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Abstract: 
 Using a panel data approach(province wide), the paper examines the relationship between crime against properties and violent crimes as dependent variables with  deterrent, social,  economic and demographic factors in Iran. The findings indicate that, although deterrence hypothesis is not confirmed for burglary and assault, it explains the variations of murders and threats. Economic factors play key role in burglary and threat, but it do not affect willful murders, although Literacy explains both murders and threats. 
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1- Introduction
Trends of violent crimes and crimes against properties per 100000 populations in Iran are modestly increasing. For instance violent crimes in 1994 were 120/100000 but it amounted to 150/100000 in 2004. Moreover, there is a clear rise (nearly 100%) in the property crimes during 10 years (1994-2003).

Figures (1-1) and (1-2) graph the trend of violent and property crimes, during 1993-2005, respectively. Purpose of this paper is to examine the factors which have induced the alarming  problem in Iran. Based on the theory of crime economic with a special focus on the theory of Becker(1968) and Earlich(1973), this paper attempts to explain the underlying socioeconomics and demographic determinants of crimes. Econometrics models of supply for crimes are estimated and the effects of its main determinants are quantified.
                                Table(1-1): Total Numbers of crime against Properties per 100,000 population
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             Table (1-2): Total Numbers of Violent Crime per 100,000 Populations
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We intend to model the supply of crimes in a province wide (a panel approach) in Iran, based on Becker- Ehrlich theorem.
The main research questions are:

1- Do deterrent activities such as probability of arrest, legal and illegal income opportunities affect crime commitment?
2- Do economic factors like unemployment and income inequality explain crime?
3- Does family instability (as a social factor) induce crimes?
4- What is the role of literacy rate on crime?

5- Is there any significant relation between population density and crime rate?

To answer the above questions, the paper is organized as follow; section 2 introduces theoretical background of research, we proceed to introduce theoretical framework in section 3. The estimation procedure and data description are provided in sections 4 and 5 respectively. Section 6 is devoted to estimation results. Finally section 7 contains concluding remarks.
2-Theoretical Backgrounds 

The persistence of illegal activity throughout human history and some of its apparent regularities has long attracted the attention of economists. For instance, Adams Smith (1776 [1937], p62) observed that crime and the demand for protection from crime are both motivated by the accumulation of property. William Paley (1785) presented a pioneering analysis of factors responsible for differences in the actual magnitudes of probability and severity of sanctions for different crimes. Jeremy Bentham, the founder of utilitarianism, focused considerable attention on the calculus of both offenders’ behavior and the optimal response by the legal authorities. In the late of 1960’s, economists applied economic models to study the problem of crime. There are many influential researches that have been undertaken in economics of crime which tend to explain the causes of committing crimes. In 70’s Becker (1968), Stigler (1970) and Ehrlich (1973) who were the founders of crime economics, invented new approaches based on the rational behavior of individuals. Their approach assumes that individuals are rational in their choices and they commit crime when their expected utility of illegal activities is greater than legal one. In a seminal paper Ehrlich (1996) focused on two of the main themes that characterize the literature on crime in the last three decades. The first is the evolution of a market model that provides a comprehensive framework to studying the issue. The second theme concerns a more controversial problem of what does constitute an optimal crime control policy. In contrast to Ehrlich's (1996) approach, Cressman and Morrison(1998) developed a game theoretic model of crime that is close to a Cournot market structure, where players react over time to the responses of others. They showed that the crime rate has a cyclical behavior over time, and the average crime rate over the cycle is invariant to the magnitude of criminal sanctions. Furthermore, increased public policing raises the average crime rate until a threshold level of policing is reached, where the crime rate falls. 
Based on Becker model, several empirical studies have been carried out. Thus, the empirical literature concerning the effects of positive and negative incentives on crime is voluminous; for example, Palmer(1997), Pyle(1983), Freeman(1983) and Cameron(1988). 
Modern studies have been stimulated by the dramatic increases in crime rates in Western countries, together with the recent social and economic problems like unemployment, in particular youth unemployment, migration, and increasing income inequality. The focuses of these contributions has changed from the pure testing of the deterrence hypothesis to the analysis of socioeconomic and demographic crime factors.
Glaeser and Sacerdote(1999) compared the crime rates between big and small cities and rural areas. Their paper explains this comparison by using victimization data, evidence from the NLSY on criminal behavior, and the Uniform Crime Reports. Their finding declares that higher pecuniary benefits for crime in large cities can explain at most one-quarter of the connection between city size and crime rates. Lower probability of arrest and a lower probability of recognition are features of urban life, but these factors seem to explain at most one- fifth of the urban crime effect. Moreover, Between one-third and one-half of the urban effect on crime was explained by the presence of more female-headed households in cities. Entorf and Spengler (2000) based on deterrence hypothesis, have added more factors such as demographic changes, rate of young unemployed people, and income inequality to the base model. In the framework of a static and dynamic panel econometrics they find that deterrence hypothesis is confirmed for property crimes, but it does not hold strongly for violent crimes in Germany. Furthermore, economic and demographic factors reveal significant influence on the crime. Also being young and unemployed population increases the probability of committing crimes. 
Morgan Kelly(2001) considers the relationship between crime and inequality. Result of this paper indicates that behavior of property crimes and violent crimes are quite different. Inequality does not affect property crime but has a strong impact on violent crime, with an elasticity greater than 0.5.  However, poverty and police activity have had significant effects on property crime but little on violent crime. 
3-The Economic Model 

Framework of our research is based on the Becker-Ehrlich deterrence hypothesis. Notably, there are other factors which affect committing crimes, and we will include them as explanatory variables in the specification of model. Crimes are classified as property and violent, both are assessed empirically by econometrics techniques.

The economics of crime has its origin in the well-known and seminal paper on “Crime and Punishment” by Becker (1968). The main purpose of his essay was to answer the question of how many resources and in what extent punishment should be used to minimize social losses due to the costs of crime. His basic model is based on the assumption “that a person commits an offense if the expected utility to him exceeds the utility he could gain by using his time and other resources at other activities” ( Becker, 1968, p.176). The public’s decision variables are its expenditures on police, courts and the size and form of punishment that help determine the probability of an individual committing a crime. Becker calls the relationship between the number of offences and the amount of deterrence the “supply of offences.”
Becker’s theoretical work was extended by Ehrlich(1973). By considering a time allocation model, he has been motivated to include the indicators for legal and illegal income opportunities in his model.  Ehrlich assumes an individual who can participate in two market activities: i an illegal activity, and l, a legal one, the individual must make a choice regarding his optimal participation in each at the beginning of a given period. The returns in both activities are monotonically increasing functions of working time.  Activities l is safe in the sense that its net returns are given with certainty by the function of 
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, where t denotes the time input. Activity i is risky, however, in the sense that its net returns are conditional upon, say, two states of the world: 
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apprehension and punishment at the end of the period, with probability pi, and bi getting away with crime, with probability 1-pi. If successful, the offender reaps the entire value of the output of his illegitimate activity, net of the costs of purchased inputs of  
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: the discounted value of the penalty for his entire illegitimate activity and other related losses. He also considers that individuals are rational and define their behavioral function for illegal activities as:

	3.1
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Where:

qij: number of offense i which is committed by individual j
uij: risk of legal activity.
rj: other  factors which affect the supply of crime.
If all individuals were identical, the behavioral function (3.1) could also be regarded as an aggregate supply in a given period of time. The aggregate form of supply function is: 

	3.2
	
[image: image8.wmf]iiiiilli

Q = G( P, F, W, W, U, R) 




Where

Pi: arrest probability (number of convicted cases to total reports of police) which is expected to have negative effect on number of offences.
Fi: average years of prison which is expected to have negative effect.

Ui: economic risk of legal activity that we will use unemployment rate as a proxy for it.
Wi  and  Wl:  illegal and legal income opportunities respectively.

Illegal incomes can not be measured directly and a proxy should be defined. Ehrlich( 1973) used families’ average income instead. He argued that a high average income increase transferable assets and provide profitable aims for potential offenders. However, many other researches have applied this variable as a legal income opportunity. But, which one of the interpretations is correct?  The answer depends on the sign of estimated coefficient in empirical studies.

Rj: other factors, consist of demographic, economics and social factors that those are listed in the following:

Mig: number of immigrants 

Density: relative density of population per square kilometer in the province 

GI: Gini coefficient 

U:  unemployment rate

Divorce: number of divorce in the province

Edu:  literacy rate in the province

A simple form of aggregate supply-of-offences function which is consistent with the theory is
	3.3
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4. Estimation Procedure 

Province level data is available over time for all of the provinces of Iran. We have constructed a panel that consists of provinces as individuals and time series from 1997 to 2005. Crime data was recorded by the police and judiciary ministry of  Iran which is reported on the statistical year books (Salname Amari) by statistical center of Iran. Final specification of empirical model is derived from a hypothesis testing process of pool ability and random vs. fixed effect tests. 

Given the cultural, economical and social differences among the provinces, it seems that behavioral patterns of committing crimes to be different as well. However the claim would be tested in the section 6. Consequently, we specify a panel model of 
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. We use F-test for pool ability and Hausman Wald test for testing Random vs. Fixed specification.

5. Data Description

 Crime data in Iran is provided by Statistical Center of Irab, which is published in the statistical year books. In the year books, violent crimes are divided to murder, assault and battery, threat, and stabbing. Also crime against property is divided to theft from places and motor vehicles. Data is available in area level for province for both dependent and independents variables. Table (5-1) defines variables which we use in technical analysis and estimation
.  
Table (5-1): List and definitions of dependent and independent variables 
	Cr1t
	Number of willful murders per 100000 population in province  

	Cr2t
	Number of assault and battery per 100000 population in province  

	Cr3t
	Number of Threat per 100000 population in province    

	Cr4t
	Number of Stabbing per 100000 population in province  

	Cr5t
	Number of burglaries from places and vehicles per 100000 population in province  

	Ut
	Unemployment rate in province 

	Git
	Gini Coefficient in province 

	Ahit
	Family average income in province

	Divorcet
	Number of Divorces per 100000 population in provinces 

	Lt
	Literacy Rate 

	Pti
	Probability of Conviction

	gdpt
	GDP of the province

	Dencityt
	Population Density in the province

	Migj
	Number of Entered  Immigrants to Province / Population


6. Estimation Results
Econometric estimation of the supply-of-offences regressions for violent crime including murder, assault and battery, and threat; and for burglary are presented in table (6-1) and (6-2) respectively.

Table (6-1): Panel Estimation of Violent Crimes Supply 
	Independent Variables
	logcr1
	t-stat
	logcr2
	t-stat
	logcr3
	t-stat

	Logunemploy
	0.102375
	(0.77)
	0.275078
	(1.25)
	0.301789**
	(2.2)

	Loggi
	0.384018
	(0.95)
	0.711122
	(1.14)
	0.825168*
	(2.12)

	Logahe
	0.291767*
	(1.89)
	0.097668
	(0.26)
	0.316812*
	(1.69)

	Logden
	-0.2406**
	(-2.39)
	-3.67252*
	(-1.68)
	-3.452325**
	(-2.07)

	Logmig
	-0.17377
	(-0.62)
	0
	
	0
	

	L.logdivorce
	0.293795*
	(1.68)
	
	
	
	

	Logdivorce
	
	
	0.510418*
	(1.67)
	0.071796
	(1.24)

	Logl
	-1.85258*
	(-1.67)
	-26.2777**
	(-3.27)
	4.661363
	(0.93)

	Loggdp
	0.033646
	(0.31)
	1.030448**
	(3.79)
	0.082867
	(1.04)

	Logp
	1.042606
	(1.47)
	-1.94127*
	(-1.65)
	1.74622**
	(2.23)

	_cons
	-4.9448**
	(-2.02)
	1.531295
	(0.14)
	7.799754
	(1.11)

	P-value

plain OLS, F test
	0
	
	0
	
	0
	

	P-value Hausman
	0.4079
	
	0.02
	
	0.023
	

	Model Specification
	random
	
	Fixed
	
	Fixed
	

	Number of Obs
	140
	
	168
	
	168
	

	Number of Provinces
	28
	
	28
	
	28
	


Table(6-2): Panel Estimation of Property Crime Supply
	t-stat
	Logcr5
	Independent variables

	(14.83)
	0.735953**
	L.logcr5

	(2.24)
	0.131467**
	Logunemploy

	(1.66)
	0.295453*
	L.loggi

	(-1.97)
	-0.10783*
	Logahe

	(-1.58)
	-0.03799
	Logden

	(2.35)
	0.142271**
	Logmig

	(-1.69)
	-0.25559*
	Logp

	(2.59)
	0.074537**
	Loggdp

	(0.25)
	0.013506
	Logdiv

	(1.66)
	0.703968*
	Logl

	(3.32)
	3.175106**
	_cons

	
	0.0011
	Pvalue

plain OLS- F test

	
	0.10
	P-value R. vs F. test

	
	196
	Number of Obs

	
	28
	Number of Provinces

	
	random
	Model Specification


Table (6-3) gives a descriptive summery of tables (6-1) and (6-2). It reveals that, deterrence hypothesis for theft is confirmed and the coefficients of associated variables (GDP of provinces and Probability of Conviction) are significant, although they are not significant for violent crime; i.e. murder and threat. This is not inconsistent with the reported results in the literature. For example, Morgan Kelly (2001) found that the police activities like probability of arrest and punishments strongly, explain property crimes, but its impact on the violent crime is ignorable. Consequently he concludes that property crime is well explained by the economics theory of crime, while violent crime is better explained by strain and social disorganization theories.
	Table (6-3): a Descriptive Summery of Tables (6-1) and (6-2)

	Crime
	Economic Determinants
	Social Factors
	Deterrence Hyp.
	Demography

	
	Unemployment
	Inequality  
	Family Average Income
	Divorce Rate
	Literacy Rate
	GDP of provinces
	Probability of Conviction
	Migration
	Population
Density 

	Burglary 

	significant
	significant
	significant
	
	
	significant
	significant
	significant
	

	Willful Murder

	
	
	significant
	significant
	significant
	
	
	
	significant 

	Assault and Battery

	
	
	
	significant
	significant
	significant
	significant
	
	significant

	Threat 

	significant
	significant
	significant
	
	
	
	
	
	significant


Economic factors such as unemployment, income inequality (Gini index) and average of families’ income strongly impact on theft and threat. Several empirical studies have been conducted to investigate the crime and economic circumstances. For instance Carmichael and Ward (2001) have investigated the relationship between crime and unemployment in Britain during 1989-1996. Their results indicate a positive and significant association between burglary crime and unemployment, while there is no similar relationship for the violent crimes. 
Social determinant of crimes in our model are literacy rate and divorce rate per100000 populations in the provinces of IRAN. They do not explain significantly the theft and threat. In an economic analysis of crime in England and Wales, Yue-chin and Richard Wong (1995) came to the conclusion that, economic growth and promotion in educational standards decrease the crimes rate in the second half of 19 century. Also Usher (1997) in a paper entitled” education as a deterrent to crime” theoretically investigated this issue. In our study literacy rate is significant in murder and assault and battery. It impacts negatively both of the crimes. This clearly points that provinces with high rate of literacy should have less number of murder and assaults. As figure (6-1) shows that literacy is increasing during the period of our study and it has a negative correlation with violent crimes. But the impact of literacy on property crime is insignificant for 5% critical region. 
   Figure(6-1): Average rate of Literacy in Iran
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Divorce rate affects both murder and assault and battery significantly. According to the reports from the police in Iran, about 12.5% of murder is due to family conflicts.
To investigate the role of demographic factors in committing crimes, we have included two explanatory variables of immigration and population density in the provinces in our model specifications. Since the variable of Mig (entered immigration over population) was fixed during the 1996-2005 in all provinces, it is omitted from the fixed effect specifications. Thus, the assault and battery and threat crime regressions, by hypothesis are specified fixed-effect. Namely, it does not appear as an explanatory variable in the models, even though it is included in the property crime of supply function and has a positive sign. It explores that more immigration leads to more burglaries against properties. As a matter of fact, Tehran province is of the highest rate of burglary and the highest rate of immigration as well. In that, on average 0.3 of total immigrants’ destinations (1438000 cases out of 4768000), during 1994-2004 were toward Tehran. 

Population density has been employed as demographic determinant of crime in several studies. Glaser and Sacerdote (1999), and Carmichael and Ward (2001) have applied population density to consider the connection between crime and city size. Our results explore that, this variable significantly affects all kinds of violent crimes, although its coefficient is negative! As a matter of fact, Syestan-Ballochestan which is a boundary province in the south east of Iran with a high assassinations, has the highest rate of willful murder with the lowest density among others.  

6-1- Elasticities  

To provide a confidential econometric inference and an economic interpretations, this subsection is devoted to the restricted estimations of panel models. As already noticed, some coefficients in the result are not significantly different from zero, as it is apparent from tables (6-1) and (6-2). Therefore we impose zero restrictions on the insignificant coefficients and estimate the models all over again. Table (6-4) and (6-5) indicate the results of restricted panel regressions.
Table (6-4): Restricted Panel Regressions
	Independent variables
	logcr1
	t-stat
	logcr2
	t-stat
	logcr3
	t-stat

	Logunemploy
	0.142
	(1.10)
	-
	-
	0.273
	(2.03)

	Loggi
	-
	-
	-
	-
	0.798
	(2.10)

	Logahe
	0.287
	(2.21)
	-
	-
	0.515
	(3.38)

	Logden
	-0.225
	(-2.37)
	-3.938
	(-1.74)
	-2.661
	(-1.77)

	Logmig
	-
	-
	-
	
	-
	-

	L.logdivorce
	0.313
	(1.89)
	0.517
	(1.78)
	-
	-

	Logdivorce
	-
	-
	-
	-
	-
	-

	Logl
	-2.384
	(-1.80)
	-26.195
	(-4.02)
	-
	-

	Loggdp
	-
	-
	0.978
	(3.62)
	-
	-

	Logp
	-
	-
	-1. 489
	(-1.88)
	1.979
	(3.10)

	_cons
	7.6113
	(1.35)
	-
	-
	1.3710
	(0.35)


Table(6-5): Panel Estimation of Property Crime Supply
	t-stat
	Logcr5
	Independent variables

	(14.92)
	0.738
	L.logcr5

	(2.23)
	0.130
	Logunemploy

	(1.65)
	0.288
	L.loggi

	(-1.99)
	-0.108
	Logahe

	(-1.62)
	-0.0356
	Logden

	(2.43)
	0.142
	Logmig

	(-1.73)
	-0.250
	Logp

	(2.89)
	0.078
	Loggdp

	(3.43)
	3.218
	_cons


One percent increase in unemployment would raise the burglary about 0.13 percent, and threat 0.27 percent, given the other factors remain fixed. Furthermore, one percent increase in Gini (income inequality) would cause a 0.79 percent increase in threats and with a year of lag 0.29 increase in burglary, ceteris paribus. Family average income with negative coefficient in the supply function of property crime reveals the existence of legal payoff’s opportunities. A 1 percent increase in average family income would decrease property against crime about 0.108 percent. However, the sign of GDP in provinces is positive, which means a larger GDP provide easy and profitable opportunities for criminals. The extent of elasticity of (Cr5) respect to GDP is 0.078. Probability of conviction in burglary supply, negativity affects (Cr5) about 0.25 and assault crime about 1.4 percent.  Although deterrence hypothesis of Ehrlich is not confirmed, as it was expected for violent crime, it was only accepted for crime against properties. 

Social factors play a remarkable role in the reduction of violent crimes. Elasticity of willful murder respect to literacy rate is 2.38. More importantly, the role of literacy in the reduction of assault and battery has the elasticity of 26.195. It reveals the role of public education in social stability. Demographic determinant of crime is of a significant elasticity of 0.142 in property crime. It shows that more immigration would result to more crimes. 

7. Concluding Remarks

We attempted to model the province wide aggregate data of willful violent and property crimes in Iran. Explanatory variable are classified to include deterrence, economic, social and demographic determinants. 

Deterrence hypothesis was confirmed for both property crime and assault.  As it was expected, our results conclude that economic factors as legal and illegal payoff opportunity were significant for crime against properties and threat. Although deterrent factors do not affect committing violent crime, improvement in educational factor is determinant. Economic growth may increase the crime rate. Consequently, policy making is necessary towards incentive reduction of crime in the process of economic growth. 
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�  In situations which vector of  � EMBED Equation.DSMT4  ��� consists a lag dependent variable, arellano and bond two stage procedure must be used.   


� Regressions are estimated by STATA 9.1 software.
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