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I. Introduction
  In the United States, a super economy country for decades, how many people still commit property crimes in order to maintain their lives? Why do they commit crime? What are the factors that can help to reduce the property crime rate? Property crime has a constant decline since 1973 (U.S. Department of Justice). 




Although we are facing falling of property crime rate, it is still a major problem which is threatening civilian property in our society. Recent studies focus on economic and demographic approaches separately. However, crime is an incorporation of economic and society. This paper will examine the effects of both of these two aspects on Property crime rate by using the state level data in 2003 and Ordinary Least Squares (OLS) method of estimation (Studenmund 34). From an economic perspective, property crime is expected to be affected by unemployment and poverty rate, and the degree of urbanization. From a demographic perspective, crime is expected to be affected by age, education attainment. Another factor to consider is the size of the police force state-wide.  

  This paper consists of seven sections. Section I is introduction. In section II I describe the empirical model and analysis the variables. Section III is a data analysis. In section IV and V, I will do Multicollinearity and Heteroskedasticity tests. And in section VI, I present the estimation result. The section VII is a conclusion. 
II. Empirical Model
In order to investigate the impacts of various variables on property crime rate, Equation 1 bellow is estimated using a cross-sectional data set consisting of 50 states of the nation in the year 2003. EViews 3.1 Statistical Software is used to conduct OLS estimation. 
Equation 1: PC = f (EDU, AGE, POVERTY, UR, POSL) + error term

The dependent variable PC (Property Crime) measures burglary, larceny theft, and motor vehicle theft crime rate per 100,000 inhabitants in a state. The explanatory variables are listed in the table below, and the table also includes their definitions and expected effects on property crime rate.
Table 1: Definitions of the Independent Variables Included in Equation 1 
and Their Expected Sign of Coefficients
	Independent Variables
	Definition
	Expected Sign

	EDU
	Percentage of population 25 years of age and older who have completed a Bachelor’s Degree.
	Negative

	POVERTY
	Percentage of population whose income fall below Poverty Level in the Past 12 months. 
	Ambiguous

	UR
	Unemployment Rate
	Positive

	POSL
	Number of Police officers and sheriffs per 10,000 population
	Negative

	AGE
	Percentage of population between 15 and 24 years old.
	Positive

	URBAN
	Percentage of population who live in cities that have a population of 75,000 or more.
	Positive


The variable EDU (Education Attainment) measures the percentage of the population over 25 years old that have bachelor degrees. As people choose to continue their education, they need to make some obvious investments like tuition and time. This is called human capital investment, and refers to the accumulated skills and experiences that can make workers more productive (Stiglitz and Boadway, 1994).  With the increase of the human capital level, workers can earn increased wages and the potential for promotions. Thus, the opportunity cost of committing a crime increases, and people tend not to engage in crime. Lochner’s analysis (2004) on 20-23 year old men in 1980 reveals that high school drop-outs are more likely to engage in crime than people who have high school diplomas or bachelor degrees. In another study, Lochner and Moretti (2004) reports that a 1-year increase in average schooling levels will reduce property arrest rate by slightly more than 10 percent. Therefore, all of these statistics strongly support that education attainment has a negative affect on crime rate.
The variable AGE measures the percentage of the population who are between the age of 15 and 24. Lochner (2004) argues that young adults who have not begun to work and do not have income are more likely to commit crime as their net expected benefits from crime is positive. Lochner (2004) also shows that the highest arrest rates for both property and violent crimes occur among the people who are between the ages of 16 and 18, roughly the same age most males enter the labor market, and property crime declines rapidly after age 25. The figures from a book “Crime in the United State 2002” published by Bureau of Justice of Statistics in 2003 show that 41% of the population that have been arrested were between the ages of 20 and 24. Therefore, the coefficient of AGE is expected to have a positive sign.
The variable POVERTY measures the percentage of households who live below the Federal poverty threshold. The Federal poverty index is measured based on wage-income. Levitt (1999) argues that a higher percentage of poor people will cause fewer opportunities to commit property crime, because the expected benefits associate with stealing from poor people are low. Also, Fadaei-Tehrani and Green (2002) show that the correlation between poverty and property crime rate is negative. 
There are reasons to believe that poverty and crime are positively correlated. One reason is that compared with rich people who have enough income to support daily consumption, poor people may commit property crime to sustain living. Moreover, with the development of technology, rich people increase their investments on home security and automotive antitheft devices, something poor people cannot afford. The data from the journal of Research in Crime and Delinquency shows that in the 1970s high income people were more likely to be burglarized, but in the 1990s, 60 percent of victims of burglary were the poor (1994). Therefore, the more poor people there are the more possibility that property crime will happen. Based on the above analysis, the coefficient of POVERTY is expected to have an ambiguous sign.
The variable URBAN stands for the percentage of the state population are living in cities with a population of more than 75,000. Most economic activities are centralized in urban areas. These business activities are made possible through social interactions, which increase the crime rates. Rephann (1998), a senior research fellow in Spatial Modeling Center argues that crimes usually happen in areas where population is diverse and people have different nationalities, races, and class levels. These people respond differently to rules. Moreover, in metropolitan cities, some people cannot achieve employment or fortune legally. This forms stratification, which causes people to commit crimes. Therefore, the coefficient of URBAN is expected to have a positive effect of crime rate.
The variable UR (Unemployment Rate) measures the percentage of people who are looking for jobs, but currently do not work. Unemployed people have very low income, but greater leisure time. In order to maintain lives and spend time, some unemployed people may turn to illegal activity as a source of income. According to the survey of adult offenders from President’s Commission on Crime in the District of Columbia (1973), in 1965, 60 percent of the people arrested had no record of being regularly employed. A study by Nilsson and Agell (2003) also suggests that, with a surge reduction in unemployment rate during the late 1990s, burglary and auto-theft decreased by 15% and 20%. Furthermore, Reilly and Wales (1992) use time-series data to show that there is a significant positive relationship between unemployment and crime for Scotland at a regional level. Therefore, coefficient of unemployment rate is expected to have a positive effect on crime rate. 
The variable POSL measures the number of police officers and sheriffs per 10,000 populations in a state. Police officers’ duties are to maintain fair judicial policies and protect civilians’ lives and property. If there are more police force, potential criminals may be fearful and not commit crimes, especially property crime. Tella and Schargrodasky (2004) compare blocks in Buenos Aires before and after a terrorist attack of the main Jewish center in July 1994, and find that the car thefts fell by 75 percent in the block which had police protection. A report by Levitt (1997), a professor of economics at the University of Chicago, shows that the crime rate could be effectively reduced during mayoral and generational elections by increasing the size of the police in 59 large American cites over the period 1970-1992. Therefore, the coefficient of POLS is expected to have a negative sign.
III. Data Analysis
           Table 2: The highest, the lowest, and the mean rates 
                   of the selected variables of Equation 1
	Variable
	Highest 
	Lowest 
	Mean



	PC

(Property Crime Rate, per    

   100,000 habitants)
	Arizona 

(5632.4) 
	South Dakota (2001.7)
	3506

	UR

(Unemployment Rate)
	Alaska (10.52%)
	North Dakota (4.15%)
	7.16%

	EDU

(percent with college degree)
	Massachusetts (35.8%)
	West Virginia (17%)
	25.8%

	POLS

(Police Force per 10,000 population)
	New Mexico (28)
	North Dakota (11)
	20

	POVERTY
(percent of population)
	Louisiana (20.3%)
	Connecticut (8.1%)
	12.3%


The data source is the U.S. Department of Labour, Bureau of Justice of Statistics in 2003. The highest property crime rate happened in Arizona, with 5632.4 per 100,000 habitants. Massachusetts had the highest education attainment rate with 35.8 percent of its over 25 population having completed a Bachelor Degree; however, in West Virginia only 17 percent of over 25 population had completed a Bachelor Degree. Two economic indicators, the poverty and the unemployment rate are subject to wide variation across states. Louisiana’s poverty rate was more than 10 points higher than Connecticut. And Alaska’s unemployment rate was more than twice of North Dakota. North Dakota also had the lowest rate of police force.  
IV. Test for Multicollinearity 
There are two types of Multicollinearity problems. According to studenmund 

(2001), the first type is perfect Multicollinearity problem, which is a violation of Classic Assumption VI that no independent variable is a perfect linear function of one or more other independent variables. Imperfect Multicollinearity is a linear functional relationship between two or more independent variables that is so strong that it significantly affects the estimation of the coefficient of the variables. (2001)
  Multicollinearity problem will not cause the bias in the estimated coefficients, 

and overall significance of the equation and non-Multicollinear valuable will not be
affected. Since two or more independent variables are significant related, it is harder
to distinguish the effects of the variable from another, and then it is more likely to
make large errors in estimating the coefficients. Therefore, under Multicollinearity
problem, the standard errors of the estimates will increase, which is going to make the
t-scores drop (Studenmund 248-251).
  How do we know two or more independent variables are significantly correlated? Some researchers choose a number 0.8, which means there is a Multicollinearity problem when an absolute value of correlation coefficient exceeds 0.8. (Studenmund 256)

  Table 3 shows that the correlation coefficient among variables indicated in Equation 1. I found no significant correlation between variables. The highest correlation is 0.68, which is the correlation between POVERTY and EDU. Therefore, I conclude that Multicollinearity is not a problem in this model.   
Table 3: Correlation Matrix for All Explanatory Variables in Equation 1

	
	PC
	AGE
	EDU
	POLS
	POVERTY
	UR
	URBAN

	PC
	 1.000000
	 0.251813
	-0.191663
	 0.114244
	 0.340945
	 0.419896
	 0.571619

	AGE
	
	 1.000000
	-0.348094
	-0.210225
	 0.280952
	 0.050592
	 0.076405

	EDU
	
	
	 1.000000
	 0.097496
	-0.689747
	-0.226804
	 0.004788

	POLS
	
	
	
	 1.000000
	 0.213245
	 0.169787
	 0.029893

	POVERTY
	
	
	
	
	 1.000000
	 0.449549
	 0.045733

	UR
	
	
	
	
	 
	 1.000000
	 0.222704

	URBAN
	 
	
	 
	
	
	
	 1.000000


V. Heteroskedasticity Test

Heteroskedasticity is the violation of Classical Assumption V, which indicates “the variance of the distribution from which the observations of the error term are drawn is constant” (Studenmund, 89). According to Studenmund, the Heteroskedasticity is more likely to happen in cross-sectional models than in time-series models. There are two different kinds of Heteroskedasticity: pure and impure versions. Pure Heteroskedasticity exists when the error term of a correctly specified equation does not have a constant variance (Studenmund, 346); while impure Heteroskedasticity is caused by an error in specification, such as omitted variables (Studenmund, 351).
There are three major consequences of Heteroskedasticity. First, pure Heteroskedasticity does not cause bias in the coefficient estimates, because error term is not correlated with any independent variables. Second, Heteroskedasticity increases the variance of the distribution of the estimated coefficient. This is because the error term causes the dependent variable to fluctuate, which attributes to the independent variables. Third, Heteroskedasticity causes the variance and standard error of the coefficient to be underestimated.(Studenmund, 352) 
Economists use different tests for Heteroskedasticity. In this study I will use the White test, which is the most popular way. In the first step, I obtain the residuals of Equation (1). Next, I use squared residual of Equation (1) as a dependent variable in a second equation that includes in the dependent variables in Equation (1), the square of each independent variables included in Equation 1, and the product of each pair of dependent variables in Equation 1 (Studenmund, 361). The last step is to test the overall significance of the second Equation, and find out its R-squared (R²). If the number of observation (N) times R² is bigger than the critical chi-square value found in chi-square distribution with degrees of freedom which is equal to the number of the independent variables of the second equation, then we reject the null hypothesis. This means Heteroskedasticity is a problem in this estimated equation. If N* R² is smaller than the critical chi-square value, then we fail to reject null hypothesis. (Studenmund, 361)
After running the White Test, I found the critical chi-square value was equal to 40.113 at 27 degrees of freedom level with 5% significant; and in the second equation the value of (N* R²) is 28.29919. The critical chi-square is larger than (N* R²). So I fail to reject the null hypothesis at 5% level of significant. This means that I am 95% sure that Heteroskedasticity is not a problem in the Equation 1.
VI. Empirical Estimation Results

Table 4: The results of Estimation of Equation 1

Cross sectional sample in 2003

Sample size: 50

Dependent Variable: Property Crime Rate (PC)
	Variable
	Coefficient 
	t-statistic 
	Expected Sign

	EDU
	7.834621
	0.243313
	Negative

	POVERTY
	51.92869
	1.044587
	Ambiguous

	UR
	144.0478
	1.685884*
	Positive

	POSL
	13.80486
	0.453749
	Negative

	AGE
	148.1628
	1.449084
	Positive

	URBAN
	25.59612
	4.413645**
	Positive

	Intercept
	-1200.639
	-0.612147
	

	Adjust R-squared: 0.410791


Note:
Where *, ** denote significant at 10% and 5%
After running the regression, I use a two-sided t-test to examine the significance about each individual coefficient. In the first step, I set up the null hypotheses, which is each independent variable does not significantly affect the dependent variable; in another word, it means the coefficients equal to zero. The alternative hypothesis is that the coefficients do not equal to zero (Studenmund, 115). Next, based on the t-statistics obtained from the estimated regression, I will compare the t-statistics and critical t-value to decide reject or not to reject the null hypothesis. One tail and two tail tests have the same rule: If the absolute value of t-statistics is higher than critical t-value and t-statistics has the sign implied by alternative hypothesis, then we reject null hypothesis. Do not reject null hypothesis otherwise (Studenmund, 131).
Under the 43 degree of freedom, I find that the variables, EDU, POSL, AGE, and POVERTY do not have significant effects on the dependent variable which is property crime. 
As I mentioned in the second section, the similar works from Locher, Nilsson and other economists or socialists prove that the factors in my model indeed have a significant effect on property crime. However, the results do not strongly support their arguments based on the result of the two-sided t-test. Because there are no significant Multicollinearity and Heteroskedasticity problems, I think there might be some reasons that contribute this result, such as the accuracy of the data, and the sample size is not big enough, which lowers the degree of freedom; the omitted variables such as the consumption of illicit drugs and the budget to control property crime in each state. Therefore, the further study of the determinants of property crime is needed.

  However, there are still two variables that pass two-sided t-test. I am 90% sure unemployment rate (UR) significantly affects property crime (PC); and I am 95% sure that the degree of urbanization (URBAN) also significantly affects property crime (PC).
Table 5: The result of one-sided t-test for the coefficient of independent variables that pass two-sided t-test

	Variable
	Null Hypothesis 
	Alternative Hypothesis 
	Critical t-value 


	t-statistic
	Reject or Fail to Reject Null Hypothesis

	UR
	Negative or Equal to 0
	Positive
	1.681*
	1.685884
	Reject

	URBAN
	Negative
	Positive
	2.416**
	4.413645
	Reject


Note:
Where * and ** denote the significant at 5% and 1%
Based on the result of one-sided t-test, the first variable that passes t-test is unemployment rate (UR). Thus, I am 95% sure that the unemployment rate has a positive sign on property crime. More specifically, the unemployment rate increased by 1 point; there will be 144 more property crimes per 100,000 inhabitants. 

Another variable that passes one-sided t-test is URBAN. The coefficient of URBAN passes the one-sided t-test at 1% level of significance. Therefore, I am 99% sure that the sign of URBAN is positive. This means that for each 1 point increase in the percentage of population who are living in urban areas will cause this state’s property crime to increase by 25 per 100,000 inhabitants.  
VII. Conclusion
The purpose of this paper is to examine the determinants of the property crime rates in 50 states in the United States in 2003. In this paper I build an empirical model, which includes six independent variables: Percentage of population (1) who are 25 years of age and older with a Bachelor’s Degree (EDU), (2) whose income fall below Poverty Level in the Past 12 months (POVERTY), (3) whose age between 15 and 24 years old (AGE), (4) who live in cities that have a population of 75,000 or more (URBAN). I also includes (5) unemployment rate (UR), (6) police forces (POSL) in the set of independent variables. 
After analyzing the data by using EView, I do not find significant Multicollinearity and Heteroskedasticity problems in this model. However, four variables, EDU, POSL, AGE, and POVERTY’s hypotheses cannot be rejected because of lower t-statistics. In other words, I cannot conclude that the education attainment (EDU), the police forces (POSL), poverty rate (POVERTY), and age (AGE) have significant effects on property crime rate. These results are opposite of some economists’ studies. The problems may be caused by small sample size and omitted variables. There are still two variables pass both two-sided and one-sided t-test. I am sure that the unemployment rate has a positive effect on property crime; the unemployment rate increased by 1 point, there will be 144 more property crimes per 100,000 inhabitants. I am also I am sure that the degree of urbanization affects property crime positively; for each 1 point increase in the percentage of population who are living in urban areas will cause this state’s property crime to increase by 25 per 100,000 inhabitants. 
The study of crime is significant, because the property crime problem is a combination of society and economic problems that affect each individual and the entire country. I hope this paper can give its readers more understanding about our society and economy, and encourage them to work together to control property crime. 
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“Crime in the United States/2003.” U.S. Department of Justice. Washington, DC. October 25, 2004.
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Data on Police Forces from U.S. Department of Labor Force: November 2003 State Occupational Employment and Wage estimate
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Data on Poverty Rate from U.S Census Bureau: America Community Survey 2003 
http://www.census.gov/acs/www/Products/Ranking/2003/R01T040.htm
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“Crime in the United States/2003.” U.S. Department of Justice. Washington, DC. October 25, 2004.
Data on critical of chi-square distribution
http://www.itl.nist.gov/div898/handbook/eda/section3/eda3674.htm
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