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Highlights:
¢ Consideration the type of laws that states hadr pagassing concealed carry weapon

(“shall issue”) laws is proposed.

¢ Adopting “shall issue” laws only reduces the crirage in states with “no issue” laws in

place.

¢ “Shall issue” laws are redundant to “may issuestfieted concealed carry) laws in terms

of crime reduction.



Abstract

For more than a decade, there has been an acadeimate over the deterrence effect of
concealed carry weapon (shall issue) laws. Howealémprevious studies do not consider the
types of gun-carry laws in place prior to the adopbf the “shall issue” laws. Using difference-

in-difference methodology, findings of this studgply that considering the type of regulations
that states had prior to passing “shall issue” lavasters and that “shall issue” laws do have a
deterrence effect under certain circumstances. #agppshall issue” laws only reduces the

crime rate in states with “no issue” laws in plaaed “shall issue” laws are redundant to “may
issue” (restricted concealed carry) laws in terfngrione reduction.

JEL Classification: K420; K14
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1. Introduction

The United States has more gun-related deathsahgmother developed country in the
world.! The estimated rate of private gun ownership (fiothand illicit) in the United States is
101.05 firearms per 100 people and the rate ofyai deaths per 100,000 people is 10.54.
Although crime rates have gone down significanthce 1980, there were still 8,124 firearm-

related murders in 2014.

Concealed carry weapon (shall issue) laws wereduntred ostensibly to allow people to
defend themselves, yet many decried that simplyngditearms to a society with a high rate of
gun deaths is counterproductive. The two compladdfgrent beliefs about the effectiveness of
“shall issue” laws have shown up in estimationsheir effects as well. Some researchers (Lott
and Mustard (1997), Barons and Lott (1998), Moo2@0(), Plassmann and Whitley (2003),
Gius (2013)), have shown that “shall issue” landu the overall crime rate, but others (Rubin
and Dezhbakhsh (1998), Ludwig (1998), Ayres and dhore (2003a, 2003b)), have shown the

crime rate has gone up since these laws were untsati

What previous researchers have overlooked is tham-cgrry regulations are
heterogeneous and might have differing effects. Wdwopting “shall issue” laws, some states
are transitioning from a “may issue” process whilkers are moving from a “no issue” process.
The “shall issue” and “may issue” laws both allovivate citizens to carry concealed weapons,
but they require citizens to obtain a license inaate. While “shall issue” laws require the
authorities to issue permits to qualified applisariimay issue” laws give the authorities more
latitude to reject applications. Therefore, unlikball issue” states, granting permits to carry is
not the citizen’s right in “may issue” states. Thgswhy “may issue” laws are often called
restricted concealed carry or limited issue lawsstiyne (ex., National Rifle AssociatiohjNo
issue” laws, on the other hand, do not allow pewatizens to carry concealed weapons in public

at all. The hypothesis of this paper is that tHeatfof “shall issue” laws are likely dependent on

*http://abcnews.go.com/blogs/health/2013/09/19/@s+more-guns-and-gun-deaths-than-any-other-costigy-
finds (Retrieve 2/24/2016)

“http://www.gunpolicy.org/firearms/region/united-&ts(Retrieve 2/24/2016)
3https://www.fbi.gov/about-us/cjis/ucr/crime-in-thies/2014/crime-in-the-u.s.-2014/tables/expandeditioe:
data/expanded_homicide data_table_8_ murder_viclisnsveapon_2010-2014.x(Retrieve 2/24/2016)
*http://web.archive.org/web/20081218111804/http:Awmraila.org/Issues/FactSheets/Read.aspx?| (Réifieve
2/24/2016)
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the types of gun carry regulations states had padhe law change. Unlike “no issue” states,
there is still a probability that citizens of “masgsue” states could obtain the concealed carry
license, which could result in criminal deterrentlereby, introducing “shall issue” laws would

deter criminals in such a case only if “no isswti$ were in place.

The findings of this paper indicate that considgtime type of regulations that states had
prior to passing “shall issue” laws matters. Whifend no deterrence effect for those states that
switch to “shall issue” law from “may issue” lawthere exist a significantly positive effect

(crime reduction) for those states that switchedffno issue” laws.
2. Background on “shall issue” Laws and Prior Resaah

During the 1920s and 1930s, many states passedlavprohibited concealed carrying
(Cramer and Kopel 1994). Based on these laws, stabes did not allow their private citizens to
carry concealed weapons at all (no issue lawskantk other states empowered local authorities
to decide about issuing concealed carry permity (sgie laws). Thus, before 1960, there were
only three types of gun carry regulations (“uniegtd”, “may issue”, and “no issue” laws) in
the United State3States then began to adopt the concealed carqyomndaws in different time
spans, but this process was slow, and by 1988 minky states had adopted “shall issue” laws
(Grossman and Lee 2008However, in the 1990s legislative activity accated, with 37 states

enacting “shall issue” laws as of 2014.

Criminal motives and deterrence research has l@am bhe purview of criminologists,
psychologists, and sociologists. Gary Becker (19683 the first economist who extended this
literature by introducing criminals’ income as atpaf expected utility. In his paper, Becker
derived the supply of crime, which was negativediated to the punishment severity and the

probability of conviction. McDonald (1999) expanded Becker's theory by addingre

® An Unrestrictedgun-carry Laws are those that allow any privat&en to purchase, sell, and carry weapons
(concealed or unconcealed) without any restricti@efore 2003 Vermont was the only state with Novtal law.
Alaska (2003), Arizona (2011), and Wyoming (2018)tehed back to unrestricted laws as well.

® Alabama, Connecticut, Florida, Indiana, Maine, Néampshire, North Dakota, South Dakota, Washington

” In Becker’s (1968) paper the expected utility froommitting an offense is defined as:

EU)=PU,(Y = f)+(i- P)U (YY), whereY; is an offender's income from committing an illegal

activity; Uj is his utility function; P] is his probability of conviction; ancfi is to be interpreted as the monetary

equivalent of the punishment



determinant factors to the supply of crime functidgte specifically showed that the less
restrictive gun possession laws had a negative égmpa the supply of crime. McDonald’s

(1999) findings are based on deterrence theoryitalies criminals commit fewer crimes once

they perceive the cost of committing a crime tadee high. Criminals have to be more cautious
because their potential victims might be armed ewode capable of protecting themselves. On
the other hand, according to Duggan’s (2001) figdjrthe mere presence of additional firearms
in a community following the passage of less reg#e gun carrying legislation might increase
the crime rate due to guns landing into the wroagds. This is the so-called “more guns, more

crime” effect.

Existence of the concealed carry weapon laws gesviesearchers with a good source to
test the net effect of less restrictive gun lawsca@xding to McDonald’s (1999) findings, moving
toward less restrictive gun carry (Ex. “shall is§uaws, positive deterrence effect dominates the
negative “more guns, more crime” effect. This iradés that there should be lower crime
observed in states that adopt “shall issue” laws.uBing monthly homicide data from 1973-
1992 for five counties, McDowall et al. (1995) wase of the first applied studies that assessed
the effect of the “shall issue” lafisUsing the Autoregressive Integrated Moving Average
model, the authors concluded that there is not gimavidence that “shall issue” laws could

decrease the crime rate.

Lott and Mustard (1997) invigorated the literatuwad gun lobbyists by applying
difference-in-difference (DD) methodology to estim¢éhe effect of the “shall issue” laws on the
crime rate for the period of 1977-1992. Based @ir ttndings, Lott and Mustard concluded that
states with the “shall issue” laws have lower crirates than states with more restrictive gun
carry regulations. Since then, this study has bepdlessly cited by the National Rifle
Association (NRA) and other gun advocates in suppbitheir votes on behalf of concealed

carry weapon law3.

Lott and Mustard’s findings were striking and prdet a large number of academic

responses. By changing the econometric methodotogl/or the model specification, other

8 Hinds county in Mississippi (Jackson), MultnomatfdaClackamas (both counties were combined), Pattlan
counties in Oregon, and Dade (Miami), Duval (Jaokdte), and Hillsborough (Tampa) counties in Ftta)
*http://mediamatters.org/blog/2014/08/04/nationfierassociation-offers-weak-defense/200314(Retdeve
2/24/2016)




researches reanalyzed the Lott and Mustard datAsetng these papers, Barons and Lott
(1998), Bartley and Cohen (1998), Moody (2001), a@Pldssmann and Tideman (2001)
corroborated the findings of Lott and Mustard. O tother hand, Rubin and Dezhbakhsh
(1998), Ludwig (1998), and Ayres and Donohue (2008hcluded that “shall issue” laws
increase the crime rate. Black and Nagin (1998)mdd that Lott and Mustard’s findings are
highly sensitive to minor changes in the sampleseBlaon their findings, Black and Nagin
believed that there is not enough evidence to sh@¥gnificant impact of the “shall issue” laws

on the crime rate.

Due to many different and conflicting ideas abdw effect of “shall issue” laws, the
National Research Council (NRC) set aside one ehaygtits book (Firearms and Violence: A
Critical Review (2005)) to explore the causal effeaf concealed carry weapon laws on crime
rates. After reviewing the existing (and confligfnliterature and undertaking their own
evaluation by using county-level data for the permf 1977-2000, a majority of the panel
members came to the conclusion that the existisgareh failed to determine the true impact of
“shall issue” laws. They also concluded that thein empirical results were imprecise and

highly sensitive to changes in model specificatod data period.

Donohue et al. (2010) raises the point that theag be serial correlation in panel data
studies. This can lead to the underestimation aridard-errors (Wooldridge (2003, 2006), and
Angrist and Pischke (2009)) posit that clusteritgndard-errors is a necessary correction in
order to address this problem (Arellano (1987)). i&mng both county level and state level
dataset for the period of 1977-2006 and after ehlrs standard-errors, Donohue et al. (2010),
which is arguably the most reliable analysis toedatiso found no statistical support for the
deterrent effect of “shall issue” laws and brougliit previous researches’ findings under
guestion.

Although Donohue et al. (2010) contradicts findimsvicDonald (1999) concerning the
deterrence effect of the less restrictive gun céaws, they do not consider the types of gun-
carry regulations in place prior to the adoptiornhaf “shall issue” laws. This is perhaps a reason
that they failed to find statistical support for effiect of “shall issue” laws. In this paper, Ials
find no statistical support for the impact of “dhasue” laws on the general crime rate.

However, once | introduce separate treatment gredipgse that switch from “may issue”
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process and those that switch from “no issue” @eed conclude that “shall issue” laws

decrease the crime rate if states adopt the “®&zale” laws from “no issue” laws.
3. Conceptual Framework and Central Hypothesis

As mentioned, the contribution of this paper isdobsn this hypothesis that the deterrent
effect is stronger when the changes in gun camg laccur from “no issue”, rather than “may
issue”. When law change occurs from “no issue”’gpbéal criminals are more deterred because
their potential victims (private citizens) who waret allowed to carry guns at all, now have the
right to carry guns concealed and are able to defleemselves. This is not necessarily the case
when states change their laws from “may issue”. édritnay issue” laws, there is still the

probability that private citizens carry guns toetef themselves.

It also should be taken into consideration thatpfidg less restrictive gun laws like
“shall issue” persuade people to buy more gunssThus reasonable to assume that adopting
“shall issue” laws will increase the number of gagiotd. The effect of “shall issue” laws on gun
sales is important because many researchers (Ermihgs and Koepsell (1997), Mark Duggan
(2001), Miller et al. (2002), Grassel and Wintem(#803)) believe that the overall rate of death
and suicide is usually higher in states with a tpghcentage of gun ownership than other states.
Branas and Richmond (2009) also showed that th¢se ppssess handguns are more likely to
die from violence than those without handguns. Tlwgsording to the hypothesis of this paper,
“shall issue” is redundant to “may issue” and adapthe “shall issue” laws from “may issue” is

an unnecessary change which might only serverwdie gun sales, without any benefit.
4. Data

In order to further understand the effect of thealsissue” laws, | identify a set of states
that enacted the concealed carry weapon laws fr@@i-2008. | restricted the period to 1991-
2008 because this is a period in which most of dtates passed their “shall issue” 1aWs.
Moreover, in their paper, Ayres and Donohue (20@&#anted out that crime rose (especially in
“non-shall issue” states) dramatically during theripd from 1985-1992 and including this

period may confound the estimation of the effect'sbfall issue” laws. Ayres and Donohue’s

% From 16 states in 1993 to 37 states in 2008



(2003a) findings showed when they restricted th@ogeto 1991-1999, there was a significant
increase in crime rates. | also limited the petmd991-2008 to avoid the probable impact of the
great recession on crime rates. Additionally, af@®8 some states started changing their gun-
carry laws from “shall issue” to “no restrictionThis caused the number of “shall issue” states to
drop from 37 in 2008 to 35 in 2015.

In 1991, 16 states were already “shall issue”, afoee | always use these 16 states as
control states as their status never changes. Batd@91 and 2008, 22 more states also adopted
the “shall issue” laws at different times, whichirfomy treatment group. As a result, the control
group is composed of two types of states— thosedfreastill not “shall issue” and those that
already were “shall issue”. Table 1 lists gun caagulations for all states and also the type of

gun carry laws that states had prior to the adoptiche “shall issue” laws.

By 2008, 37 U.S. states had passed “shall issues.1In this paper, information about
the effective dates and coverage of the conceaey taws were compiled from a variety of
sources. The primary sources were the NRA, eaté'slagislation, and related news reports. In
some cases of ambiguity, | also contacted differstate police departments, sheriff's
departments, state attorney general offices, anatprattorneys who were specialists in gun-

related laws to find out the effective dates of¢bacealed carry weapon laws in different states.

In order to study the effect of the concealed caregpon laws on the crime rate, | used
the FBI's Uniform Crime Report (FBI-UCR) dataset fix different types of crimes (murder,
robbery, burglary, aggravated assault, larceny, matbr vehicle theft) for the period of 1991-
2008. Following the majority of previous papergldo chose these crimes because they are the
only reported crime dataset by FBI-UREThis dataset allows for yearly variation for eagbe
of crime for all states. | dropped Alaska becailmy thave changed their laws twice during the

time span, rendering identification less clean.

Additionally, I control for the effect of other ane preventing policies —add-on gun
laws, three-strike legislations, and permit to page a handgun laws— that might also affect

crime rates. Both add-on gun laws and three-stekgslations are punishment enhancement

1 Since FBI recently changed the definition of rapdid not include rape



policies that are designed to reduce the crime Wftdle the add-on gun laws impose harsher
sentences for offenders who possess firearms dainegommission of a felony, three-strike

legislation imposedarsher sentences affenders who are previously convicted of two prior
serious offenses and then commit a third. Statés parmit to purchase a handgun laws require
their citizens to obtain a permit for buying handgubesides obtaining a permit to carry

handguns concealed.

In order to take into consideration the effect cbreomic conditions on crime rates,
following Plassmann and Tideman (2001) and Donolateal. (2010), | control for
unemployment rates obtained from the Bureau of Ledtatistics (BLS). Following Lott and
Mustard (1997) and most of the subsequent studasp add the log of population by age, race,
and sex groups, number of police officers, laggedsa rates, and states’ income per capita as
control variables. All demographic data are co#ecfrom the US Census. FBI-UCR dataset
provides me with the number of police officers amtest rates, and data for income per capita
are retrieved from Federal Reserve Bank of St. d.oliable 2 reports the mean of crime rates
and other control variables in this analysis fothbibie treatment and control states. According to
this table, before adopting “shall issue laws” mafsthe crimes in treated states had higher rates

than those of control states.
5. Methodology

| begin by dividing all states into two groups—thothat have changed their laws to
“shall issue” by 2008 and those that have not cedrgeir laws since 1991 The goal is to see
how adopting the concealed carry weapon laws naffett different types of crimes no matter
what types of gun carry regulations states hadr pache adoption of “shall issue” laws. The
intent is to replicate existing works with some rasdimprovements. Specifically, | use updated
data, a larger control group, and more appropaatemometric methods. For this analysis | used

the following regression model:

(DCR, = S+ Y+ (Y*S) + B CCW+A Xjke

12 States could change their laws from “no issue'haay issue.
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Subscripts denotes states and subscypdenotes years. The terng and Y, are the

state and year fixed effects. In order to provite most robust estimates, following Donohue et

al. (2003a and 2010) | also added*S). in order to control for state-specific time trendise

variableCR s the log of number of crimes per 100,000 pebdmiehe six different categories of
crimes that | mentioned earlier. Specifically, llwun the model six times (once for each type of
crime) to study the effect of “shall issue” laws @axch type of crime separately. Our variable of
interest CCW is the dummy that shows if states adopted thall'sesue” laws or not® The

term X, represents the state-level, time-varying set otrod variables that might affect crime.

As mentioned, these variables include the log @iutetion by age, race, and sex groups, number

of police officers, lagged arrest rates, incomegagita, and other crime preventing regulations.

The main contribution of the paper is estimatingasate effects by legislation type.

Below is the model that | use for this analysis.
(QCR, = §+ X+ (Y*S) (+y B MTSH+ B NTGHA Xfre |

In model (2), the variabl®TSis set to one if the states changed their laws fimay
issue” to “shall issue” laws and is set to zeroeothse. Thus, the treated states are those that
adopt “shall issue” laws from “may issue” laws beén 1991 and 2008.The variablé Sis set
to one if the states changed their law from “naéssto “shall issue” laws and is set to zero
otherwise. So, the treatment group are those stagtsswitch to “shall issue” laws from “no
issue” laws between 1991 and 2008.

Assuming that control states and treatment statesanparable, the regressions for both
models (1) and (2) use weighted least square whergeighting is each state’s population. As
noted above, standard errors are also clustertét attate level to allow for correlation in errors

over time in a given state.
6. Results

This section consists of three parts. The firsessentially a replication exercise of

previous approaches, albeit one with a larger obmfroup and more appropriate econometric

13 ccw=1 if state is shall issue and zero otherwise
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methods. In the second part, | examine if the tgpeegulations that states had prior to the
adoption of “shall issue” laws matter or not. Fipain the last part, | also apply the Probit
estimator to check whether or not the findings rateust with respect to changing econometric
methods.

6.1. Replication of existing work

| first estimate model (1) in order to study tlieet of adopting “shall issue” laws on the
crime rate without considering the kind of reguas states had in the past. As mentioned, in
order to prevent non-independence of observatiom® the same state that might affect the
inference, standard-errors are clustered at thte ktael in all regressions. As table 3 makes it
evident, estimations for the impact of “shall isslaavs are insignificant for all types of crime.
These results are consistent with those of the M&@mittee (2005) and Donohue et al. (2010),
which imply there is not enough statistical supdortthe impact of “shall issue” laws on the

crime rate.
6.2. Differential effects of moving from May IssgeNo Issue

In order to test whether or not the deterrent ¢ffestronger when the changes in gun
carry laws occur from “no issue” rather than “mague” (which is this paper’s hypothesis)
model (2) is estimated. Based on model (2) estonatiwhich are reported in table (4), adopting
“shall issue” laws have no effect on crime rateewhtates change their laws from “may issue”.
Yet, there will be a significant reduction in thefimes (robbery, burglary, and larceny) when a
law change takes place from “no issue” laws.

For motor vehicle theft (which is another thefine) the coefficient is still negative,
sizable, and very close to being significant. Orabfem, which might cause the result for motor
vehicle theft to be insignificant could be statedledata. Using state-level data one cannot
differentiate urban and rural areas. This issueltas the results toward no effect of the “shall
issue” laws because in most rural areas in thest#te crime rate are low already, and there is
less room for measurable downward effects of “sisalle” laws. However, this does not mean
that the “shall issue” laws are not effective lawstill must use state level data. Maltz and

Targonski (2003) shows that FBI-UCR’s county leglataset was less reliable because the law
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enforcement agencies voluntarily report the crira@do the FBI. Their findings also imply that

by imputing missing agency data, the FBI's statelelata are less problematic.

Estimates of model (2) do not provide enough stesissupport for the impact of “shall
issue” laws on murder and aggravated assault. ©okl @assume that murder and aggravated
assault are less calculated crimes and more hélaé shoment crimes. Thus, their criminals may
be less inclined to think through whether victimevé a gun or not, whickkew estimations

toward no effect of “shall issue” laws.

The first approach used in the current study ispenDD, which is common in the
literature with clustered standard-errors at thatestievel. In DD methodology, the basic
assumption is that the control group is a good tatactual for the treatment group. This means
that absent the intervention we would expect tmeespattern of outcomes to exist over time in
each group. To test this, | add leads to my modeddtermine if there were any significant
differences in states by which gun legislation megg fell and | find no differences. Plotting
pretreatment trends can also help to recognizeeifcontrol group is a good counterfactual for
the treatment group. In this study, as differeatest adopt the “shall issue” laws at different
times, it is difficult to graph one specific pretment trend for the treatment group. In order to
resolve this issue, | only plot the trends for 1891-2000 period in which 13 states switched to
“shall issue” laws. Looking at graphs 1-6, it caa been that for all types of crime the
pretreatment trends are the same in both contltr@atment states. Additionally, as a placebo
test to verify the validity of the research designdrop all post-intervention years. Then |
randomly assign fake treatment years to examinetheheor not there is still a significant
reduction in crime rate. As it can be seen in tgb)eobtained results confirm that pre-treatment
crime trends do not play a significant role in reidg crime rate, indicating that the results

presented throughout are not spurious.
6.3. Robustness check

Plassmann and Tideman (2001) suggest that the cmatote of crime data renders
simple Weighted Least Square (GLS) to be the mostopriate method to estimate the effect of

the concealed carry weapon laws. Using simple GL8specially problematic for crimes with
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low rates, such as murder and robbery. In ordesotwsider this issue | also apply the Probit

analysis by estimating:
(3) Ysy = (D( X‘Sﬁ-l- C|)

Y is the percentage of crime rate in stite yeary and, X represents other variables that might
affect, c is a state-specific time trend, ady(()l is the standard normal cumulative distribution

function. In table 6, model (3) is estimated usthg inverse normal of the crime rate as the
dependent variable. As it can be seen in tabladirfgs of this paper are not sensitive to change
in estimation method and using non-linear methadaat change the findings. Overall, it can be
said that not considering the gun carry regulatjgmsr to the adoption of “shall issue” laws was
the main reason that studies like Donohue et 8lLqP obtained no statistical support for effect

of “shall issue” laws.

As discussed before, less restrictive gun laws @hall issue laws) likely result in more gun
sales. Thus, according to the findings of the eurséudy, for states with “may issue” regulations
in place, adopting “shall issue” laws could onlypewet the gun sales without reducing crime.
Since reviewing previous research suggests more gilhlead to more death (Cummings and
Koepsell (1997), Mark Duggan (2001), Miller et &002), Grassel and Wintemute (2003)),
adopting the “shall issue” laws from “may issue’paprs to potentially be an unnecessary and

dangerous change.
7. Conclusion

The concealed carry weapon laws were passed irttem to reduce the crime rate.
Policymakers believed that, although an increasgun availability might lead to increased
crime, the deterrent effect of “shall issue” lawsminates and will eventually reduce the crime
rate. In this paper, | used DD methodology to estinthe effect of the “shall issue” laws on six
different crime rates. The main difference betw#®n current study and the previous ones is

dividing the treated states into a “may issue” grand a “no issue” group.

Findings of this paper confirm that the concealadycweapon laws likely reduce the
crime rate, but only when the law change occunnfhoo issue”. However states that move from
“may issue” to “shall issue” do not see a changeabse in “may issue” states, there is still a

14



probability for normal citizens to obtain a con@shicarry permit. Additionally, adopting the
“shall issue” laws is likely to increase the numbémgun sales. Therefore, it is potentially true
that moving from “may issue” to “shall issue” is radundant change in terms of crime

deterrence, with potentially dangerous consequences
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Figure 1— Pretreatment Trend for Robbery in bothtie® and treated states
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Figure 2— Pretreatment Trend for Burglary in boditcol and treated states
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Figure 3—Pretreatment Trend for Larceny in bothtadrand treated states
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Figure 4— Pretreatment Trend for Motor Vehicle Thefboth control and treated states
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Figure 5—Pretreatment Trend for Murder in both colrdnd treated states
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ACCEPTED MANUSCRIPT

Figure 6—Pretreatment Trend for Aggravated Assautioth control and treated states
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Tables

Table 1Year of Enactment of “Shall Issue’” Laws

States State Gun Carry Laws Passage date
Alabam: Shall issu <1991
Alaska* Shall issue (change from No iss 199¢
Arizone Shall issue (change from No iss 199/
Arkansa Shall issue (change from No iss 199t
Californiz May issut <1¢91
Coloradt Shall issue (change from May iss 200z
ConnecticL Shall issu <1991
Delawart May issut <1991
District of Colombia No issur <1991
Floride Shall issu <1991
Georgiz Shall issu <1991
Hawaii May issut <1991
Idahc Shall issu <1¢91
lllinois No issu <1991
Indiane Shall issu <1991
lowa May issut <1991
Kansa Shall issue (change from No iss 200¢
Kentucky Shall issue (change from No iss 199¢
Louisian: Shall issue (change from May iss 199¢
Maine Shall issu <1991
Marylanc May issut <1991
Massachuset May issut <1991
Michigar Shall issue (change from May iss 2001
Minnesot: Shall issue (change from May iss 200z
Mississipp Shall issu <1991
Missour Shall issue (change from No iss 200z
Montan: Shéll issue <1997
Nebrask Shall issue (change from No iss 200¢
Nevadi Shall issue (change from May iss 199¢
New Hampshir Shall issu <1991
New Jerse May issut <1991
New Mexicc Shall issue (change from No iss 200z
New York May issut <1991
North Carolini Shall issue (change from No iss 199t
North Dakot: Shall issu <1991
Ohia Shall issue (change from No iss 2004
Oklahomi Shall issue (change from No iss 199t
Oregor Shall issu <1991
Pennsylvani Shall issu <1991
Rhode lsanc May issut <1991
South Carolin Shall issue (change from May iss 199¢
South Dakot Shall issu <1991
Tennesse Shall issue (change from May iss 199¢
Texa: Shall issue (1change from No iss 199t
Utar Shall issue (change from May iss 19¢5
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Vermon Unrestricte! <1991

Virginia Shall issue (change from May iss 199t
Washingtol Shall issu <1991
West Virginie Shall issu <1991
Wisconsir No Issut <1991
Wyoming* Shall issue (change from May iss 199/

* Alaska in 2003 changed its laws to unrestricteceaagain. That is why Alaska is excluded from treathgroup.
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Table 2 Mean of key variables in analysis befor@péidg of “shall issue” laws

Variable

Means for Control

Means for Treated States

States
Number of Crime per 100,000 people:
Robber 136.1¢ 131.4¢
Burglary 725.12 863.96
Larceny 2366.98 2708.53
Murdel 6.01 6.24
Motor Vehicle Thel 385.1: 388.6:
Aggravated Assal 276.1¢ 317.6:
Number of Arrests per 100,000 peoplt
Robber 36.4¢ 30.3¢
Burglary 88.0( 97.€9
Larceny 396.4¢ 493.2%
Murder 11.22 6.11
Motor Vehicle Thel 42.2¢ 41.5¢
Aggravated Assault 112.75 117.70
Other 3470.44 3839.30
Population Characteristic:
State populatiol 566779: 479812
Population per square mile 413.37 80.69
Male populaion 277693: 234128
Female population 2890860 2456847
Race Age data (% of population)
White 82.0¢ 87.81
Black 11.6¢ 9.14
Other Rac 6.2t 3.0t
Male 10-19 7.34 7.67
Male 2(- 2¢ 6.97 7.1C
Male 3(-3¢ 7.3¢ 7.9¢
Male 4(-49 7.3F 7.0¢F
Male 5(-64 7.5¢ 6.57
Male over 6! 5.3¢€ 5.0¢
Female 1-19 6.9¢ 7.3C
Female 2- 2¢ 6.8t 7.0¢
Female 3-39 7.42 8.02
Female 4-49 7.4¢ 7.1¢
Female 5-64 8.04 7.01
Female over € 7.4¢ 7.3C
Number Police Officer per 100,00(
Male officer: 204.2: 185.2964
Female officer 23.6¢ 19.073¢
Unemployment rate 5.0¢ 5.14
Income Per Capita ($/year) 20635.74 22759.16
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Table 3 Effect of adopting “shall issue” laws o rates without consideration of the type of the
regulation states had in place prior to the lanngeg(1991-2008)

VARIABLES Robbery Burglary Larceny Motor Vehicle Murder Aggravated
Theft Assault
Shall Issue -0.0218 -0.0404  -0.0318 -0.00486 -®026 0.0562

(0.0331) (0.0317) (0.0289)  (0.0340)  (0.0396)  (0.0342)

Observations 770 770 770 770 770 770
Other Policies yes yes yes yes yes yes
State and Year Fixed Effect yes yes yes yes yes yes
State Specific Fixed Time Trend yes yes yes yes yes yes

** * denote statistical significance at the 0.05dah10 levels, respectively

The treatment variable is “shall issue” that equat® when a states adopt the “shall issue” laws,
regardless of type of the gun carry laws that dtaie in the past, and zero otherwise. Estimations i
every cell are obtained from a separate regresSiamdard errors are in parentheses and are @dsier
the state level to allow for arbitrary patterndeteroskedasticity and correlation in errors owreetin a
given state. All regressions use weighted leashrsqwhere the weighting is each state’s population

Table 4 Effect of adopting “shall issue” laws oime rates with consideration of the type of the
regulation states had in place prior to the lanngea(1991-2008)

VARIABLES Robbery  Burglary Larceny Motor Vehicle Murder  Aggravated
Thefi Assaul
May Issue to Shall Issue 0.0495 0.0323 0.0149 ®069 0.0225 0.0449

(0.0449)  (0.0378) (0.0377)  (0.0465)  (0.0281) (U3

No Issue to Shall Issue -0.0727* -0.0923** -0.0651* -0.0581 -0.0615 0.0426
(0.0413) (0.0393) (0.0367)  (0.0415)  (0.0575) (@9

Observations 770 770 770 770 770 770
Other Policies yes yes yes yes yes yes
State and Year Fixed Effect yes yes yes yes yes yes
State Specific Time Trend yes yes yes yes yes yes

** * denote statistical significance at the 0.0%d20.10 levels, respectively

The variable “may issue to shall issue” equals when a state adopt the “shall issue” laws from
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“may issue” laws and zero otherwise. The varialle issue to shall issue” equals one when a
state adopt the “shall issue” laws from “no isslals and zero otherwise. Estimations in every
cell are obtained from a separate regression. Stdretrors are in parentheses, and are clustered
at the state level to allow for arbitrary pattemm$ieteroskedasticity and correlation in errorsrove
time in a given state. All regressions use weighgedt square where the weighting is each state’s

population.

Table 5 Placebo test for the effect of adoptinglisissue” laws on crime rates with consideratién o
the type of the regulation states had in placer poidhe law change (1991-2002)

VARIABLES Robbery Burglary Larceny Motor  Murder  Aggravated
Vehicle Assault
Thefi
May Issue to Shall Iss 0.028¢ 0.065¢ 0.089(  0.197* 0.0050: -0.062(
(0.0684) (0.0556) (0.0613) (0.0953) (0.0655) (@)10
No Issue to Shall Issue 0.0283 -0.0459 -0.0319 6450 0.0590 -0.197
(0.141) (0.0595) (0.0610) (0.0836) (0.0698) (0)122
Observations 381 381 381 381 381 381
Other Policies yes yes yes yes yes yes
State and Year Fixed Effect yes yes yes yes yes yes
State Specific Time Trend yes yes yes yes yes yes

** * denote statistical significance at the 0.050ah10 levels, respectively

The variable “may issue to shall issue” equalswhen a state adopt the “shall issue” laws from “may

issue” laws and zero otherwise The variable “Naes® shall issue” equals one when states adopt the

“shall issue” laws from “no issue” laws and zertatvise. Estimations in every cell are obtained
from a separate regression. Standard errors gparantheses, and are clustered at the state tevel t
allow for arbitrary patterns in heteroskedastieityl correlation in errors over time in a givenestatl
regressions use weighted least square where tlghtivey is each state’s population. | drop all post-
intervention years. Then | randomly assign fakattment years to examine whether or not therelis sti
a significant reduction in crime rate.
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Table 6 Effect of adopting “shall issue” laws omrez rates with consideration of the type of the
regulation states had in place prior to the lanngea using the Probit estimator (1991-2008)

VARIABLES Robbery Burglary Larceny Motor  Murder  Aggravated
Vehicle Assault
Theft
May Issue to Shall Iss -0.0222° -0.0324** -0.C256* -0.019: -0.017¢ 0.013¢
(0.0127) (0.0139) (0.0148) (0.0139) (0.0167) (@11
No Issue to Shall Issue 0.0151 0.0128 0.00739 6.023 0.00605 0.0148
(0.0135) (0.0131) (0.0156) (0.0156) (0.00834) 183
Observations 771 771 771 771 771 771
Other Policies yes yes yes yes yes yes
State and Year Fixed Effect yes yes yes yes yes yes
State Specific Time Trend yes yes yes yes yes yes

** * denote statistical significance at the 0.05dah10 levels, respectively

The variable “may issue to shall issue” equalswhen a state adopt the “shall issue” laws from “may
issue” laws and zero otherwise The variable “Naes® shall issue” equals one when states adopt the
“shall issue” laws from “no issue” laws and zertatvise. Estimations in every cell are obtained
from a separate regression. Standard errors gparantheses, and are clustered at the state evel t
allow for arbitrary patterns in heteroskedastieityl correlation in errors over time in a givenestatl
regressions use weighted least square where tightive) is each state’s population.
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