  In sections VI and VII, I conduct and report the results of a multicollinearity and a heteroskedasticity test.  Then the estimation results are discussed in section VIII followed by concluding remarks in section IX.
II. Economic Theory
The economic theory that is mostly utilized to evaluate the decision of an individual on whether or not to commit crime is developed based on the marginal cost – marginal benefit model.  If the marginal cost of committing a crime is higher than the marginal benefit, it is smart to not commit the crime.  The marginal cost is defined as follows.

MC = f(P,T,W) 

where MC stands for Marginal Cost of committing crime, P is the probability of being caught, T is the time served under sentence if convicted, and W is the wage rate of the individual.

According to the above equation, the marginal cost of committing crime is an increasing function of the probability of getting caught, the time served under sentence if convicted, and the individual’s wage rate.  Given a constant benefit, Figure 1 shows the individual’s decision on how much crime to commit.

Figure 1: Marginal Cost vs Marginal Benefit
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As shown in Figure 1, the optimal level of crime is determined by the intersection of the marginal cost – marginal benefit curves.  The above model helps us define the variables contributing toward the crime rate.  For example, a person with a higher level of education is expected to have a higher wage rate therefore facing a higher marginal cost of committing a crime.  If an individual is well educated (s)he has more to lose if (s)he commits a crime because (s)he has higher wages.  
III. Review of Literature

Many studies have been done on crime rate in the United States and other countries.  Blumstein (2004) talks about how it is very important for government officials to have these studies performed to know how to help prevent crimes by altering policies that these studies recommend.  Many studies have found factors that affect crime rate that cannot really be changed by government entities. John P. Allison (1972) talks about crime rate in Chicago and uses a very large number of variables to fully capture the factors affecting crime.  Allison finds that variables such as the distance between the suburbs and the inner city actually affect the crime rate in the city of Chicago.  This factor is not one that policy makers usually think about when talking about bettering crime rates.  

Most of the time, the main factors affecting crime rate have to do with economic incentives of committing crimes.  Allison finds that unemployment rate is one of the biggest factors that contribute toward crime rates.  Allison finds that both the unemployment and the poverty rates, to have significant and positive effects on crime rate.  Machin and Meghir (2004) find that when there are larger numbers of people with low wage rates, the crime rate usually goes up.  Merlo (2003) also shows the positive correlation between the inequality in the income distribution and the crime rate.  These economic factors can be explained by the fact that when people are not making money through a job, their marginal cost of committing crime declines, hence increasing the probability of committing a crime.
 To capture the effect of the probability of getting caught on the crime rate, Merlo includes the level of police expenditures in his model.  He defines this variable to have a negative and significant effect on the crime rate.  Allison also talks about this idea of police expenditures being a factor in determining the crime rate.  Allison however did not find this variable to be significant in his study of crime rate in Chicago.

The composition and density of the population have been referred to as possible determinants of crime rate.  For example, Machin and Meghir (2004) explore the effect of the percentage of population living in urban areas on the crime rate.  Allison goes further to find that the percentage of young adults in the community (ages 15 to 24) to have a positive and significant effect on the crime rate.  Allison also finds that gender can also be a key factor affecting the crime rate.  More specifically, he finds that the difference between the percentage of females and the percentage of males in the population to have a negative and significant effect on crime rate.  

Other things also have effects on crime rates.  Levitt (1998) explains that criminal justice policies have an effect on the crime rate.  This explains that when an area has a higher conviction rate, the crime rate should be lower because there is a greater chance of the person going to jail and losing out on the opportunity to be making money they would have been able to make if they had not committed the crime.  Levitt also describes the ideas of incentives as another way that crime rate can be affected by criminal justice policies.  Rules such as Three Strikes laws are used to help deter crime although there is no evidence of those laws having a negative effect on the crime rate.  

Education is another factor in determining crime rate.  Allison finds that when people are more educated in the community there is less crime.  Becker (1962) reinforces this idea with his study on crime and how punishment relates to crime rates.  Becker uses the marginal costs and marginal revenues to show the equilibrium rates of crime.  His study uses the rate of capture and conviction as one of the main variables.  Becker’s data helps find out how much crime is actually the optimal amount based on how much it costs to catch criminals and the costs to society for people committing crimes.

Table 1 summarizes the results of three empirical studies on crime rate.  Allison uses time series data from the city of Chicago as his data set.  Machin and Meghir however do use some cross sectional data for the country of England as well as time series data.  They analyze time series data from various sections of the country.  Merlo uses only cross sectional data with the 50 states as his sample.  All three studies use Ordinary Least Squares (OLS) as their method of estimation.  

Table 1: Empirical Resources Compared
	Author (Year)
	Sample Method
	Dependant Variable
	Independent Variables

	Allison, John P. (1972)
	OLS, Time Series
	Crime Rate in the City of Chicago
	Actual Crime Rate of the Community, Population of the Community, Distance in Miles between the community and core city*, Population Density, Percentage of community’s population which is 15 through 24 years old*, percent of male civilian members of the work force over 14 which are unemployed*, number of persons in the community per police officer, mean number of years of education completed by males 25 and older*, percentage of non-whites in the community, difference in percent of females and males in community*, expenditure by the community for police protection per capita, expenditure for parks and recreation*,  per capita income, expenditure per student for education by the community, percentage change in the community between 1950 and 1960.

	Machin, Stephen and Costas Meghir (2004)
	OLS, Cross Sectional and Time series.
	Log[Cat/(1-Cat)] where Cat denotes area crime at a given time
	Net return from an act of crime*, average wages*, unemployment*, crime from the year before*, population, area, and time.

	Merlo, Antonio (2003)
	OLS, Cross Sectional (50 States)
	Observed Property crime rate
	Income Distribution, Police Expenditures, Probability of Apprehension


*Denotes Significant Variable

IV. Model Specification

To study the effect of various factors on crime rate, Equation 1 below is estimated using the OLS procedure and a cross sectional data set consisting of the fifty states in the US in the year 2000.
Equation 1: 

CrimeRatei=f(Popi, Seniori,, Unempi, Educi, Femalei, Incomei, Arresti, PolExpCrime99i, Povertyi) + errori

The Dependent variable is the crime rate of each individual state expressed in number of crimes per 100,000 citizens.  The definition and expected signs of each individual independent variable used in Equation 1 is given in Table 2.

Table 2: Independent variables included in Equation 1 with their definitions and expected signs of their coefficients.

	Independent Variable
	Definition
	Expected Sign of Coefficients

	Pop
	Population Density; population per mile
	Positive

	Senior
	Percent of population over the age of 65
	Negative

	Unemp
	Unemployment rate
	Positive

	Educ
	Percent of people over the age of 25 with a college education
	Negative

	Female
	Percentage of females in population
	Ambiguous

	Income
	Per capita income
	Negative

	Arrest99
	Arrests per police agency per 100,000 citizens in 1999
	Negative

	PolExpCrime99
	Police Expenditures in 1999 per crime committed in 1999
	Negative

	Poverty
	Percentage of people below the poverty line
	positive


The variable population density (Pop) measures how dense the population of a given state is.  Population density is measured on a population per square mile basis.  This variable is included in Equation 1 to capture the effect of the degree of urbanization on the crime rate.  As Machin and Meghir discussed, theoretically there is more crime in urban areas which would make this variable to have a positive effect on the crime rate.

The percent of the population over 65 (Senior) is a measure of the seniors that live in each specific state.  The theory behind this is that more crimes are committed by younger people in a community than the rest of the population.  The reason is that the opportunity cost of committing crime is lower among younger people.  This variable is expected to have a negative effect on the crime rate.  This means that the older the population is the less crime there should be in that state.

The variable, unemp, measures the unemployment rate in a state.  This is a measure of economic incentives relating to crime.  When unemployment is high, the opportunity cost of committing crime is much lower because people do not have jobs to provide them with income.  Allison (1972) includes the unemployment rate among the male labor force between the age of 15 to 24 in his model and finds the coefficient on this variable to have a positive and significant effect on crime rate. Machin and Meghir (2004) also argue for the inclusion of unemployment rate among the set of independent variables in Equation 1.
Education (Educ) is the percentage of people over the age of 25 that have at least a college education.  The theory behind the inclusion of this variable in Equation 1 is that when people are less educated are more likely to commit crimes.  The reason is that more education individuals have higher levels of income resulting in a higher marginal cost of committing crime.  Allison (1972) includes the average number of years of education for males over the age of 25 in his model and finds the coefficient of this variable to have a negative and significant effect on crime rate.
The variable, female, measures the percentage of the population that is female.  Allison (1972) includes the gap between percentage of females in the population and percentage of males in the population in his model and finds the coefficient of this variable to have a negative effect on crime rate.  He justifies his finding based on the argument that women are less likely to commit crimes than men.  In the absence of a strong theory on the effect on the variable, female, on crime rate however, I expect an ambiguous sign on the coefficient of this variable.

The per capita income in each individual state (Income) is a measure of how much income people have on average in a state.  This touches upon the idea of opportunity costs along with unemployment.  Machin and Meghir (2004) find the coefficient on this variable to be negative and significant in their study of economic incentives and their relation to crime.  Theoretically if people are making more money they will be less likely to commit crimes because of the opportunity costs involved.  This variable should have a negative effect on the crime rate (especially property crime rate) because if people are making lots of money they will not have the need to commit crimes.  Some types of crimes can be a source of income.  Theft would be an example of these types of crime because the person performing the theft is gaining an asset.
The number of Arrests per police agency per 100,000 citizens in 1999 (Arrest99) is a measure of how often criminals are arrested for their crimes.  This variable is lagged because the number of arrests the year before is expected to affect the crime rate the next year.  This variable is included in Equation 1 to capture the probability of getting arrested.  All else equal, the higher the probability of getting arrested, the higher is the marginal cost of committing a crime.  Becker (1962) studies the effects of the rate of getting arrested on the crime rate.  Becker finds that the higher the coefficient on arrest is expected to have a negative sign. 

Another variable that is included in Equation 1 to capture the probability of getting arrested is the variable police expenditures per crime in 1999 (PolExpCrime99).  This variable is lagged because the police expenditures from the year before affect the probability of getting caught in the next year.  According to Merlo (2003), generally police expenditures is the one variable that affects crime rate the most because it represents how much effort is being put into stopping crime.  Including police expenditures from the current year as an independent variable in Equation 1 would not make sense because the amount of police expenditures in the current year depends on the crime rate in the current year.  The expected sign of the coefficient on this variable is negative.

The variable Poverty measures the percentage of the population below the poverty line.  This variable is included in Equation 1 to capture the effect of income distribution on crime rate.  Merlo (2003) discusses the idea of income distribution being an important factor when talking about the crime rate in a particular state.  The more people impoverished the more crime there should be a particular state.  This is because people that are impoverished have much less to lose from committing crime and more to gain.

V. Data Analysis
Table 3, below, summarizes the main statistics on each variable included in Equation 1.  The data sources for the above variables are the Federal Bureau of Investigation’s Uniform Crime Reports for the year 2000 and the US Census website.  
Table 3: Statistical Data Regarding Variables in Equation 1

	Variable
	Maximum
	Minimum
	Median
	Mean
	Standard Deviation

	Pop
	1134.5 (N.J.)
	1.1 (Alaska)
	88.1
	182.036
	250.46

	Senior
	17% (Florida)
	7% (Alaska)
	13.00%
	12.78%
	1.69%

	Unemp
	6.1% (Alaska)
	2.5% (Nebraska)
	3.50%
	3.55%
	.61%

	Educ
	33.2% (Mass.)
	14.8% (W.V.)
	23.35%
	23.78%
	4.28%

	Female
	51.6% (RI)
	48.1% (Alaska)
	50.75%
	50.62%
	0.76%

	Arrest99
	521 (Ark.) 
	3 (Missouri)
	25.48
	52.55
	84.26

	PolExpCrime99
	$64.43 (Wisc.)
	$6.54 (Alabama)
	$10.64
	$12.96
	$10.72

	Poverty
	21.6 (Miss.)
	5.6 (N.H.)
	11.00
	11.73
	2.96

	Crime
	5,830.0 (Ariz.)
	2,288.1 (N.D.)
	4,069
	3,980
	940.82


Notice that Arizona had the highest crime rate in the year 2000 with a crime rate of 5,830 crimes per 100,000 citizens.  The Lowest crime rate can be found in North Dakota where the crime rate was only 2,288.1 crimes per 100,000 citizens.  The most educated state is Massachusetts where 33.2% of people over the age of 25 had a bachelor’s degree. In West Virginia, there were only 14.8% of people over the age of 25 with a bachelor’s degree or higher.  Alaska held the minimums in multiple categories including population density at 1.1 people per square mile, people over the age of 65 at 7%, and percent of females at 48.1%.  While Alaska held the minimums in many categories it had the highest unemployment rate at 6.1%.  Also notice that some variables such as population density have a very large standard deviation while others such as unemployment rate and the percent of the population that is female have very low standard deviations.

VI. Test for Multicollinearity 
There are two different types of multicollinearity.  These two types are perfect multicollinearity and imperfect multicollinearity.  Perfect multicollinearity is when an independent variable has a perfect linear relationship with one or more other independent variables.  This violates Classic Assumption VI which states that no independent variable can have a linear relationship with one or more other independent variables.  The other type of multicollinearity is imperfect multicollinearity which is when two independent variables are highly correlated but they do not have a perfect linear relationship.


Under the multicollinearity problem, the estimates will still be unbiased as long as the other classical assumptions are not violated.  A major problem under multicollinearity is that the standard errors of the estimates will increase.  This ultimately causes the t-statistics to become very small which will make it hard to find the coefficients on thses variables significant.  Under multicollinearity the coefficients on uncorrelated independent variables will remain unaffected.  Table 4 shows the correlation coefficients for each pair of variables used in this study.  The rule of thumb is that a correlation coefficient higher than .8 is considered too high.


As Table 4 indicates, there is very little correlation among the variables used in the study.  The only two independent variables that are highly correlated are Income and Education, with a correlation coefficient of .79.  This may cause a problem with multicollinearity between these two variables.  This correlation makes sense because people with a college education make more money than people who have less than a bachelor’s degree. 

Table 4: Correlation Coefficients of Independent Variables and Dependent Variable

	
	CRIME
	ARREST
	EDUC
	FEMALE
	INCOME
	POLEXPCRIME99
	POP
	POVERTY
	SENIOR
	UNEMP

	CRIME
	 1.000000
	 0.073101
	-0.103450
	-0.026382
	-0.096574
	-0.299249
	-0.144977
	 0.326789
	-0.227045
	 0.292310

	ARREST
	
	 1.000000
	-0.232180
	-0.285463
	-0.181117
	 0.000134
	-0.159380
	 0.047374
	-0.098119
	 0.285272

	EDUC
	
	
	 1.000000
	-0.050033
	 0.796971
	 0.390139
	 0.471864
	-0.606707
	-0.244568
	-0.205517

	FEMALE
	
	
	
	 1.000000
	 0.077965
	-0.090512
	 0.484019
	 0.322943
	 0.517065
	-0.278741

	INCOME
	
	
	
	
	 1.000000
	 0.575704
	 0.652153
	-0.605820
	-0.169572
	-0.114859

	POLEXPCRIME99
	
	
	
	
	
	 1.000000
	 0.509451
	-0.380089
	-0.190527
	 0.208431

	POP
	
	
	
	
	
	
	 1.000000
	-0.225159
	 0.171256
	-0.053793

	POVERTY
	
	
	
	
	
	
	
	 1.000000
	 0.087340
	 0.301395

	SENIOR
	
	
	
	
	
	
	
	
	 1.000000
	-0.409166

	UNEMP
	
	
	
	
	
	
	
	
	
	 1.000000


Because of the problem of multicollinearity between the education and income there can be two equations set up to see which equation has the highest predictive power.

Equation1A: 

Crimei=B0+B1Popi+B2Seniori+B3Unempi+B4Educi+B5Femalei+B6Arresti+B7PolExpi+B8Povertyi +errori
Equation1B: 

Crimei=B0+B1Popi+B2Seniori+B3Unempi+B4Incomei+B5Femalei+B6Arresti+B7PolExpi +B8Povertyi + errori

In Equation1A, the variable Income has been removed to get rid of the multicollinearity problem between the variables education and income.  Equation1B has the variable, education removed.
VII. Heteroskedasticity

Heteroskedasticity is a problem that occurs mostly in cross-sectional data sets such as the one used in this study.  Normally a model is supposed to be homoskedastic which means that the residuals have the same variance.  Heteroskedasticity occurs when the residuals of the estimated model do not have constant variance across various observations.  When heteroskedasticity occurs it does not affect the expected value of the coefficients of a model but OLS underestimates the standard errors of the estimated coefficients.  This affects the results of the t-tests for significance.


When running a white test in EViews the R2 comes out to be .32565 and there are 50 observations in the study.  The critical chi-squared value is about 16.92 at a 5% level of significance.  A null hypothesis is set up to state that there is homoskedasticity (no heteroskedasticity) and an alternative hypothesis states that there is heteroskedasticity.  The nR2 comes out to 16.28 which is lower than 16.92.  This means that the null hypothesis must be accepted and that there is no heteroskedasticity in this model. 

VIII. Empirical Estimation Results
 Table 5 below summarizes the estimation results of equations 1A and 1B.  Equation1B has the highest adjusted R2 which means that it is the best option to estimate the model if looking purely at the predictive power of the equations.  The R2 and the adjusted R2 are a measure of the predictive capabilities of the equations.  Equation1B has an adjusted R2 of .5722 while Equation1A has an adjusted R2 of .4609.  This means that the independent variables included in Equation1B can explain 57% of variation in crime rate around the mean crime rate.
After running the regression, the next step in the process is to use a two-sided t-test to find the significance of each of the variables in the study.  To do a two-sided t-test first one would set up a null hypothesis and an alternative hypothesis.  The null hypothesis would be that each variable does not significantly affect the dependent variable.  Then an alternative hypothesis is set up which is the opposite of the null hypothesis.  The alternative hypothesis would be that each variable does significantly affect the dependent variable.  Once the hypotheses are set up the critical t-values are found using a t-table.  Then the t-stats and the critical t-values are compared.  If the absolute value of the t-stat is greater than the t-test then we must reject the null hypothesis in favor of the alternative hypothesis.  If the t-stats are smaller than the critical t-values then we must accept the null hypothesis that the variables do not significantly affect the dependent variable.
Table 5: Estimation Results

Cross Sectional Sample from 2000

Sample Size: 50

Dependent Variable: Crime

	
	Equation1A
	Equation1B

	Variable
	Coefficient(T-Stat)
	Coefficient(T-Stat)

	Pop
	.736(1.131)
	.0535(.0876)

	Senior
	-3787.55(-.471)
	1914.478(.267)

	  Unemp
	66118.93(2.879)*
	64939.71(3.239)*

	Female
	-17467.24(-.767)
	-31938.34(-1.546)

	Arrest99
	.135(.101)
	.170(.145)

	Income
	-
	.227(3.776)*

	Educ
	6208.002(1.69)**
	-

	Poverty
	41.805(.784)
	99.96(1.991)***

	 PolExpCrime99
	-224.47(-5.638)*
	-260.102(-7.023)*

	Intercept
	11340.11(1.002)
	14568.36(1.459)

	Adjusted R2
	.4609
	.5722


*Denotes Significance at 1%**Denotes Significance at 5%***Denotes Significance at 10%
Equation1A and Equation1B have very similar coefficients on their variables.  In both equations the coefficient on population density (Pop) is very small, positive, and insignificant.  Also in both equations the coefficient on unemployment (Unemp) is positive and both are in the mid-sixty thousands.  The percentage of females in each particular state (Female) has a negative coefficient and in Equation1B the coefficient has an absolute value that is twice as high as in Equation1A.  The arrests per agency per 100,000 people in 1999 (Arrest99) has a very small positive coefficient in both equations.  The percentage of people living under the poverty line (Poverty) has a positive coefficient in both equations although in Equation1B the coefficient is twice as large as in Equation1A.  Police expenditures per crime in 1999 (PolExpCrime99) has a coefficient that is negative and nearly the same in both equations.  The percent of people over the age of 65 (Senior) has different signs in each equation.  In Equation1A the coefficient is negative while in Equation1B the coefficient is positive.  The absolute values of these coefficients are both large.  Because the equations are so similar, with the exception of the variables Income and Education, the adjusted R2 is turned to, to determine which equation is better for this model.  Since Equation1B has a higher adjusted R2 it would be the preferred model in this instance.
With 43 degrees of freedom the coefficients on the variables Pop (population density), Senior (percentage of people over the age of 65), Female (percentage of people that are female), and Arrest99 (arrests per agency per 100,000 people in 1999) are all found to be insignificant.  There may be some small problems with this study that cause many of the variables to be insignificant although other studies find similar variables to be significant.  One of these problems may be that the data may have some inaccuracies. There may be some omitted variable bias because of the omission of variables to solve for the multicollinearity problem.  In Allison’s study on crime in Chicago the coefficients on the variables Senior and Female were both found to be significant.  In his study both of these variables have coefficients that are negative.  He may have found these variables to have significant coefficients for a number of reasons.  One major reason may be because of the type of data set that he was using.  Allison uses time series data from a single city which may affect the significance of these different variables.  Allison’s study was also performed in 1969 instead of 2009 and times may have changed since then and different variables may have a different affect on crime.

This is interesting because many people associate urban areas with having more crime which is not the case.  The population density should accurately represent how many people live in urban areas instead of rural areas and it is not found to have significant coefficients.  Policy makers may concentrate their efforts on stopping crime in urban areas when in fact there are just as many crimes committed per 100,000 people in rural areas as there are in urban areas.  Also many people assume that crimes are committed by younger people such as juveniles and that older citizens do not commit crimes.  According to the results this is also not true.  The coefficient on the percentage of citizens over the age of 65 is found to be insignificant and has varying signs between the two equations.  This means that states with a large population of senior citizens have just as much crime as states with few senior citizens.  The number of arrests per agency per 100,000 people in 1999 is found to have an insignificant coefficient which means that the number of arrests the year before does not scare people into not committing crimes.  Policy makers may think that locking up more people for their crimes will discourage people from committing crimes in the future which is not the case.  People are not discouraged by the amount of arrests performed the year before.  Another assumption that many people may make is that females commit much less crimes than males do.  According to these results the percentage of females in a state does not have a significant coefficient and therefore does not really affect how many crimes are committed.  Between this and the senior citizens variable, this study proves that young males do not commit more crimes than the rest of the population although it is assumed that they do.  


The variables that were found to be significant were PolExpCrime99 which is the police expenditures per crime in 1999, the Income which is the per capita income, Poverty which is the percentage of people living under the poverty level, and Unemp which is the unemployment rate in each particular state. The coefficients on the variables PolExpCrime99, Income, and Unemp are all significant at 1%.  The variable Poverty is significant at a 10% level of significance. 

The variable PolExpCrime99 is significant at 1% which means that one can be 99% sure that the coefficients for this variable significantly affect the crime rate for a particular state.  The coefficient for this variable is negative meaning that when police expenditures from the year before go up the crime rate in the next year go down.  More specifically when the police expenditures per crime in 1999 goes up by by 1 dollar per crime the crime rate goes down by 260.102.  This is the expected effect of police expenditures on crime.  Also this agrees with the literature.  Most studies find that police expenditures do have a negative effect on the crime rate because when people spend more money to stop crime the crime goes down.  For policy makers this means that spending the extra dollar per crime actually has a large effect on the crime rate and makes it worth spending.

Income which is the per capita income is also significant at 1% which means that one can be 99% sure that the coefficients have a significant effect on crime rate.  The coefficient for Income is positive meaning that when per capita income goes up the crime rate also goes up.  More specifically when Income goes up by 1 dollar the crime rate goes up by 0.277.  This does not agree with the expected sign.  The sign for the coefficient on Income was expected to be negative but instead it is positive.  The literature also finds this variable to have a negative effect on crime most of the time.  The reason this may be positive is that when there is higher income the distribution of wealth becomes wider.  The poverty may be larger in states such as these which would lead to a higher crime rate.  This means that having a higher per capita income is not necessarily a good thing.  Policy makers should not be concerned with how high their per capita income is in a particular state but instead they should concentrate on the wealth distribution instead.

Poverty is the percentage of people living under the poverty level in a particular state.  This variable is found to have a coefficient significant at the 10% significance level.  This means that one can be 90% sure that the coefficients on Poverty do affect the crime rate.  The coefficient is positive which means that when poverty is higher the crime rate will also be higher.  More specifically when Poverty goes up by 1% the crime rate goes up by 99.96 crimes per 100,000.  The positive coefficient on the variable Poverty is as expected and agrees with the literature.  Merlo (2003) finds that income distribution is a very large factor in crime rate and finds it to have a positive coefficient.  What this means for policy makers is that they should try to reduce the amount of poverty in their states.  They can do this by making the income distribution more even which will reduce the amount of poverty and in turn reduce the amount of crime in their state.

Unemp is the percentage of people who are unemployed in a state.  The variable is expected to have a positive effect on crime rate.  According to the results the coefficient on the variable is positive and is significant at the 1% significance level.  The coefficient is 64939.71 which means that when unemployment goes up by one percentage point the crime rate goes up by 64939.71 crimes per 100,000 people.  According to the literature the unemployment rate was supposed to have a positive effect on the crime rate.  This means that whatever politicians can do to reduce the unemployment rate can help reduce the crime rate.  If the government can provide programs to give people jobs and reduce the unemployment rate the crime rate can be reduced.  

IX. Conclusion
This study has found that there are four major contributors to crime rate.  These four variables are the police expenditures per crime from the previous year, the per capita income, the unemployment rate, and the percentage of people living under the poverty line.  The police expenditures per crime must be lagged to capture the true effect of the police expenditures per crime on the crime rate.  It is found that this has a large effect on crime rate and that policy makers should consider spending the extra dollar on police expenditures has a huge effect on the crime rate. Also unemployment rate has a very large effect on the crime rate.  When unemployment is high the crime rate will also be high.  This means that policy makers should do all in their power to lower unemployment if they want to reduce the crime rate.  This is somewhat expected because when people are unemployed their marginal cost of committing a crime is very low. Poverty also has an effect on the crime rate because when people are living in poverty they have a lower marginal cost and are more likely to commit a crime when faced with the opportunity.  This means that reducing poverty will reduce the amount of crime.  In states that have better wealth distributions there will be less crime because there is less poverty and the wealth is better distributed.


One very interesting finding of the study is that the per capita income has a positive effect on the crime rate.  This is most likely because when there is a higher per capita income the wealth is distributed more widely.  This means that people will want to commit more crimes such as theft and burglary on the portion of the population that is wealthier.  Just because the per capita income is very high it does not mean that most of the people in that state are very wealthy because a few people with very large incomes will pull the per capita income up.  This in turn makes the wealth distribution very wide and may mean that there are still many poorer people in the state that will have incentive to commit crimes.  This means that policy makers should not necessarily want to have a large per capita income because there still may be more crimes.  They instead should worry more about the wealth distribution in their state to make policy decisions.


For future studies there are many things that could be done differently.  With more time it may be interesting to see what a variation of cross sectional and time series would result in.  If the study could be done across the fifty states over ten years the results may come up differently.  Also it would be interesting to have data on an individual level and test just a single large city using individuals as the observations.  This could help capture some of the moral aspects that cannot be accounted for in this study.  Another thing that may improve this study would be to have access to more current data.  This may change the results as the world we live in changes as time moves forward.  I would also suggest trying a study across different developed nations to see how different the US is from other countries across the world.

Different variables used in this study go into different areas of the idea of marginal cost and marginal benefit.  For example the unemployment rate both decreases the marginal cost and increases the marginal benefit.  If an individual is unemployed they have less to lose because they do not have job that they stand to lose if they commit a crime.  Also if they are unemployed the marginal benefit will be higher because they will be gaining some form of income when committing property crimes that they did not have before.  Poverty is another variable that will decrease the marginal cost and increase the marginal benefit.  If there are more people that are impoverished they will have lower marginal cost because they have very low income and they stand to gain much more so their marginal benefit is much higher.  

Education increases the marginal cost for an individual because if someone is more educated they will most likely be making more money and stand to lose much more if they commit a crime and are caught and convicted.  Income has the same effect as education because if someone has a higher income then they stand to lose much more in opportunity costs.  The number of arrests per agency per 100,000 citizens affects the marginal costs because it increases the chance that someone is caught and convicted of the crimes they commit.  Police expenditures have the same effect on marginal cost as the arrests do because if there is more money spent for police expenses then the probability of getting caught will be higher which will increase the marginal costs.
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