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ABSTRACT

This dissertation includes three essays on the application of economics to various aspects
of crime and criminal activity. The research presented in this dissertation points out a cause and a
consequence of crime as well as the possible influence of a law on criminal activity. The first
chapter provides an introduction to the ways that economic reasoning can be used to analyze
criminal activity. The second chapter examines individuals’ gun carrying activity in the presence
of concealed weapon laws. The results suggest that allowing law-abiding individuals to carry
concealed handguns is more likely to reduce crime than to increase it. Chapter 3 investigates the
effect of joblessness on criminal activity using an international panel data set. The results
indicate that increase in unemployment causes more property crimes. The fourth chapter presents
evidence for the existence of a negative externality of crime. Countries that have higher crime
rates suffer from the loss of international tourists and tourism revenue. Chapter 5 summarizes the
findings of the dissertation, provides concluding remarks, and discusses opportunities for future
research in the economics of crime.
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CHAPTER 1. INTRODUCTION

According to the statistics presented in FBI’s Uniform Crime Reports, in 1960s, on
average twenty five in every one thousand U.S. residents were victims of a crime.' About two of
those thirty five victims were victims of a violent crime (murder, rape, robbery or assault). Such
high crime rates terrorized the potential victims and bring about fear of crime. Motivated by the
high incidence of crime, economists have started investigating the topic. It became clear that
crime can be analyzed with the tools of economics with Becker (1968) who proposed the idea
that individuals respond to incentives when they decide about participating in criminal activity.
Becker (1968) suggested that individuals compare the possible costs and benefits of committing
a crime, and they (do not) engage in criminal activity if their expected benefits are (smaller)
greater than costs. As crime rates have gotten worse over time, economists have studied criminal
activity more extensively. The national violent crime rate increased from 363 per 100,000
individuals in 1970 to 429 per 100,000 individuals in 2009. Several authors have investigated
different aspects of criminal activity contributing to the economics of crime literature.

The three pieces of my research presented in three chapters of this dissertation contribute
to the economics of crime literature. Specifically, in the next chapter I investigate the contentious
issue of the impact of shall-issue laws on crime. Although previous research has investigated this
question extensively, there is no consensus on the impact of shall-issue laws on crime. A shall-
issue law allows law-abiding individuals to obtain a license to carry concealed handguns
provided that they satisfy some requirements indicated by the law. Previous researchers have
overlooked the fact that such a law may or may not influence crime depending on the #ype of the
individuals that respond to the shall-issue law by carrying handguns more frequently. For
example, if potential victims start carrying guns more frequently when a shall-issue law is
enacted, then they can better protect themselves and others. In this case, the shall-issue law can
have a crime-reducing effect. However, if potential criminals start carrying handguns more
frequently after a shall-issue law is enacted, then the shall-issue law may have a crime-
facilitating effect. Recognizing the mechanisms through which the shall-issue laws may
influence crime, the study presented in the second chapter acknowledges the fact that shall-issue
laws cannot influence crime unless individuals start carrying guns more frequently as a response.
Consequently, the investigated research questions are twofold. First is whether individuals
respond to shall-issue laws by carrying handguns more frequently. The second research question
involves whether potential victims or criminals respond to these laws. This approach is novel in
the literature.

The third chapter of this dissertation investigates the impact of unemployment on crime
using a country-level panel data set from Europe that contains consistently-measured crime
statistics. As indicated above, criminal activity is primarily motivated by net relative benefits to
illegal activities. One implication of this idea is that individuals with potentially better current
and future opportunities in the legal labor market are less likely to commit crime. One
determinant of these opportunities in the labor market is the unemployment rate, which fluctuates
over the business cycle. During a recession, when the unemployment rate goes up, employment
chances in the legal labor market diminish. During times of high unemployment, the relative
benefit of working in the legal labor market for an individual decreases on the margin, increasing
the crime rate in the country. Using data from one single country, several studies confirm that

! Average of 1960-1969. Only the victims of FBI’s Index I crimes are counted.
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unemployment increases crime. However, in an international context, the impact of
unemployment on crime has not been studied extensively. Moreover, there are only a handful of
studies which investigate other aspects of crime using country-level data sets. The primary
reason for the paucity of research based on international data is the absence of comparable crime
statistics across countries. Legal practices, such as definitions and recording methods of crimes
differ across countries.

In the study presented in the third chapter, differences in legal practices such as the
differences in crime definitions across countries are accounted for. The employed crime data
have the advantage of having consistent measures of crime across countries as explained in more
detail below. Consequently, one of the contributions of this research is the introduction of a
panel data set that can be used to study crime in an international context. In addition, the third
chapter contributes to the economics of crime literature by being the first to investigate the
impact of unemployment on crime by employing a uniformly collected international data set
from European countries. Further, recognizing the fact that the unemployment rate may be
endogenous, the third chapter uses IV models which employ novel instruments. Specifically, the
exchange rate movements, industrial accidents and earthquakes are used as instruments for the
unemployment rate.

The fourth chapter of this dissertation provides evidence for the existence of one of the
several possible negative externalities associated with crime. Specifically, using the international
crime data set that has been introduced in the third chapter, the fourth chapter demonstrates that
the countries that have higher crime rates suffer from greater losses of international tourism
revenue and number of international tourists. This finding suggests that international tourists
consider the risk of victimization when choosing a location to visit. Violent crimes (murder,
rape, robbery, and assault), but not property crimes (burglary, larceny, and motor vehicle theft),
are negatively associated with incoming international tourists and international tourism revenue.
The influence of crime on tourism activity is smaller in magnitude in Southern European
countries with a coastline which are generally more attractive tourist destinations in terms of sea
tourism, suggesting that victimization risk and attractiveness of the destination may be
substitutable traits.

The fifth chapter provides a summary of the research presented in this dissertation and
concludes.



CHAPTER 2. SHALL-ISSUE LAWS AND CARRYING HANDGUNS

2.1 Introduction

A shall-issue law allows any individual, who meets state-specified requirements, to
obtain a license to carry concealed handguns.” Previous research has identified two main effects
of shall-issue laws on crime. The crime-reducing effect predicts that shall-issue laws will
increase a potential criminal’s cost of committing a crime. For example, potential victims in
states with shall-issue laws (shall-issue states) are more likely to carry concealed weapons. As a
result, they can more easily protect themselves against offenders compared to the potential
victims in states without shall-issue laws (non-shall-issue states).” Because potential criminals
cannot observe who is carrying a gun, they cannot be sure if their potential victims will fight
back with force. Consequently, a potential criminal’s cost of committing a crime increases due to
greater possibility of armed resistance.

Some studies have found evidence that shall-issue laws can increase crime because of the
crime-facilitating effect. Numerous mechanisms can generate the crime-facilitating effect. A
shall-issue law may increase the availability of guns to criminals if, for example, a gun in good
hands is transferred to a criminal through theft. It could also be the case that a potential victim
may “convert” into a criminal because carrying a gun reduces the cost of committing a crime. In
addition, potential criminals who observe that potential victims carry guns more frequently may
start carrying guns more often. Consequently, if the victim retaliates, the probability of a fatal
injury increases. This leads to an increase in the number of more-violent crimes (Levitt and
Donohue, 1998).

As both the crime-reducing and crime-facilitating effects of shall-issue laws are plausible,
it is an empirical issue to estimate the net effect of shall-issue laws on crime. Despite the
investigation this effect by numerous studies, no consensus has emerged on the issue. For
example, Lott and Mustard (1997), Lott (1998a, 1998b), Polsby (1995), Olson and Malt (2001),
Moody and Marvell (2009) and Moody (2001) have argued that the enactment of shall-issue laws
decreases crime. Conversely, several other researchers, such as Black and Nagin (1998), Ludwig
(1998), Rubin and Dezhbakhsh (2003) and Ayres and Donohue (2003, 2009) suggest that shall-
issue laws do not reduce crime, and that they actually increase crime. Differences in the
estimated net effect of shall-issue laws on crime are shown to depend on the researchers’ choices
of econometric method, model specification and the particular data set employed.

These studies have not investigated the presumed mechanisms underlying the net effect
of shall-issue laws on crime, which is vital to proving causality. If the conditions necessary for
the crime-reducing and crime facilitating effects are not satisfied, then the existence of these

* These criteria include satisfying the minimum age requirement, having no arrest record, no history of alcohol
addiction or drug abuse as well as no signs of mental incapacitation.

? Some states employ may-issue laws (may-issue states), which grant concealed weapon licenses only at the
discretion of the license-issuing authority to individuals who satisfy the criteria mentioned. Vermont has no
restrictions on gun carrying. [llinois and Wisconsin are referred to as no-issue states as they prohibit concealed
carrying. Those states which have shall-issue laws or no restrictions for carrying a handgun will be referred to as
Shall-Issue States. The remaining states (states which have may-issue laws in effect and no-issue states) will be
referred to as Non-Shall-Issue States. The Appendix lists state-specific information pertaining to shall-issue status of
the states, time of the enactment of their concealed weapon laws (if one is ever enacted), the laws or statues of the
states which form the basis of their shall-issue statuses and the minimum age requirements.
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effects is questionable. For example, if individuals do not respond to shall-issue laws by carrying
guns in the first place, neither the crime-facilitating nor crime-reducing effects can be observed.

To make the point using a different domain, as an example, consider the case of highway
speed limits. The research question is whether an increase in speed limits increases traffic
fatalities. Here, the first-order question is whether an increase in speed limits induces people to
drive faster. If the answer is affirmative, then the second order question is whether driving faster
leads to more traffic fatalities. The number of fatalities may go up or down depending on the
number of individuals who start driving more carefully to protect themselves when they observe
others who drive fast. However, if initially no driver changes his/her driving speed, no change in
the number of accidents is expected. In other words, if the first-order effect does not take place,
the second-order effect will not be observed and therefore the net effect of the law should be
Zero.

Similarly, shall-issue laws intend to change the gun carrying behavior of individuals.
Consequently, the first-order question is whether shall-issue laws increase the number of
individuals who carry handguns. If individuals do not change their behavior, then neither the
crime-facilitating effect nor the crime-reducing effect can exist. Acknowledging this possibility,
this study investigates whether individuals respond to shall-issue laws by carrying handguns
more frequently in the first place.

Unlike the previous research that employed county or state-level data sets, I use an
individual-level panel data set obtained from NLSY97, which consists of young individuals who
are observed annually between 1997 and 2007. Using NLSY97 allows me to investigate the first-
order question of whether individuals respond to shall-issue laws by carrying handguns more
frequently. I begin with an analysis of whether a law abiding individual’s probability of carrying
a gun increases when he/she becomes eligible to carry a handgun because of shall-issue laws.
Secondly, I investigate whether a potential criminal’s tendency to carry a gun changes as a
consequence of shall-issue laws. If potential criminals become more likely to carry guns in the
presence of shall-issue laws, then a crime-facilitating impact of shall-issue laws is possible.
Recognizing that individuals are likely to be different based on the severity of crimes they
commit (serious crimes such as murder, rape and robbery versus misdemeanors such as drug
possession, public order and traffic offenses), I further analyze whether potential criminals who
are likely to commit serious crimes and misdemeanors respond to shall-issue laws differently in
terms of carrying a gun. Finally, using a state-level data set, I investigate whether shall-issue
laws are associated with increases in the number of stolen guns, because gun theft is one of the
main mechanisms through which potential criminals have access to guns.

Estimation of the influence of becoming eligible to carry concealed weapons on
individuals’ probability of carrying handguns is not straightforward. It is plagued with empirical
difficulties due to individuals’ unobservable characteristics. Specifically, individuals who have
greater criminal human capital are more likely to have an arrest record and therefore be ineligible
to legally carry a concealed weapon. At the same time they have a greater tendency to carry a
gun. As a result, the unobservable individual characteristics may drive both being eligible and
the tendency to carry a handgun. This leads to biased estimates.

To overcome this hurdle, I separate the estimation samples based on individuals’ arrest
records similar to Grogger (1995). Individuals with an arrest record as of the last wave of
NLSY97 (in 2007 when they are 25 years old on average) are considered to have a greater level
of criminal human capital. The remaining individuals who have never been arrested have a
smaller level of criminal human capital. Conducting the estimation separately on these groups



reduces bias due to unobserved characteristics of individuals. This is because, the unobservable
characteristics will have similar influences on individuals’ gun carrying probability within these
groups. Therefore, this strategy will yield a comparison of eligible and ineligible individuals’
gun carrying probabilities which are similarly influenced by their unobservable characteristics.

As a further classification, individuals who have an arrest record are categorized
according to the severity of the crimes they commit. This categorization generates more
homogenous estimation samples. Individuals who have committed serious crimes (FBI’s Index |
crimes) are considered to have greater level of criminal human capital than those who commit
minor crimes (misdemeanors). Later in the paper, I investigate whether individuals who commit
serious and minor crimes are different from those who do not commit any crimes in terms of
their observable outcomes. The observable outcomes considered include education level, labor
market experiences, family characteristics, marriage choices and mental health.

As explained in more detail below, the findings in this paper provide evidence for the
possible existence of only the crime-reducing effect of shall-issue laws. Specifically, the findings
indicate that the presence of a shall-issue law increases the probability of carrying a handgun for
an individual who is unlikely to commit serious crimes such as manslaughter, rape and robbery.
Conversely, the probability of carrying a handgun for an individual who is likely to commit
serious crimes does not change because of shall-issue laws. Lastly, the findings obtained from a
state panel data set reveal that gun thefts are not related to shall-issue laws. Taken together, these
results imply that some of the conditions for the crime-facilitating effect of shall-issue laws are
not satisfied. Therefore, the existence of a crime-facilitating effect is questionable.

2.2 Individual-Level Data

The main data set used for the individual-level analysis is obtained from National
Longitudinal Survey of Youth 1997 cohort (NLSY97). The NLSY97 consists of a nationally
representative sample of approximately 9,000 youths who were 12 to 16 years old as of
December 31, 1996. The first round of the survey took place in 1997, with annual interviews
until 2007 (the last year used in this analysis). As of the last wave, the oldest individual is 27
years old and the average age is 25. The survey contains detailed information on a variety of
topics including an individual’s criminal activity and gun carrying behavior.

The key outcome variable in this paper is constructed based on individual responses to
the yes/no question “Have you carried a handgun since the last interview? When we say
handgun, we mean any firearm other than a rifle or shotgun.” The indicator variable Gun takes
the value of one if the individual has reported that he/she has carried a handgun. This question is
appropriate in the context of studying the impact of shall-issue laws, since these laws only
involve handguns that can be carried in a concealed fashion.” As presented in Table 2.1, five
percent of the sample reports having carried a gun.

In each wave of the survey the respondents are asked whether they have been arrested
since the date of the last interview.’ If an individual has been arrested, they are asked to provide
additional information about the offense they were arrested for. An individual can report having
been charged with 11 possible offenses.® A dichotomous variable is created for each of these

* Shot guns and rifles are too large to be carried in a concealed fashion.
> In the first wave, the respondents are asked whether they have ever been arrested.
% These categories are limited by the questions posed to the respondents.
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offenses to indicate whether an individual has been arrested for the specified crime. Violence
covers all assaults such as such as battery, rape, aggravated assault, and manslaughter. Robbery
is defined as taking something from someone using a weapon or by force. Stealing without force
(auto thefts, larcenies, or shop-lifting) is categorized as Theft. Any offense which involves
breaking into private property, without permission, in an attempt to steal is counted as a
Burglary. Destruction of Property covers offenses such as vandalism, arson and malicious
destruction. Offenses of fencing (knowingly buying stolen property for later re-sale), receiving,
possessing or selling stolen property are considered Other Property Offenses. Possession or use
of illicit drugs and sale or trafficking of illicit drugs are included in Drug Possession and Drug
Sale, respectively. Major Traffic Offenses are those such as driving under the influence, reckless
driving, or driving without a license. Public Order Offenses include drinking or purchasing
alcohol under age, disorderly conduct and sex offenses. The remaining offenses are grouped into
Other Offenses. Consistent with the national distribution of crimes, a quick glance at Table 2.1
reveals that individuals in the sample are associated with committing more misdemeanors such
as drug possession, public order and major traffic offenses compared to felonies.

The variables of interest in this study are Law, Adult and Ever Arrested. Law is an
indicator for a shall-issue state in a given year. It is obtained from Ayres and Donohue (2009)
and merged with the individual-level data set.” More than half of the observations are in shall-
issue states (59 percent). Adult denotes whether an individual is at least as old as the minimum
required age in their state of residence. The minimum required age ranges between 18 and 23.°
The ages of the individuals in the sample range between 12 and 18 in the first wave of the survey
and 22 and 27 in the last wave. Overall, in 45 percent of the observations, individuals satisfy the
minimum age requirements of the states where they reside. Finally, Ever Arrested is an indicator
for whether an individual has ever been arrested as of the interview date.

The estimation strategy employed in the paper groups individuals according to their arrest
records as of the last available survey date (2007 wave).’ Law Abiding Individuals are defined as
those who have never been arrested as of the last available interview date. Arrestees, on the other
hand, have an arrest record as of the last available interview date and make up about 30 percent
of the whole sample.'® Arrestees are further categorized according to the severity of the crimes
they have committed: those who have an arrest record for at least one of the offenses listed as
Index-I crimes by FBI (Murder, Rape, Robbery, Assault, Burglary, Larceny, Motor Vehicle
Theft and Arson) are classified as Serious Crime Arrestees. The individuals who have committed
less severe crimes such as misdemeanors (public order offenses, major traffic offenses, drug
possession and sale and so on) are grouped into Minor Crime Arrestees. The majority of the
sample of Arrestees is composed of Minor Crime Arrestees (60 percent). Those Arrestees who
have committed both serious and minor crimes are included in Serious Crime Arrestees group.

7 http://works.bepress.com/john_donohue/66/. Ayres and Donohue (2009) treat may-issue states which are de facto
shall-issue state as a shall-issue state. Alabama is one example. Further, Vermont has no restrictions on carrying
guns. Consequently, it is considered a shall-issue state.

¥ The states that do not have a shall-issue or may-issue law have not defined a minimum required age. In such cases,
the minimum required age for other gun laws such as those regulate owning and purchasing guns are employed in
the empirical analysis. The details are provided in the Appendix.

? The last available interview is used for those individuals whose information was missing in the 2007 wave (due to
non-participation).

' This is consistent with Grogger (1998) who reports that one-fourth of the sample he obtained from NLSY 79
Cobhort report having committed a property crime. In the same paper, it is argued that about a third of the individuals
in California and Philadelphia have been arrested at least once before their thirties.
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Table 2.1 Means of the Variables Employed in Individual-Level Analysis

Whole Law-Abiding »  Serious Crime  Minor Crime
. +  Arrestees c d
Sample Individuals N=26.922 Arrestees Arrestees
N=84,932 N=58,010 ’ N=10,701 N=16,221
Dependent Variables
Gun 0.047 0.030 0.086 0.107 0.072
Violence 0.008 0.024 0.060
Robbery 0.003 0.011 0.027
Burglary 0.004 0.012 0.030
Theft 0.007 0.021 0.052
Destruction of Property 0.005 0.014 0.036
Other Property Offenses 0.003 0.008 0.017 0.002
Drug Possession 0.010 0.032 0.044 0.024
Drug Sale 0.003 0.011 0.017 0.007
Major Traffic Offenses 0.009 0.030 0.035 0.026
Public Order Offenses 0.008 0.024 0.030 0.021
Other Offenses 0.012 0.037 0.051 0.028
Variables of Interest
Law 0.590 0.577 0.618 0.603 0.628
Adult 0.455 0.451 0.465 0.462 0.466
Ever Arrested 0.222 0.700 0.793 0.638
Individual-Level Control Variables
Age 19.624 19.593 19.693 19.675 19.704
Female 0.496 0.580 0.314 0.273 0.342
Black 0.264 0.247 0.300 0.334 0.278
Hispanic 0.210 0.212 0.205 0.200 0.209
Mixed 0.010 0.009 0.011 0.009 0.013
Can’t Marry 0.201 0.204 0.196 0.197 0.195
Cohabiting 0.099 0.085 0.129 0.133 0.126
Married 0.088 0.096 0.072 0.078 0.068
Separated 0.008 0.007 0.012 0.014 0.010
Marital Status Missing 0.004 0.004 0.004 0.005 0.004
School Enrollment 0.524 0.575 0.414 0.370 0.443
School Enrollment Missing 0.001 0.001 0.002 0.001 0.002
Highest Grade Comp. 11.204 11.551 10.457 10.047 10.727
HGC Missing 0.009 0.007 0.013 0.016 0.010
Household Size 3.846 3.856 3.824 3.833 3.818
Household Income 33673 35681 29345 26399 31288
Household Size Missing 0.000 0.000 0.000 0.000 0.000
Household Income Missing 0.368 0.372 0.359 0.347 0.367
Heavy Drinking 1.292 0.936 2.061 2.031 2.081
Heavy Drinking Missing 0.010 0.008 0.014 0.014 0.015




Table 2.1 continued

Whole Law-Abiding Arrestees’ Serious Crime  Minor Crime

Sample Individuals® N=26.072 Arrestees® Arrestees®

N=84,932 N=58,010 ’ N=10,701 N=16,221
Marijuana 1.794 0.939 3.639 3.944 3.437
Marijuana Missing 0.002 0.001 0.004 0.004 0.004
Burglarized 0.152 0.136 0.187 0.196 0.181
Burglarized Missing 0.017 0.009 0.036 0.047 0.029
Bullied 0.194 0.172 0.242 0.249 0.238
Bullied Missing 0.016 0.007 0.035 0.047 0.027
Saw Someone Shot 0.110 0.077 0.180 0.216 0.157
Saw Someone Shot Missing 0.016 0.007 0.035 0.046 0.027
State-Level Control Variables
Crime Rate® 4,164 4,151 4,193 4,167 4,209
Unemployment Rate 4.960 4.970 4.938 4.947 4.932
Victimization Probability 20.092 18.376 23.791 24.687 23.199
Hunters’ Share in State Pop. 0.157 0.140 0.192 0.195 0.190

Notes to Table 2.1:

* Law Abiding Individuals do not have an arrest record as of the 2007 wave of NLSY97 when the average age is 25.
" Arrestees have an arrest record as of the 2007 wave of NLSY97 when the average age is 25. Arrestees sample is
composed of Minor Crime Arrestees and Serious Crime Arrestees.

¢ Serious Crime Arrestees, as of the 2007 wave of NLSY97, have committed at least one of the Index-I crimes of
FBI (murder, rape, robbery, assault, burglary, larceny and motor vehicle theft).

4 Minor Crime Arrestees, as of the 2007 wave of NLSY97, have committed at least one misdemeanor but none of
the Index-I crimes of FBI.

¢ Total number of Index-I crimes per 100,000 individuals.

The individual-level control variables include the Age of the individual, indicators for
individual’s gender (Female), race and ethnicity (Black, Hispanic, Mixed and Non-Black
[omitted]), marital status (Can’t Marry, Single [omitted], Cohabiting, Married and Separated)
and School Enrollment status.'"'? Other control variables are individual’s Household Size,
Household Income and Highest Grade Completed in addition to the number of days in the last
month the individual has drunk 5 or more drinks (Heavy Drinking), the number of days in the
last month he/she used Marijuana, whether the individual was a victim of burglary (Burglarized)
or bullying before the age of 12 (Bullied) and whether the individual witnessed someone getting
shot before the age of 12 (Saw Someone Shot). The means of these variables are presented in
Table 2.1.

"' Those individuals who are younger than 16 years old are not asked the marital status questions. They are
identified with the indicator Can’t Marry. The reason for that is the fact that such individuals live with their parents
and they have not satisfied the minimum age requirement to get married.

12 While creating the race-ethnicity categories, ethnicity is given priority. That is, all individuals who are of Hispanic
or Latino ethnicity are classified into Hispanic category regardless of their races. Consequently, the remaining race
categories include individuals who are non-Hispanic. The possible race categories the respondents could choose
from include White; Black or African-American; American Indian, Eskimo, or Aleut; and Asian or Pacific Islander.
Mixed race category includes individuals who identified themselves with more than one race.
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The empirical analyses also control for state-specific characteristics. Particularly, the
Crime Rate, Unemployment Rate, race and gender specific Homicide Victimization Probability
and the Hunters’ Share in the State’s Population are state-level control variables. The Crime
Rate is obtained from the FBI’s Uniform Crime Reports and is defined as the total number of
felony crimes committed in individual’s state of residence. The Unemployment Rate is the ratio
of the number of unemployed people to the number of people in the labor force aged 16 and
over. It is obtained from the Bureau of Labor Statistics. The race and gender specific Homicide
Victimization Probability is the share of homicide victims in the race and gender group that the
individual belongs to in the total number of homicide victims in the individual’s state of
residence. It is obtained from the FBI’s Supplemental Homicide Reports, and is an average of the
period between 1997 and 2005. This construction results in a Homicide Victimization Probability
which is time invariant, but there is variation among the states and race-gender groups within
states. Hunter’s Share in the State’s Population is the share of individuals who have reported that
they have gone hunting at least once in their lives. This variable is the average of 1996, 2001 and
2006. It is obtained from the 1996, 2001 and 2006 waves of the National Survey of Fishing,
Hunting, and Wildlife-Associated Recreation conducted by the Census Bureau.'” The means of
the state-level variables are also presented in Table 2.1.

As demonstrated in column II of Table 2.1, Law Abiding Individuals (who are never
arrested) are mostly married females with slightly higher education levels compared to the
Arrestees (who have at least one arrest record as of the last interview). Law-Abiding Individuals’
household incomes are greater and their alcohol and marijuana consumption levels are less
frequent than Arrestees. Further, Law Abiding Individuals are less likely to be victimized.
Within the group of Arrestees, Minor Crime Arrestees possess fewer unfavorable characteristics
than the Serious Crime Arrestees. Minor Crime Arrestees and Law-Abiding Individuals have
common characteristics.

Table 2.2 provides the means of the variables employed in the empirical analyses sorted
by whether the individual has carried a gun since the last interview. The individuals who have
carried guns committed more crimes (both misdemeanors and felonies) than those who have not.
Mostly married males with fewer years of schooling have carried guns. They reported consuming
more than five alcoholic beverages in a row and using marijuana more frequently in the last
month than did their counterparts who have not carried guns. The individuals who have carried
guns are more likely to have been a victim of burglary or bullying and more likely to have
witnessed someone getting shot in their childhood. They also belong to age-race categories
which are at greater risk for homicide in their states. Carrying a gun is more common for those
individuals who live in states in which the share of hunters in state’s population is greater.

Some of the previous studies, such as Glaeser and Glendon (1998) and Cook and Ludwig (1997),
have investigated the determinants of gun ownership and gun carrying descriptively. The data
employed in this paper provide a similar descriptive picture of gun carrying. For example, Cook
and Ludwig (1997) argued that 14 million adults have carried firearms at least once in the last

13 http://www.census.gov/prod/www/abs/fishing.html
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year. 14 million individuals made up about 7 percent of the adult population in 1994."* This is
consistent with the fact that five percent of the NLSY97 sample reported carrying a gun.'”

Ownership of guns does not necessarily mean carrying guns, but owning and carrying a
gun are highly correlated. In fact, Cook and Ludwig (1997) argued that one third of the
individuals who own a gun also reported carrying a gun at least once in the previous year.
Glaeser and Glendon (1998) provide a list of determinants of owning a gun. As a result of the
high correlation of owning and carrying, Glaeser and Glendon (1998)’s findings may help check
the validity of the data set used in this study. Glaeser and Glendon (1998) employed the 1972-
1994 waves of General Social Survey in their study. The summary statistics mentioned above
and presented in the Table 2.2 of this paper are consistent with Glaeser and Glendon (1998). For
example, Glaeser and Glendon (1998) reports that gun owners are less educated, married and
older males who are likely to live in the South. These characteristics are similar to the
individuals who have carried a gun in my sample. However, their report that higher probabilities
of victimization and arrest are associated with smaller tendencies to own a gun contradicts the
descriptive statistics reported in this paper obtained from NLSY97. Specifically, in my sample,
individuals who have carried guns are more likely to have been victims of burglary, bullying, or
to have witnessed someone getting shot before the age of 12.

2.3 Individual-Level Analysis

I propose that an individual’s probability to carry a handgun is determined by his/her
eligibility to obtain concealed weapons licenses, personal characteristics and demand for
protection as well as the conditions in the area that he/she lives. According to criteria set by the
shall-issue laws, in order to be eligible to obtain a concealed weapon license, an applicant must
satisfy various requirements which are discussed below. I use the findings of Cook and Ludwig
(1997) and Glaeser and Glendon (1998) to identify the individual determinants of gun carrying
activity. Findings of Cook and Ludwig (1997) and Glaeser and Glendon (1998) suggest that
individual’s age, gender, education level, income and marital status are correlated with his/her
probability of carrying a gun. Further, an individual is more likely to carry a gun to protect
himself/herself, if his/her probability of being victimized is greater. Lastly, the economic
conditions, criminal activity and gun carrying culture in his/her state further influence his/her
tendency to carry a gun.

' Cook and Ludwig (1997) employed the National Survey of Private Ownership and Use of Firearms in their
analysis. That survey was conducted in 1994. National adult population (18 and over) in 1994 was about 190
million. Source: Census Bureau.

'* This difference between Cook and Ludwig (1997)’s 7% and NLSY’s 5% may be due to the differences in the
samples employed. Cook and Ludwig (1997)’s sample is older and wealthier than the sample of NLSY97.
Individuals’ ages and their income may be significant determinants of carrying and owning guns. For example, a
wealthier individual is more likely to demand greater protection than a poorer individual does. Similarly, an older
individual is weaker than a younger individual in terms of resistance to offenders. As a consequence, an older
individual may demand carry guns more than a younger individual does. Further, the 14 million (7%), reported by
Cook and Ludwig (1997), is the share of individuals who is estimated to be carrying firearms, whereas 5% reported
in this paper is the share of individuals who carry handguns.
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Table 2.2 Means of the Individual-Level Variables Conditional on Carrying a Gun
Have Carried a Gun® Have Not Carried a Gun

N=4,031 N=80,901
Variables of Interest
Law 0.661 0.586
Adult 0.436 0.456
Ever Arrested 0.416 0.212
Crimes Committed
Violence 0.044 0.006
Robbery 0.030 0.002
Burglary 0.027 0.003
Theft 0.037 0.005
Destruction of Property 0.032 0.003
Other Property Offenses 0.022 0.002
Drug Possession 0.048 0.008
Drug Sale 0.024 0.002
Major Traffic Offenses 0.037 0.008
Public Order Offenses 0.026 0.007
Other Offenses 0.052 0.010
Personal Characteristics
Age 19.380 19.637
Female 0.147 0.514
Black 0.268 0.264
Hispanic 0.210 0.210
Mixed 0.007 0.010
Can’t Marry 0.223 0.200
Cohabiting 0.097 0.099
Married 0.105 0.088
Separated 0.012 0.008
Marital Status Missing 0.005 0.004
School Enrollment 0.442 0.528
School Enrollment Missing 0.003 0.001
Highest Grade Completed 10.607 11.234
HGC Missing 0.010 0.009
Household Size 3.812 3.848
Household Income 34,415 33,636
Household Size Missing 0.000 0.000
Household Income Missing 0.362 0.368
Heavy Drinking 2.815 1.217
Heavy Drinking Missing 0.015 0.010
Marijuana 4.572 1.656
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Table 2.2 Continued

Have Carried a Gun® Have Not Carried a Gun

N=4,031 N=80,901

Marijuana Missing 0.003 0.002
Burglarized 0.189 0.151
Bullied 0.242 0.192
Saw Someone Shot 0.215 0.105
Burglarized Missing 0.025 0.017
Bullied Missing 0.024 0.016
Saw Someone Shot Missing 0.024 0.016
State Characteristics

Crime Rate” 4,286 4,158
Unemployment Rate 4913 4.963
Victimization Probability 27.271 19.734
Hunters’ Share in State Pop. 0.251 0.152

Notes to Table 2.2:

* Reported having carried a handgun since the date of last interview. The original question that this variable is built
on is “Have you carried a hand gun since the last interview? When we say hand gun, we mean any firearm other
than a rifle or shotgun.”

® Total number of Index-I crimes per 100,000 individuals.

Along these lines, the equation depicted below is employed in the empirical analysis:

(2.1) Gun*ist = B\Lawg + BoAdult, + B3sEver Arrestedis + BioLawgAdultic + BizLawg Ever
Arrestedis + Bz Adult, Ever Arrestedis + BiosLawgAdult, Ever Arrestedig + BaXist + Vi

where Gun’; measures propensity to carry a gun of individual i who lives in state s in period .
An individual’s propensity to carry a gun is unobservable, but an indicator variable, Gun;y,, for
carrying a gun, is equal to one when Gun *m > 0.8 If the error term vise 18 normally distributed,
then the result is a single-equation probit specification.

Law,, is a dichotomous variable that indicates whether the state where the individual
resides is a shall-issue state in period ¢. 17 Adult;s, indicates whether the individual 7 is old enough
to satisfy the minimum age requirement to obtain a concealed weapon license in state s in year ¢.
The minimum required age varies between 18 and 23 across states.'® Ever Arrested;; 1s an
indicator variable for whether the individual i has ever been arrested as of the interview date at
year ¢. The vector Xj;, includes both individual-level control variables (age, gender,
race/ethnicity, marital status, education, household income and size, alcohol and marijuana
consumption, whether the individual was victimized by burglary or bullying before the age of 12
and whether the individual witnessed someone getting shot before the age of 12) and state-level

'® The Gun variable is constructed based on the answers of the individuals to the following question: “Have you
carried a hand gun since the last interview? When we say hand gun, we mean any firearm other than a rifle or
shotgun.”

' States” Concealed Weapon Law statuses are obtained from Ayres and Donohue (2009). The details are discussed
in the Individual-Level Data and the Appendix.

' See the Individual-Level Data and Appendix for further details.
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control variables (Crime Rate, Unemployment Rate, race and gender specific Homicide
Victimization Probability and the Hunters’ Share in the State’s Population). The descriptions of
these variables are discussed in the Individual-Level Data section.

An individual is eligible to obtain a concealed weapon license only if he/she (a) lives in a
shall-issue state, (b) meets the minimum age requirement and (c) has no arrest record, history of
alcoholism, drug addiction or mental incapacity.'® In equation (2.1) all of these criteria are taken
into consideration. Individual’s alcohol consumption and drug use (proxied by marijuana use)
are also included as control variables.

Estimation of equation (2.1) allows for a test for whether an individual becomes more
likely to carry a handgun when he/she becomes eligible to obtain a concealed weapon license.
The gun carrying probability of an individual is expected to go up in the presence of a shall-issue
law. This is because, a shall-issue law in effect is the first condition for being eligible, and it
reduces the cost of carrying a gun. However, a shall-issue law may also increase the probability
of carrying a gun even if an individual is not eligible.”® That is, ineligible individuals who are
minors (those who have not completed minimum required age) or those who have criminal
records may have greater access to handguns when a shall-issue law is enacted. The specification
above is flexible enough to allow for a test of these hypotheses. Inclusion of two-way and three-
way interactions of Lawy, Adult;, and Ever Arrested;y allows eligible and ineligible individuals
to have different gun carrying behaviors.

Estimation of equation (2.1) may suffer from a potential endogeneity problem due to
inclusion of the Ever Arrested variable.”' Because individuals with greater criminal human
capital are more likely to have arrest records, they are less likely to be eligible. At the same time,
individuals with high criminal human capital are more likely to carry a gun. Since criminal
human capital is not observable, and it is likely to drive both individual’s tendency to carry a gun
and his/her eligibility status (through arrests), the estimation will be biased.

To overcome this hurdle, I employ the identification strategy of Grogger (1995) who
investigated the influence of arrests on wages. Since having an arrest record is not random and it
is determined simultaneously with wages, Grogger (1995) was confronted with an endogeneity
problem similar to the one in the context of gun carrying and being ineligible.

The solution proposed by Grogger (1995) was to estimate a wage regression for a sample
composed of individuals who were arrested at least once in the sample period. The individuals in
that sample have similar unobservable characteristics, i.e. criminal human capital. Consequently,
even if the omitted individual characteristics drive wages and arrests, their influence is similar

' The minimum age requirement is defined by the concealed weapon law of the state. Therefore, shall-issue states
and may-issue states (which are included in non-shall-issue states) have defined a minimum age requirement.
However, in no-restriction states (Vermont) and no-issue states (Illinois and Wisconsin) there are no concealed
weapon laws by definition. I assign the minimum age requirements for owning a gun to the minimum age
requirements of the states which do not have a concealed weapon law. The details are in the Appendix.

%% pointed out by, for example, Ayres and Donohue (2009), Black and Nagin (1998) and Rubin and Dezhbakhsh
(2003).

?I The variable Law may also be endogenous. It is possible for an individual who wants to carry a weapon to move
to a shall-issue state and start carrying a gun there. However, this is unlikely in this data set. A total of 3,851
observations (4.5 percent of the whole sample) have indicated a change in the state of residence during the survey
years. Most of these moves are due to finding a job in another state and going to college in another state. Among
those observations, in 131 cases individuals reported not carrying a gun before the move and started carrying after
the move. Among these 131 cases only a total of 34 involve a move from a non-shall-issue state to a shall-issue
state. Removing such individuals from estimation samples does not change any of the results throughout the paper.
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for all individuals in the sample. Therefore, the influence of unobservable characteristics is
eliminated when outcomes of two individuals in that sample are compared. Furthermore, because
of the variation in the timing of first arrest, Grogger (1995) is able to identify the effect of arrests
on wages. The wages of the individuals who do not have an arrest record but who will be
arrested in future are not affected by their arrests. On the other hand, the wages of individuals
who already have an arrest record at the time of the observation are influenced by their arrest
records. In other words, individuals who do not have an arrest record but will be arrested
eventually constitute the counter-factual for those who have been arrested previously.

Following Grogger (1995), I estimate equation (2.1) on separate samples which consist of
individuals that should be similar in terms of their unobserved criminal human capital. One
sample includes only those individuals who have never been arrested up to the last survey
(2007). The other sample is composed of only the individuals who have been arrested at least
once as of the last survey date. The influence of the unobservable factors on the probability of
carrying a gun and on being eligible to obtain a concealed weapon license is similar for the
individuals within these groups. Consequently, the estimation of the impact of eligibility on gun
carrying tendency of individuals is less likely to suffer from the endogeneity problem mentioned
above. Moreover, there is still variation in individuals’ eligibility status which allows for
identification of the influence of becoming eligible on the probability of carrying a gun. There
are various sources of the variation in eligibility. These sources include becoming eligible by
enactment of a shall-issue law or aging to satisfy the minimum age requirement, and getting
arrested, which makes an individual ineligible.

2.3.1 Individuals Who Have Never Been Arrested

Individuals who do not have an arrest record as of the last interview date are referred to
as “Law Abiding Individuals.” When equation (2.1) is estimated for Law Abiding Individuals,
the variable Ever Arrested and its interactions with Law and Adult are dropped since there is no
variation in Ever Arrested for this sample. Consequently, the experiment in this section involves
comparing the gun carrying probabilities of two observationally identical individuals except for
their eligibility in terms of obtaining a concealed weapon license, who have never been arrested
as of the last survey date (in 2007 when they are 25 years old on average).

A Law Abiding Individual can become eligible to obtain a concealed weapon license
through two ways: (a) enactment of a shall-issue law given he/she has satisfied the minimum age
requirement and (b) satisfying the minimum age requirement given he/she lives in a shall-issue
state. The model specified by equation (2.1) allows for identification of both influences on a
Law-Abiding Individual’s probability of carrying a gun. There is variation in both aspects of
becoming eligible in the sample. Some states have changed their shall-issue statuses in the
sample period of 1997-2007.** Furthermore, ages of the respondents range between 12 and 27.
As a result of the variation in the states’ minimum age requirements, the sample includes two
same-aged shall-issue state residents one of whom is eligible and the other is not.”

22 These states and the years in which they become shall-issue states are as follows: Colorado-2004, Kansas-2007,
Michigan-2002, Minnesota-2004, Missouri-2004, Nebraska-2007, New Mexico-2004, and Ohio-2005.

* Minimum age requirement ranges between 18 and 23. Appendix provides more details on states’ status on shall-
issue laws.
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The marginal effects that are obtained from estimation of equation (2.1) on the sample of
Law Abiding Individuals (those who do not have an arrest records as of the last interview date)
are presented in the first columns of Tables 2.3 and 2.4. Column I in Table 2.3 presents the
influence of the enactment of a shall-issue law and column I in Table 2.4 presents the impact of
satisfying the minimum age requirement on the probability of carrying a gun for Law Abiding
Individuals. The rows pertain to the responses estimated in different subsamples. For example,
the row 2 and column 1 of Table 2.3 presents the average marginal effect of the enactment of a
shall-issue law on the gun carrying probabilities of Law Abiding Individuals who are as old as
the minimum required age (i.e. Adult=1). The marginal effects presented in Table 2.3 (Table 2.4)
are obtained by calculating the average change in the probability of carrying a gun when Law
(Adult) is increased from zero to one while other variables are kept at their observed values.

Enactment of a shall-issue law increases the probability of carrying a handgun for Law
Abiding individuals on average (column I of Table 2.3). As displayed in row 1, enactment of a
shall-issue law translates into an increase of 0.7 percentage points in a Law-Abiding Individual’s
probability of carrying a handgun. As observed in row 2, a Law Abiding Individual’s probability
of carrying a handgun increases by 1.3 percentage points in response to the enactment of a shall-
issue law, conditional on having satisfied the minimum age requirement. Row 3 shows that the
average impact of the enactment of the law on minors (those who are younger than the minimum
required age) is insignificant.

Column I of Table 2.4 presents the average influence of satisfying the minimum age
requirement on a Law Abiding Individual’s probability of carrying a handgun. The average
marginal effect of satisfying the minimum age requirement is not statistically different than zero
(row 1). However, when a Law Abiding Individual in a shall-issue state turns sufficiently old
enough to satisfy the minimum age requirement, his/her probability of carrying a handgun
increases by 0.9 percentage point on average and this effect is significant at 1% level (row 2).
The same impact does not significantly influence the handgun carrying probability of a Law
Abiding Individual who resides in a non-shall-issue state (row 3).

2.3.2 Individuals with At Least One Arrest Record

In this section, I investigate the question of whether Current Arrestees and Eventual
Arrestees carry guns more frequently because of shall-issue laws. A “Current Arrestee” is
defined as an individual who has an arrest record as of the interview date. An “Eventual
Arrestee” refers to an individual who does not have an arrest record at the current interview date,
but will eventually be arrested. The sample consisting of Current and Eventual Arrestees is
called “Arrestees.””*

* All of the individuals in the Arrestees sample had arrest records when they were interviewed in the 2007 wave of
the survey. Among the 2,796 individuals who had at least one arrest record as of the 2007 wave, 2,067 (74%) did not
have an arrest record as of the first interview wave (1997).
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Table 2.3 Influence of Enactment of Shall-Issue Law on Probability of Carrying a

Handgun
I 11
Law Abiding
Individuals eSS
Marginal Effect is calculated for

1 Whole sample 0.007%%** 0.007
(0.002) (0.006)

2 Individuals Over Min. Age® 0.013%%** 0.011
(0.003) (0.007)

3 Individuals Under Min. Age® 0.002 0.004
(0.002) (0.007)
4 Eventual Arrestees, Over Min. Age™* 0.038**
(0.015)

5 Current Arrestees, Over Min. Agea’d 0.008
(0.008)

6 Eventual Arrestees, Under Min. Age™® 0.009
(0.008)

7 Current Arrestees, Under Min. Age™® -0.001
(0.009)

Observations 58,023 26,919

Notes to Table 2.3: Columns I and II present the average marginal effects of the variable Law based on estimation of
equation (2.1) on samples listed at the top. Law Abiding Individuals are those who do not have an arrest record as of
the 2007 wave of NLSY97. Arrestees have an arrest record as of the 2007 wave. The first row provides the average
marginal effects evaluated for the whole sample. Other rows pertain to marginal effects evaluated for different
subsamples as following: * Adult=1," Adult=0, © Ever Arrested=0, ® Ever Arrested=1

The dependent variable, Gun, is constructed based on the individuals’ answers to the question “Have you carried a
handgun since the last interview? When we say handgun, we mean any firearm other than a rifle or shotgun.” The
marginal effects are obtained by calculating the average of the change in individuals’ probabilities of carrying a
handgun when the variable Law is changed from 0 to 1 while other variables are kept at their observed values. ***,
** and * indicate significance at 1%, 5% and 10%, respectively.

Estimating equation (2.1) using the sample of Arrestees will reveal whether the Eventual
Arrestees and Current Arrestees respond to shall-issue laws by carrying guns more frequently.
Notice that the individuals in the Arrestees sample are similar in terms of their unobserved
criminal human capital, i.e. they will commit a crime at least once at some point in their lives.
However, Eventual Arrestees may be eligible to carry concealed weapons while Current
Arrestees cannot be. These groups make up the counter-factual for each other. Specifically, the
experiment in this section involves a comparison of the change in an Eventual Arrestee’s
probability of carrying a gun when he/she becomes eligible (through enactment of a shall-issue
law or satisfying the minimum age requirement) with that of a Current Arrestee who receives the
same treatment and would have become eligible if he/she did not have an arrest record.
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Table 2.4 Influence of Meeting the Minimum Required Age on Probability of Carrying a

Handgun
I II
Law Abiding
Individuals  ‘\TeSTees
Marginal Effect is calculated for

1 Whole sample 0.004 -0.004
(0.003) (0.007)

2 Individuals in a Shall-Issue state® 0.009%** 0.003
(0.003) (0.008)
3 Individuals in a Non-Shall-Issue state® -0.002 -0.015%*
(0.003) (0.009)

4 Eventual Arrestees in Shall-Issue state™ 0.024*
(0.015)

5 Current Arrestees in Shall-Issue state™? -0.006
(0.008)

6 Eventual Arrestees in Non-Shall-Issue state® -0.016
(0.015)

7 Current Arrestees in Non-Shall-Issue state®? -0.015
(0.009)

Observations 58,023 26,919

Notes to Table 2.4: Columns I and II present the average marginal effects of the variable Adult based on estimation
of equation (2.1) on samples listed at the top. Law Abiding Individuals do not have an arrest record as of the 2007
wave of NLSY97. Arrestees have an arrest record as of the 2007 wave. The first row provides the average marginal
effects evaluated for the whole sample. Other rows pertain to marginal effects evaluated for different sub-samples as
following: * Law=1, Law=0, © Ever Arrested=0, 4 Ever Arrested=1

The dependent variable, Gun, is constructed based on the individuals’ answers to the question “Have you
carried a handgun since the last interview? When we say handgun, we mean any firearm other than a rifle or
shotgun.” The marginal effects are obtained by calculating the average of the change in individuals’ probabilities of
carrying a gun when the variable Adult is changed from 0 to 1 while other variables are kept at their observed
values. *** ** and * indicate significance at 1%, 5% and 10%, respectively.

The average marginal effects obtained from estimation of equation (2.1) are presented in
the second columns of Table 2.3 (the influence of the enactment of a shall-issue law) and Table
2.4 (the influence of completing the minimum age requirement). The rows pertain to the
responses estimated in different subsamples. For example, the fourth row in Table 2.3 presents
the average marginal effect of the enactment of a shall-issue law on the gun carrying
probabilities of Eventual Arrestees who are older than the minimum required age (i.e. Adult=1
and Ever Arrested=0). The marginal effects presented in column II of Table 2.3 (Table 2.4) are
obtained by calculating the average change in the gun carrying probabilities of Arrestees when
the Law (Adult) variable is increased from zero to one while other variables are kept at their
observed values.

As presented in row 1 column II of Table 2.3, the enactment of a shall-issue law does not
significantly increase the probability of carrying a handgun on average for Arrestees (individuals
who are arrested or will be arrested eventually). However, an Eventual Arrestee who has
satisfied the minimum age requirement is expected to carry handguns more frequently when a
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shall-issue law is enacted (row 4). The same impact does not significantly change the probability
of carrying a handgun for his Current Arrestee counterpart (row 5). A statistically significant
response is not observed for the Eventual or Current Arrestees who have not satisfied minimum
age requirement, when a shall-issue law is enacted (rows 6 and 7).

The impact of satisfying the minimum age requirement on Eventual and Current
Arrestees’ probabilities of carrying handguns is weak. For example, as presented in column II of
Table 2.4, the average impact of becoming eligible through fulfilling the minimum age
requirement is insignificant in the sample of Arrestees on average (row 1). Nevertheless, in a
shall-issue state, when an Eventual Arrestee becomes old enough to satisfy the minimum age
requirement, his/her probability of carrying a handgun increases by 2.4 percentage points on
average (row 4).% This marginal effect is larger compared to Current Arrestees who live in shall-
issue states (row 5).

2.3.3 Serious and Minor Crime Arrestees

The previous section considers all individuals who have committed or will commit a
crime to have similar unobservable criminal human capital. However, individuals’ levels of
criminal human capital may vary with the severity of crimes they commit. For example, writing
graffiti is very different than committing a burglary. Furthermore, the results of the analysis in
section “Can the Eligibility Criteria Successfully Determine Future Uses of Guns?”’ below reveal
that Eventual Arrestees are less likely to be associated with violent crimes than are Current
Arrestees. This difference in the criminal human capital of individuals may be reflected in their
tendency to carry a gun.26

In this section, the arrestees are categorized into two groups in order to conduct the
estimation on more homogeneous samples. The categorization takes into consideration the
severity of crimes committed. Specifically, individuals whose arrest records include offenses of
Violence, Robberies, Burglaries, Thefts and Destruction of Property as of the last available
survey date (2007) are grouped into “Serious Crime Arrestees.””’ Their counterparts who have
been charged with [llicit Drug Possession and Sale, Major Traffic Offenses, Other Property
Olffenses and Other Offenses are categorized as “Minor Crime Arrestees.” If an individual has
committed both a minor crime and a serious crime as of the last interview date, that individual is
considered as a Serious Crime Arrestee.

For the analysis, equation (2.1) is estimated separately over the samples of Serious and
Minor Crime Arrestees. Similarity in the criminal human capital of the individuals in these
samples reduces the possibility of bias due to unobservable characteristics which may affect both
gun carrying probability and eligibility of individuals. Since this influence is similar within these
groups, however, it will not lead to a bias in estimation. Further, the variation in the timing of
first arrests within the Serious and Minor Crime Arrestees subsamples allows for identifying the
impact of eligibility to obtain a concealed weapon license on carrying a handgun. That is, the

» However, this impact is borderline significant.

2 Moreover, individuals who have committed minor crimes such as traffic offenses, drug use or public order
offenses may be eligible to obtain a concealed weapon license according to some of the states’ laws.

" This categorization of crimes follows the FBI which lists assaults, rapes, robberies, burglaries, thefts and arsons as
Index I crimes in its Uniform Crime Reports. Index I crimes are costlier to the society and they occur more
frequently. Destruction of Property offenses are also included in serious crimes since arson is a property destruction
offense and it has been considered as an Index I crime by FBI since 1979.
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individuals who are arrested in the later rounds of the survey make up the counterfactual for
those who have been arrested previously. Those Eventual Arrestees (who do not have arrest
records at the time of an interview but will be arrested in the future) are eligible, like Law
Abiding Individuals, in the estimation sample. However, they are similar to the Current Serious
or Minor Crime Arrestees in terms of their criminal human capital.28

The results are provided in the Tables 2.5 and 2.6 which present the impact of enactment
of a shall-issue law and satisfying the minimum age requirement on the probability of carrying a
handgun, respectively. The first and second columns in each table show the results for the
samples of Serious Crime Arrestees and Minor Crime Arrestees, respectively. The marginal
effects presented in the first row of Table 2.5 (Table 2.6) are obtained by calculating the average
change in the probability of carrying a handgun for the whole serious and minor crime arrestees
samples when the variable Law (4dult) is increased from zero to one while other variables are
kept at their observed values. The marginal effects shown in the other rows pertain to the
responses estimated in different subsamples. For example, row 4 and column I of Table 2.5 s the
marginal effect of the enactment of a shall-issue law calculated for the Eventual Serious Crime
Arrestees who are older than the minimum required age (4dult=1 and Ever Arrested=0).

Enactment of a shall-issue law does not increase the probability of carrying handguns for
Serious Crime Arrestees (column 1 of Table 2.5). The only statistically significant impact is
found for the Eventual Serious Crime Arrestees who are younger than the minimum required age
at the time of the enactment. This impact is negative. However, the marginal effect presented in
the row 1 and column II of Table 2.5 shows that the enactment of a shall-issue law increases a
Minor Crime Arrestee’s probability of carrying a handgun by about 1.7 percentage points. This
influence is mainly due to the responsiveness of Eventual Arrestees to shall-issue laws. An
Eventual Minor Crime Arrestee, who meets the minimum required age, is 4.5 percentage points
more likely to carry a handgun in the presence of a shall-issue law compared to absence of the
law (row 4 of column II). This is similar for an Eventual Minor Crime Arrestee who has not
satisfied the minimum age requirement (row 2 column IT).”> Among the Minor Crime Arrestees
who have satisfied the minimum age requirement, the probability of carrying a gun for an
Eventual Arrestee gun increases more than that for a Current Arrestee when a shall-issue law is
enacted (rows 4 and 5 of column II). However, as presented in Table 2.6, satisfying the minimum
age requirement does not significantly influence the probability of carrying a gun for Serious or
Minor Crime Arrestees.

The previous section’s results suggest that Eventual Arrestees are more likely to carry
handguns when they become eligible. The findings in this section imply that the increase in the
handgun carrying probability of Eventual Arrestees is observed because of Eventual Minor
Crime Arrestees. Unlike their Serious Crime Arrestee counterparts, Eventual Minor Crime
Arrestees are very responsive to the shall-issue laws. The probability of carrying a handgun does
not change for individuals who have committed or will commit serious crimes in the future when
a shall-issue law is enacted. Only the Eventual Serious Crime Arrestees who are younger than
the minimum required age reduce their frequency to carry guns in response to the enactment of

% In the rest of this section, definitions from the previous sections are used. That is, an individual who does not have
a serious (minor) crime offense charge in his/her arrest record as of the current interview date is referred to as an
Eventual Serious (Minor) Crime Arrestee. An individual who already has a serious (minor) crime offense charge in
his/her arrest record is considered a Current Serious (Minor) Crime Arrestee.

¥ An individual who has not satisfied the minimum age requirement may have greater access to handguns even if
he/she is not eligible to obtain a concealed weapon license. For example, such an individual may borrow or secretly
obtain a handgun which is legally obtained by his/her parents with the enactment of shall-issue laws.
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shall-issue laws.”” On the other hand, a shall-issue law increases the tendency to carry a gun for
an individual who will commit a minor crime in the future. Although this effect is undesirable,
when compared to serious crimes, these minor crimes are less costly to society.

2.4 Extensions and Robustness Checks

2.4.1 Can the Eligibility Criteria Successfully Determine Future Uses of Guns?

According to the criteria to obtain a concealed weapon license, individuals with arrest
records (Current Arrestees) are considered to be ineligible. This is because past criminal activity
is a determinant of future criminal activity. Current Arrestees would have been likely to use
handguns in future criminal activity, if they were allowed to carry one. However, it is possible
for an individual without arrest record to obtain a concealed weapon license, to start carrying a
gun legally, and commit a crime in the future. This is because of the fact that license-issuing
authorities cannot distinguish future criminals from the entire pool of eligible individuals. In
other words, license-issuing authorities cannot differentiate between a Law Abiding Individual
and an Eventual Arrestee, and thus concealed weapon licenses may be granted to future
criminals. In support of this possibility, the findings of the section “Individuals with At Least
One Arrest Record” suggest that Eventual Arrestees become more likely to carry handguns when
they become eligible to obtain a concealed weapon license, unlike the Current Arrestees. As a
consequence, these criteria can be criticized for the possibility that they may (unintentionally)
provide concealed weapon licenses to individuals who may involve in criminal activity in the
future.

If Eventual and Current Arrestees commit similar crimes in the future, then granting
concealed weapon licenses to the Eventual Arrestees may not be a sound policy. Alternatively, if
the Eventual Arrestees do not commit crimes as severe as do the Current Arrestees, then
allowing concealed weapons to this group may not be a critical problem.”' Consequently,
whether the Current and Eventual Arrestees commit similar crimes becomes important in the
context of testing whether the criteria adopted by shall-issue states are successful in terms of
identifying future criminal use of guns.

%% Notice that although insignificant, the influence of the enactment of a shall-issue law for Eventual Serious
Arrestees who are older than the minimum required age is negative as well. However, the influence of the same
change on Current Serious Crime Arrestees is close to zero. This overall picture may be explained by the possibility
that Eventual Serious Crime Arrestees switch to crimes that do not require face-to-face contact with the victim and
therefore the marginal benefit of carrying a gun is lower. On the other hand, Current Serious Crime Arrestees who
are more experienced in committing crimes may not switch to such crimes. In fact, as will be shown in the next
section, Eventual Arrestees are less likely to commit crimes of Violence and Robbery compared to the Current
Arrestees.

*! Although all crimes are costly, minor crimes and misdemeanors such as illicit drug use, reckless driving or theft
are far less costly than severe crimes such as homicide, rape or robbery.
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Table 2.5 Influence of Enactment of Shall-Issue Law on Arrestees’ Probability of Carrying

Handgun
Serious Crime Minor Crime
Arrestees Arrestees
I 11
Marginal Effect is calculated for

1 Whole sample -0.008 0.017**
(0.010) (0.007)

2 Eventual Arrestees, Under Min. Age™® -0.037%** 0.018%*
(0.015) (0.010)

3 Current Arrestees, Under Min. Age™® 0.004 0.010
(0.015) (0.012)

4  Eventual Arrestees, Over Min. Age™* -0.045 0.045%*
(0.033) (0.018)

5  Current Arrestees, Over Min. Agea’Cl 0.002 0.016
(0.013) (0.010)

Observations 10,685 16,219

Notes to Table 2.5: Columns I and II present the average marginal effects of the variable 