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Abstract

In this paper we evaluate what economists have learned over the past 40 years about the determinants of crime.  We base our evaluation on two kinds of evidence: an examination of aggregate data over long time periods and across countries, and a critical review of the literature.  We argue that economists know little about the empirically relevant determinants of crime.  This conclusion applies both to policy variables like arrest rates or capital punishment and to less conventional factors such as abortion or gun laws.  The reason is that even hypotheses that find some support in U.S. data for recent decades are inconsistent with data over longer horizons or across countries.  The hypothesis that drug prohibition generates crime, however, is consistent with the long times-series and the cross-country facts about crime.
We thank Steve Levitt, John Dohonue, Mark Duggan, and John Lott for providing data.  Larry Katz and Caroline Hoxby provided valuable comments on a previous draft.

I. Introduction


Since Gary Becker’s (1968) seminal article on the economic model of crime, economists have devoted considerable effort to determining its empirical validity.  Much of this research examines deterrence, the idea that policy can reduce crime by raising the expected costs.  This literature focuses in particular on arrest and incarceration rates, policing levels, and punishments like the death penalty.  Considerable additional research, while not directly focused on deterrence, considers hypotheses derived from economic models and uses statistical techniques commonly employed by economists.  This literature has addressed, among other topics, the roles of abortion legalization, gun laws, guns, lead, and drug prohibition in causing crime.

In this paper we evaluate what economists have learned over the past 40 years about the determinants of crime.  We consider both the policy variables related to deterrence and the more general factors examined by economists.  We rely on two kinds of evidence:  an examination of aggregate data over long time periods and across countries, and a critical review of the literature.
Based on this evaluation, we argue that economists know little about the empirically relevant determinants of crime.  This conclusion applies both to policy variables like arrest rates or capital punishment and to less conventional factors such as abortion or gun laws.  The reason is that even hypotheses that find some support in U.S. data for recent decades are inconsistent with data over longer horizons or across countries.  Thus, these hypotheses are less persuasive than a focus on recent U.S. evidence might suggest.

The hypothesis that drug prohibition generates crime, however, is consistent with the long times-series and cross-country facts about crime.  Previous research has considered this hypothesis; we focus on a broader set of data and show the potentially large role that drug prohibition plays in determining crime.  The evidence we present is only suggestive, but it indicates the hypothesis deserves further exploration.


The paper proceeds as follows.  In Section 2 we present basic facts about crime over the past century in the Unites States and other countries.  Section 3 examines the effects of deterrence variables on crime.  Section 4 considers alternative determinants of crime.  Section 5 considers the role of drug prohibition.  Section 6 concludes.
2.  Stylized Facts

Recent research on crime focuses mainly on the past several decades of U.S. data.  This is in part because data on crime and possible determinants are more readily available for this period, in part because crime data for other countries are less readily available or difficult to compare to U.S. data.  This focus also occurs because crime has fluctuated substantially during the past several decades in the U.S., so it is an inherently interesting period.

It is nevertheless possible and interesting to consider longer time series and, in some cases, comparisons across countries.  These approaches provide substantial additional variation in crime that can support or refute hypotheses of interest.  We begin, therefore, by establishing key facts about crime over the long run and across countries.


Figure 1 presents the violent crime, property crime, and murder rates in the U.S. over the period 1932-2005.   The data are from the FBI’s Uniform Crime Reports.  All data are in per capita terms.


Violent crime began to rise in the mid-1960s and increased overall until the early 1990s, when it began a persistent decline.  The decline was substantial, but even by 2004 violent crime was still well above its level in the 1940s and 1950s.  Some of the upward trend might have resulted from changes in crime reporting.  A higher fraction of crimes may have been reported as police departments grew over time (as we show below), implying that the measured difference between 2004 and the 1950s may overstate the true change.


Property crime behaves similarly to violent crime.  Property crime increased beginning in the mid-1960s and remained substantially higher from the 1970s through the present compared to the 1940s and 1950s.  Violent crime and property crime differ somewhat after 1970, with property crime peaking in 1980 rather than in the early 1990s.  Property crime did increase during the latter half of the 1980s, but less so than violent crime.

The murder rate and the overall violent crime rate also behave similarly.  The murder rate increased substantially in the 1960s and early 1970s, displayed a marked increase in the 1980s, and a dramatic decline in the 1990s.  The series differ, however, in two respects.  The murder rate declined during the 1930s – 1950s, while the violent crime rate did not.  More importantly, the decline in the murder rate during the 1990s returned the rate virtually to its 1960s level, while violent crime remains well above its 1960s levels.  The decline in the murder rate also appears to have abated by the end of the sample.


For comparison, we also examine the Vital Statistics homicide rate, which is available for a longer period than the UCR murder rate.  Data for the early years are problematic due to changes in the coverage area and underreporting of homicide, so we employ an adjusted series for 1900-1932 (Eckberg 1995) .  Figure 2 overlays this homicide rate with the murder rate.  The overall behavior is similar, but the pre-1950s decline is more apparent in the homicide rate than in the murder rate.
  In addition, the homicide rate displays a persistent increase over the first three decades and an enormous decline during the 1930s.

What these data show is that U.S. crime exhibited substantial variation well before the 1980s and 1990s, with fluctuations in both directions.  The homicide rate does not show an overall upward trend (although this might reflect changing medical technology for dealing with gun shots and other serious injuries).
  A convincing explanation of crime can ideally account for all of this variation, not just the past two decades.

We turn next to data for other countries.  We focus on vital statistics measures of the homicide rate, since this series is more accurately and consistently reported than most crime statistics.


Figure 3 shows homicide rates for Canada, the U.K. and Australia over time.  The average level of homicide was substantially lower in these three countries than in the U.S. over the same period.  Homicide nevertheless displays substantial variation in each country, and this variation is broadly similar.  Homicide rates rose during the 1960s and early 1970s but then declined over the remaining part of the sample.  

Table 1 compares homicide rates across countries.  Among OECD countries, the U.S. is a major outlier, with a homicide rate in 2001 of 7.06 compared to the OECD average of 1.91.  Compared to a broader set of countries, however, the U.S. homicide rate is less unusual.  The average for all countries in the sample is 6.91, and 16 countries have rates in excess of the U.S. rate, sometimes by substantial amounts.  The most extreme case is Colombia, where the homicide rate is 78.52.

A convincing account of the determinants of homicide, therefore, should explain not only the fluctuations over recent decades in the U.S. but also longer term fluctuations in the U.S. and in other countries.  Likewise, a complete account should explain the differences in homicide across countries.  In particular, this account should explain why the U.S. has a higher rate than most “similar” countries but a lower rate than a broad range of other countries.

3. Determinants of Crime: Deterrence Variables


In this section we explore the crime-reducing effect of deterrence variables like the arrest or incarceration rate.  These variables are in principle controllable by policy, and they affect crime by raising the expected cost of crime or through incapacitation.  We reconsider these variables in the context of the stylized facts above.

The first variable of interest is arrests per capita, which is a proxy for the probability that a criminal offender is caught by the criminal justice system and subjected to punishment.  Other things equal, a higher probability of arrest should imply a lower incidence of crime.  The ideal proxy would be arrests per crime, and part of the literature considers this measure.  Given the likelihood of measurement error in both crime and arrests, however, arrests per crime and crime per capita will almost certainly show a strong negative correlation due to “ratio bias,” regardless of the true relation.  We focus, therefore, on arrests per capita.

Figures 4a – c show arrest rates over time for violent crime, property crime, and murder, along with the related crime rate. The first-order fact is that arrest rates and crime correlate positively, contrary to what should occur if the main operative mechanism is that higher arrest probabilities reduce crime.  This positive correlation does not prove that the arrest probability has no deterrent effect, nor does it imply that higher arrests increase crime.  Instead, it likely indicates that a third factor is simultaneously driving both crime and arrests.  For example, political economy considerations could cause arrest rates to respond positively to crime rates.  Alternatively, the strong positive relation might reflect a reporting bias, since recording of both crime and arrests tend to go together.  The fact that the correlation is positive, however, casts some doubt on whether arrests have a major deterrent effect, and it suggests that an appropriate instrument would have to be powerful to overcome the inherent endogeneity in the series.


A second key deterrence variable is the size of the police force.  Though it might seem obvious that more police should imply less crime, this implication is not immediate.  The standard model of crime identifies the probabilities of arrest and conviction, along with the expected punishment, as the primary deterrence variables.  If these are held constant, police per se should have no additional impact.  In practice, comparing police and crime makes sense for several reasons.  Counting the number of police is easier than assessing arrest probabilities, and the probability of arrest is plausibly increasing in the size of the police force.  Also, the relation between police and crime does not suffer from ratio bias.  Despite the plausibility of the hypothesis, however, a long literature has found an effect of police on crime difficult to confirm.
  This is plausibly because jurisdictions with high crime rates tend to hire more police.  In principle one can address this by finding an appropriate instrument, but in practice such instruments are rare.
  

Figure 5 plots police personnel and police officers per capita in the U.S. from 1934 to 2003.  The number of police crept upward in the early part of the period, increased more rapidly in the late 1960s, flattened out in the 1970s, and increased through 1999.  The number of police officers increased less rapidly than police employees although a similar peak occurs in 1999.  The steady, slight increase in police occurred simultaneously with large fluctuations in crime rates.  Police and crime both increase in the 1960s; declines in crime begin years before the late decline in police at the turn of the 21st century.  Thus, the overall correlation between police and crime is the opposite of what is implied by the deterrence hypothesis.

The perverse correlation does not prove deterrence is wrong or that police increase crime.  These data, however, make clear the hurdle that any structural estimation must overcome: the dominant variation in the data is the wrong direction, so any instrument would need to be powerful to overcome this.  This positive correlation also raises at least some degree of skepticism about the empirical relevance of the deterrence hypothesis in this setting.

A third key “deterrence” variable is the incarceration rate.  Incarceration can affect crime through several channels.  First, the threat of incarceration can raise the expected punishment for crime.  Second, persons in prison cannot commit crimes against the (non-prison) population.  Both channels imply that greater incarceration leads to less crime.  A possibly offsetting effect, however, is that incarceration might make some persons more criminogenic due to lost human capital, peer effects (hardening), or increased criminal capital.
  Thus, the magnitude and possibly the sign of any incarceration can only be determined empirically.  

Much of the literature suggests a small, crime-reducing effect of incarceration on net.
  One reason is that reverse causation biases the coefficient toward zero, since a higher crime rate likely implies more incarcerations.  As in the arrests and police literature, the key empirical issue therefore is whether one can find an appropriate instrument.
  

Figure 6 presents the incarceration rate for the U.S. over 1925-2003.  After fluctuating in a relatively narrow range from 1925 – 1970, the incarceration rate began increasing in the early 1970s at a steady rate and has now reached a level almost 5 times the average rate over the pre-1970 period.
  
This figure poses a challenge for the view that incarceration reduces crime.  Starting around 1990, the incarceration rate climbs while the crime rate falls drastically, which is consistent with the view that incarceration reduces crime.  During the early part of the sample, however, crime fluctuated substantially while the incarceration rate did not.  In the 1970s and early 1980s, both rates climbed simultaneously, the opposite of what deterrence and incapacitation imply.  The average level of the incarceration rate, moreover, is much higher in the past several decades, so even a small causal effect of incarceration in reducing crimes implies much lower crime than now observed.

Further evidence on the relation between incarceration and crime comes from cross-country comparisons.  Figures 7a-b show scatter plots of homicide and incarceration rates for the OECD countries with available data.
  The top figure shows suggests a strong positive relation between homicide and incarceration, but the U.S. is an extreme outlier.  The bottom figure excludes the U.S. and still exhibits a significant correlation of .87.  Yet again one cannot draw a strong structural conclusion, but the strong, perverse correlation between homicide and incarceration should make one cautious in accepting the proposition that increased incarceration reduces crime.  

A final deterrence variable that economists have attempted to link to crime, especially homicide, is capital punishment.  According to the deterrence model, capital punishment rather than life imprisonment increases the expected cost of crime, thereby reduces crimes like murder.  Initial empirical work based on aggregate U.S. data appeared to suggest that capital punishment reduces homicide (Ehrlich 1975, 1977), but subsequent work raises doubts about this conclusion (e.g., Passell and Taylor, 1977).  Due to the Supreme Court’s re-instatement of the death penalty in 1976 and the subsequent increase in executions during the 1980s and 1990s, as well as renewed political interest in the death penalty, several papers have re-examined the issue using post-moratorium, state-level data.  Most of these papers claim to find a significant deterrent effect, but the results are not robust.
  More broadly, Donohue and Wolfers (2005) argue that the evidence does not support a substantial deterrent effect of the death penalty.

We review the first-order facts related to capital punishment.  Figure 8 plots the number of executions in the U.S. against the homicide rate.
  In some sub-periods the correlation is negative, as implied by deterrence hypothesis, but in other sub-periods the correlation is positive.  For example, executions increased rapidly while murder fell during the 1990s, but from the 1900 to the early 1960s executions and homicide moved together.  During the moratorium period, murder fluctuated considerably even though the number of executions was zero.


Figure 9 graphs similar data for Canada from 1926 through 2005.  The first 40 years showed substantial variation in the number of executions while the homicide rate remained relatively stable.  The overall correlation from 1926-2005 is -0.5860 (p-value=0.0000).  However, when restricting the analysis to the time period 1926-1962 (the last year of executions), the correlation is actually positive at 0.3416 (p-value = 0.0385.)
  In the last 40 years, homicide has fluctuated substantially while the execution rate has been constant at zero.  In the U.K., homicide has also fluctuated substantially over the past 40 year despite an almost complete absence of executions.

The results above thus present a challenge to the deterrence model of crime.  One possibility is that they reflect measurement problems, endogeneity problems, and so on, so that this challenge is minor.  

A different view, however, recognizes that the implications of the deterrence model are not necessarily the whole story, even if these implications are basically correct.  For example, it could be that going from zero police to some police indeed reduces crime, but the observed variation in the number of police in modern economies is over a range where diminishing returns have set in so that additional police have little impact.  Alternatively, as discussed below, the additions in police might have increased crime because they work at enforcing drug prohibition.   In the case of capital punishment, the reality might be that criminals pay considerable attention to the expected costs but that executions are rare, so it is approximately rational to ignore the possibility of being executed.

4.  Alternative Determinants of Crime


Perhaps due to the difficulties in establishing links between policy variables and crime, researchers have considered a number of alternative explanations.  In this section we examine several that have received significant attention in recent years.  Our assessment is that none provides a convincing explanation for a substantial fraction of the variation in crime.

Right-to-Carry Laws and Crime


In a provocative paper, Lott and Mustard (1997) (LM) argue that laws protecting the right to carry a concealed gun (RTC laws) will increase the amount of concealed carry and therefore reduce crime since potential criminals will worry their intended targets are armed.  LM also suggest that RTC laws might cause criminals to substitute away from crimes against persons (murder, rape, robbery, assault) to crimes “against” property (burglary, larceny, auto theft).  The original LM analysis appeared to show a substantial impact of RTC laws in reducing violent crime and some effect of RTC in increasing property crime, consistent with the a priori considerations.  Subsequent research, however, has raised numerous questions about the LM conclusions.   At the same time, Lott has defended these conclusions.


We again consider the long-run, aggregate data.  Figure 10 shows the fraction of the U.S. population under Shall-Issue laws over time.  The fraction rose steadily and substantially starting in the mid-1980s, yet crime does not fall until the mid-1990s.  Despite an enormous change in the fraction of the population living in a state covered by an RTC law, crime has neither sky-rocketed nor plummeted between the beginning and end of the sample.  The homicide rate, in particular, shows no particular trend, and this is a crime category that is most plausibly affected by RTC laws.

In contrast to the hypothesis that gun laws reduce crime, a different literature considers whether guns cause crime.
  Figure 11 shows the stock of guns over time in conjunction with the Index I crime rate.  Crime declines numerous times, including the major decline from 1990 onward, despite a large and ever-increasing stock of guns.   This makes it implausible that guns per se play a large role in causing crime, although it does not rule out some role.

Abortion and Crime

A different hypothesis that has received enormous attention is that legalization of abortion in the early 1970s caused a substantial fraction of the decline in crime during the 1990s (Donohue and Levitt 2001).  The logic is that access to legal abortion allows women to have children in environments less likely to produce future criminals.  Thus, cohorts born after legalization should have a lower propensity to commit crime.  Further, crime should have begun falling about 15 years after legalization and continued falling as successive cohorts born after legalization entered their high crime years.  Donohue and Levitt (2001) provide evidence that appears consistent with their hypothesis, stating in particular that “legalized abortion appears to account for as much as 50 percent of the recent drop in crime” (p.379).  Several authors, however, have disputed the DL conclusion, while DL have responded with evidence that claims to validate their original position.


We revisit this issue using aggregate and cross country data.  Figures 12a-c compare the abortion rate in the U.S. with the violent crime, property crime, and homicide rates.  The figure shows visually what we know from history: no legal abortions occurred before 1970, and the legalization in 70-73 could not have affected crime rates before about the late 1980s.  Nevertheless, major fluctuations in crime occurred before 1985.  This does not mean legalization played no role in the decline that occurred in the past two decades, but it suggests the magnitude of legalized abortion’s impact on crime is likely modest.


Figure 13 shows the homicide rates in a number of other countries that have legalized or substantially liberalized access to abortion.  The evidence from these countries provides little support for hypothesis that legalizing abortion reduces crime.  While the data from some countries are consistent with the DL hypothesis (e.g. Canada, France, Italy), several countries’ homicide rates move in the wrong direction (e.g. Denmark, Finland, Hungary, Poland).  In other cases crime was falling before legalization and do not decline any more quickly (15 years) after legalization (e.g. Japan, Norway).

Lead

A final hypothesis recently advanced to explain the variation in homicide rates is exposure to lead through paint or gasoline.  According to this hypothesis, this exposure leads to aggressive, anti-social behavior and violent tendencies later in life.  Reyes (2003) argues that laws restricting the use of lead has reduced this exposure and contributed to the recent decline in violent crime.


Figure 14 shows the plot of lead between 1941 and 1986 along with the U.S. murder rates 15 years later.   During some parts of the sample, especially the late 1960s to the mid-1980s, the correlation between lead exposure lagged 15 years and the murder rate was negative or zero, while before and after this period the correlation is positive. 
  Further, lead exposure is virtually nil by the end of the sample, yet crime continues at a solid pace and appears to have leveled off.  This makes the case for the lead hypothesis largely dependant upon the time period examined.
Figure15 shows alternative measurements of lead exposure based on motor vehicle or motor fuel data.  All proxies for lead increased dramatically from around 1910 through 1970.  If the lead hypothesis is correct, then there should be a measurable increase in crime between 1925 and 1985.  The U.S. murder rate, we have seen, decreased between the 1930’s and 1950’s.  Though there is a rise in the murder rate from the 1960’s through the mid-1970’s, there still remains some unexplained variation between the mid 1970’s and mid-1980’s.
5. Drugs and Drug Prohibition

The analysis above leaves a puzzle: why has crime fluctuated over the past several decades, and why are crime rates so different across countries?  One possibility is that reporting conventions differ over time and place, and this undoubtedly plays a role for many crime categories and even to some degree for the most consistently reported crime series, homicide.   The differences across time and space, however, seem too dramatic for this to be the main story.

We believe instead that a different hypothesis, in both a general and a specific form, plays a large role in explaining the major differences in crime both over time and across countries.  This is the view that violence is more common when mechanisms for non-violent dispute resolution are not readily available.  This view has two implications, especially for violent crime.

At a general level, this view suggests that countries with weak systems for defining and enforcing property rights are likely to see elevated violence because market participants cannot use courts and other non-violent adjudication methods backed up by the courts.  This plausibly explains why, for example, many former Soviet republics and some developing economies have high homicide rates.  In these countries the rules are not always clear, and an effective government system for enforcing the rules does not exist.

At a specific level, the view that violence occurs when alternative dispute resolution mechanisms are not available implies that if policy forces a market underground, participants substitute violence for other dispute-resolution mechanisms.  The most important example of underground markets in many economies is that for illegal drugs.  An auxiliary hypothesis is that the greater the enforcement of prohibition, the less legal suppliers and demanders can circumvent the prohibition (for example, by obtaining the prohibited goods through medical channels).  Enforcement also re-allocates property rights and upsets reputations, so the ability of private parties to establish non-violent methods of dispute resolution diminishes with greater enforcement, while the number of disputes likely increases.  Thus, more enforcement means a larger black market and therefore more scope for violent dispute resolution.


This hypothesis is related to, but distinct from, the “crack cocaine” hypothesis advanced in Fryer, Heaton, Levitt and Murphy (2005) (FHLM).  FHLM suggest that the major upturn in violence in the 1980s and the subsequent decline in the 1990s resulted from crack’s introduction and spread.  When crack arrived in cities beginning in the early 1980s, the property rights to distribution (e.g., street corners) were not assigned, and since crack dealers could not use advertising or lawsuits to capture market share or property rights, they used violence instead.  Over time, according to FHLM, these property rights evolved (de facto), so the degree of violence subsided.  

We agree with this hypothesis as far as it goes, but we argue it is incomplete.  First, there are many reasons for disputes in a market beyond the initial assignment of property rights, and these disputes would presumably continue as long as a market operates.  Second, FHLM do not explain fluctuations in violence outside the sample of the 1980s and early 1990s, or in other countries.


The “enforcement-generates-violence” hypothesis potentially explains differences in crime across a broad range of time and space.  Drug and alcohol prohibition enforcement have varied substantially over the past 80 years, which might explain fluctuations in violence over that time period.  Similarly, differences in enforcement potentially explain differences in violence across countries.


Drug enforcement might also explain variation in crime categories other than murder and assault.  First, if enforcement raises drug prices this might cause income-generating crime such as robbery, larceny, burglary, or auto theft.  Second, if increased police attention to enforcement of drug prohibition comes at the expense of other policies activities, deterrence for non-drug crimes might decline as enforcement increases.  Third, the pressure put on prison populations by increased incarceration of drug prisoners might cause early release of non-drug prisoners, implying additional non-drug crime.  Fourth, incarceration of drug prisoners might cause people with low criminal proclivity other than breaking drug laws to become criminogenic more generally.


The data above are broadly consistent with the view the differences in violence, and perhaps other crime as well, result to a significant degree from differences in enforcement of alcohol and drug prohibition.
The variations over time within the U.S. correlate well with variations in enforcement of alcohol and drug prohibition (Miron 1999).   The relatively high rate of homicide in the U.S. compared to Europe is consistent with the fact that European countries enforce drug prohibition to a far lesser degree.   The relatively high homicide rates in various drug source countries (Colombia, Mexico) is further evidence consistent with the enforcement hypothesis.


XX to be completed XX

6. Conclusion


The economic model of crime first posited in 1968 has spurred a large and growing literature trying to estimate the empirically relevant determinants of crime.  In this paper we examine the literature and find that empirical work to estimate these effects is plagued with difficulty, and is not entirely convincing.  We then examine long-run aggregate data to search for any potential first-order effects between any of these variables, and movements in the crime rate over the past 70 years and across countries.  The aggregate data cast doubt on any of these variables having an effect on long-run trends in the crime rate.  While this does not mean that these theories are wrong, we believe that any estimation finding a strong affect not seen in the aggregate data should be carefully examined.


We do find one theory that does seem to correlate with the aggregate time series on crime: drug prohibition.  Specifically, levels of drug enforcement appear to be significantly correlated with movements in the crime rate both across time and between countries.  Times when enforcement is high tend to be systematically associated with higher levels of violence.  This first-order correlation should place the drug-prohibition hypothesis as a valuable field of future research.

XX To be added: discussion of demographics, education, income, inequality

XX To be added: discussion of relation to terrorism

XX income


XX inequality
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	Table 1: Homicides per 100,000 population, Various Countries, around 2001
	

	
	
	
	
	
	

	United States
	7.06
	
	
	
	

	
	
	
	
	
	

	OECD Countries
	
	
	
	
	

	Australia
	1.57
	Hungary
	2.43
	New Zealand
	1.43

	Austria
	0.95
	Iceland
	0.70
	Norway
	0.73

	Canada
	1.49
	Ireland
	1.04
	Poland
	1.72

	Czech Republic
	1.32
	Italy
	0.97
	Portugal
	1.76

	Denmark
	1.26
	Japan
	0.58
	Slovakia
	2.06

	Finland
	2.97
	Korea
	1.59
	Spain
	1.03

	France
	0.83
	Luxembourg
	2.04
	Sweden
	0.97

	Germany
	0.68
	Mexico
	17.11
	Switzerland
	1.13

	Greece
	1.05
	Netherlands
	1.26
	UK
	0.85

	OECD Average
	1.91
	
	
	
	

	
	
	
	
	
	

	Other Countries
	
	
	
	
	

	Albania
	7.17
	Croatia
	1.96
	Romania
	3.49

	Argentina
	4.57
	Cuba
	6.64
	Russian Federation
	29.85

	Armenia
	1.76
	Estonia
	15.17
	Singapore
	0.75

	Azerbaijan
	2.59
	Georgia
	3.92
	Slovenia
	0.80

	Bahamas
	15.06
	Hong Kong
	0.77
	Tajikistan
	2.47

	Barbados
	6.53
	Israel
	3.01
	Macedonia
	6.44

	Belarus
	11.23
	Kazakhstan
	15.52
	Thailand
	5.33

	Brazil
	74.16
	Kuwait
	1.74
	Trinidad and Tobago
	11.43

	Bulgaria
	3.08
	Kyrgyzstan
	6.72
	Turkmenistan
	7.07

	Cayman Islands
	6.27
	Latvia
	12.31
	Ukraine
	12.65

	Chile
	2.93
	Lithuania
	10.23
	Uruguay
	4.40

	China
	1.98
	Malta
	2.29
	Uzbekistan
	2.94

	Colombia
	78.52
	Mauritius
	2.78
	Venezuela
	15.68

	Costa Rica
	5.04
	Moldova
	11.21
	
	

	Other Average
	10.21
	 
	 
	 
	 

	Source: WHO. Data for Portugal are for 2002; data for Denmark and New Zealand are for 2000. No data were available for a nearby year for Belgium or Turkey in the OECD.
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[image: image6.emf]Figure 4c: Arrest Rates for Murder in Cities with over 2,500, 1935-2005
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[image: image7.emf]Figure 5: Police Employees per 1,000 and the Index I Crime Rate, 1934-2005
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Sources: FBI UCR (various years).
[image: image8.emf]Figure 6: Incarceration Rate per 100,000 and Index I Crime Rate, 1925-2005

0

1000

2000

3000

4000

5000

6000

7000

1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Year

Crime Rate

0

100

200

300

400

500

600

Incarceration Rate

Index I Crime Rate Incarceration Rate


Sources: Index I Crime Rate - FBI UCR (various years).  Sourcebook of Criminal Justice Statistics Online (www.albany.edu/sourcebook/wk1/t628.wk1)
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[image: image10.emf]Figure 7b: OECD Homicides per Capita and Prisoners per Capita 

excluding the U.S., 2001
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Sources: International prisoners data from OECD Factbook 2007: Economic, Environmental and Social Statistics. Homicides from WHO.
[image: image11.emf]Figure 8: Executions and Homicide Rate per 100,000, 1900-2005
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 [image: image13.emf]Figure 9b: U.K. Homicides per Capita and Executions, 1950-2005
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Sources: Canadian executions: 1926-1960 from Historical Statistics of Canada; 1961-1962 from http://www.geocities.com/richard.clark32@btinternet.com/canada.html. Extended time series of homicides for Canada also from the Historical Statistics of Canada. UK executions from http://www.murderfile.net
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[image: image15.wmf]Figure 11: Stock of Handguns in the U.S. and the Crime Rate, 1946-2005
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Sources: Gun data from Kleck, Gary (1997). Targeting Guns: Firearms and their Control. Hawthorne, N.Y.: Aldine de Gruyter. (updated with additional data from author). FBI UCR (various years) for the Index Crime Rate
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[image: image17.emf]Figure 12b: Abortions and Property Crime Rate
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[image: image18.emf]Figure 12c: Abortions and Murder Rate
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Source: CDC abortions figures from "Abortion Surveillance" (various years) published in various issued of the MMWR.
Figure 13: Homicide Rate Time Series and Legalization of Abortion
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Note: Black vertical line indicates legalization of abortion; red vertical line indicates 15 years later. 

Sources: Homicide figures from WHO.
[image: image23.emf]Figure 14: Lead Lagged 15 years and Homicides per 100,000
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Sources: Aggregate lead data from Reyes, Jessica “Environmental Policy as Social Policy? The impact of childhood lead exposure on Crime,” NBER WP#13097, May 2007.
[image: image24.emf]Figure 15: Alternate Measures of Lead Exposure
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Sources: Automobile/fuel usage data are from the Historical Statistics of the United States.
















































































































































� Deaths resulting from the 9/11 terrorist attacks are recorded as homicides but not as murders.





� Improvements in medical technology may explain some of the long-term decline in murder (Harris et al. 2002), and this decline would tend to increase reported assaults since some of those assaulted do not die.





� For a review of the literature on deterrence, see Benson et al. (1994).


� See Cronwell and Trumbell (1994), and Di Tella and Schargrodsky (2004).





� Levitt (1997) attempts to solve the endogeneity problem using the timing of mayoral and gubernatorial election cycles and finds a strong negative impact of police on crime. The results are sensitive, however, to a coding error (McCrary 2002).





� Chen and Shapiro (2004)





� See Cornwell and Trumbell (1994).





� Levitt (1997) uses lagged judicial decisions to circumvent this problem.  However, it is perhaps unclear whether on a priori grounds the overcrowding instrument satisfies the necessary exclusion restriction, as the error terms may be serially correlated.  Also, it is unclear whether this instrument is correlated strongly enough with incarceration rates, as measured by the first stage F statistic.





� The average incarceration rate from 1925-1969 is 108 prisoners per 100,000. The incarceration rate in 2003 was 482 per 100,000. The average incarceration rate from 1970-2003 is 262. 





� Walmsley (2004) provides incarceration rates for 205 independent countries and dependent territories and reports that 62.5% of countries have incarceration rates below 150 per 100,000.





� See Dezhbakhsh, Rubin, and Shepherd (2003), Shepherd (2004), and Mocan and Gittings (2003).  Shepherd (2003) and DRS do not use state trends or clustered standard errors.  Mocan and Gittings (2003) do, but their results are highly sensitive to an assumption about timing between executions and murders.  Katz, Levitt, and Shustorivich (2003) fail to find an economically or statistically significant effect of the death penalty on murder.





� For the homicide rate we use vital statistics homicides, adapted by Eckberg (1995).





� For 1900-2004 (full sample) the correlation is -0.1090 (p-value = 0.2684); for 1900-1955  it is 0.3356 (0.0115); and for 1956-2004: -0.5909 (0.0000).





� For the time period 1926-1966, the correlation becomes insignificant 0.2417 (p-value = 0.1278)


� In the U.S. in recent years, the number of executions per year has been in the less than 100 while the number of homicides has been over 20,000.





� Black and Nagin (1998) show that omitting Florida weakens the results substantially; that if one allows the effect of the shall issue dummy to vary across states there are both large negatives and large positives; that estimating the result in differences while allowing for the shall-issue effect to vary between 5 years before passage to 5 years after passage shows that crime rates were decreasing before passage of the shall issue laws; and that the results are sensitive to inclusion of state-specific linear or quadratic trends.  Deshbakhsh and Rubin (1998) find that the results are sensitive to allowing different impacts of the law across counties and to allowing the law to affect other parameters of the crime equation.  Ayres and Donohue (2003a, 2003b) show that the choice of RTC specification, sample period, control variables, and the like leads to substantial variation in the results and even implies a tendency for RTC laws to increase crime.





� Duggan (2001) examines the hypothesis that guns increase crime by using the subscription rate to gun magazines (periodicals, not ammunition) as a proxy for gun ownership.  Duggan’s claim to show that guns cause crime rather than that crime increases the demand for guns.  However, we do not find Duggan’s results persuasive.  Duggan’s results are not robust to alternative proxies for gun ownership, and separating gun from non-gun homicides does not solve the problem of identification. We conclude that the literature has yet to produce some conclusive evidence on the link between guns and crime.





�  Joyce (2003), Lott and Whitley (2001), Dinardo (2006), Foote and Goetz (2006), Dills and Miron (2006), Donohue and Levitt (2001, 2004).


� For 1968-1986, the correlation is -0.1158 (p-value = 0.6368.)  Between 1956 and 1967 the correlation is 0.7019 (p-value = 0.0109) and between 1987 and 2001 the correlation is 0.8464 (p-value = 0.0001.)


� It is also possible there is an effect in the other direction; locking up people who commit both drug crime and non-drug crime might lower general crime (Kuziemko and Levitt 2004).
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