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RoB BONTA
Attorney General of California
MARK R. BECKINGTON
Supervising Deputy Attorney General
R. MATTHEW WISE, State Bar No. 238485
Deputy Attorney General
1300 1 Street, Suite 125
P.O. Box 944255
Sacramento, CA 94244-2550
Telephone: (916) 210-6046
Fax: (916) 324-8835
E-mail: Matthew. Wise@doj.ca.gov
Attorneys for Defendant Attorney General Rob Bonta

IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF CALIFORNIA

MARK BAIRD and RICHARD | Case No. 2:19-cv-00617-KIM-AC
GALLARDO, I

DECLARATION OF R. MATTHEW
Plaintiffs, | WISE IN SUPPORT OF DEFENDANT’S
OPPOSITION TO PLAINTIFES’

v. MOTION FOR PRELIMINARY
INJUNCTION

ROB BONTA, in his official capacity as Date: June 18, 2021

Attorney General of the State of California, | Time: 10:00 a.m.

and DOES 1-10,! Dept: 3

Judge: Hon. Kimberly J, Mueller
Defendants.
Trial Date:  None set
Action Filed: April 9, 2019

! Defendant Rob Bonta, the current Attorney General of California, ig automatically

substituted for Xavier Becerra as a defendant. Fed. R. Civ. P. 25(d).
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I, R. Matthew Wise, declare as follows:

1. | ama Deputy Attorney General in the California Attorney General’s Office. |
represent Defendant Rob Bonta, in his official capacity as Attorney General of California, in the
above-captioned matter. | have personal knowledge of each fact stated in this declaration. and if
called as a witness 1 could and would testify competently thereto.

2. Attached hereto as Exhibit 1 is a true and correct copy of “Right-to-Carry Laws and
Violent Crime: A Comprehensive Assessment Using Panel Data and a State<Level Synthetic
Control Analysis,” by Stanford Law Professor John J. Donohue I, et al., an article published in
the April 2019 issue of the Journal of Empirical Legal Studies.

3. Attached hereto as Exhibit 2 is a true and correct copy of “RTC Laws Increase
Violent Crime: Moody and Marvell Have Missed the Target,” by Donohue, ¢t al., an article
published in the March 2019 issue of Econ Journal Watch.

4. Attached hereto as Exhibit 3 is a true and correct copy of “Easiness of Legal Access
to Concealed Firearm Permits and Homicide Rates in the United States,” by Boston University
Professor of Public Health Michael Siegel, et al.. an article published in the December 2017 issue
of the American Journal of Public Health.

[ declare under penalty of perjury that the foregoing is true and correct. Executed on June
4, 2021, at Sacramento, California.

/s/ R. Matthew Wise

R. MATTHEW WISE

SA2019101934
35146212.docx
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JOURNAL OF

EMPIRICAL LEGAL STUDIES

Journal of Empirical Legal Studies
Volume 16, Issue 2, 198-247, April 2019

Right-to-Carry Laws and Violent Crime:
A Comprehensive Assessment Using
Panel Data and a State-Level Synthetic
Control Analysis

John J. Donohue, Abhay Aneja, and Kyle D. Weber™

This article uses more complete state panel data (through 2014) and new statistical tech-
niques 1o estimate the impact on violent ¢rime when states adopt righe-to-carry (RTC)
concealed handgun laws. Our preferred panel data regression specification, unlike the sta-
tistical model of Lot and Mustard that had previouslv been offered as evidence of crime-
reducing RTC laws, both satisfies the parallel trends assumption and generates statistically
significant estiinates showing RTC laws increase overall violent crime. Our synthetic control
approach also finds that RTC laws are associated with 13-15 percent higher aggregate vio-
lent crime rates 10 vears after adoption. Using a consensus estimate of the elasticity of
crime with respect to incarceration of .15, the average RTC state would need to roughly
double its prison population to offset the increase in violent crime caused by RTC
adoption.

I. INTRODUCTION

For two decades, there has been a spirited academic debate over whether “shall-
issue” concealed carry laws (also known as right-to-carry or RTC laws) have an impor-
tant impact on crime. The “More Guns, Less Crime” hvpothesis originally articulaled
by John Lott and David Mustard (1997) claimed that RTC laws decreased violent

*Address correspondence to John [. Donohue, Stanford Law School, 359 Nathan Abbow Way, Stanford, CA 04505,
email: donohuc@law.stanford.cdu. Abhay Angja, Haas School of Business, 2220 Picdmont Avenue, Berkeley, CA
94720; cmail: aancjp@law.stanford.edu; Kyle DL Weber, Columbia University, 420 W. 118th Sireet, New York, NY
10027, email: kdw2126@ columbia.edu.

We thank Phil Cook, Dan Ilo, Siefano DellaVigna, Rob Tibshirani, Trevor [Hastie, Stefan Wager, Jeff Stunad,
and participants at the 2011 Conference of Empirical Legal Swdics {CELS), 2012 American Law and Economics
Assuctation (ALEA) Annual Meeting, 2013 Canadian Law and Economics Association (CLEA) Annual Mccting,
2015 NBER Summer Institule (Crime), and the Stanford Law School faculty workshop for their comments and
hedplul suggestions, Financial support was provided by Stanford Law School. We are indebred 1o Albeno Abadic,
Alexis Diamond, and Jems Hainmueller for their work developing the sintheue control algorithm and program-
ming the Sitata module used i this paper and for their helpful comments. The authors would also like 1o thank
Alex Albright, Andrew Baker, Jacob Dorn, Bhargay Gopal, Crystal Huoang, Mira Korb, Tlakseo Lee, Isaac Rabham,
Akshav Rao, Vikram Rao, Henrik Sachs and Sidharth Sah who provided excellent rescarch assistance. as well as
Addis O'Connor and Alex Chekholko at the Rescarch Compuung division of Stanford’s Informanon Technology
Services for their wechnical support.
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crime {possibly shifting criminals in the direction of committing more progerty
crime to avoid armed citizens). This research may well have encouraged state legisla-
tures to adopt RTC laws, arguably making the pair's 1997 paper in the jfournpl of
Legal Studies one of the mest consegquential criminological articles published in the
last 25 years.

The original Lott and Mustard paper as well as subsequent work by John Lott in his
1998 book More Guns, Less Crime used a panel data analysis to support the theory/that
RTC laws reduce violent crime. A large number of papers examined the Lott thesis, with
decidedly mixed results, An array of studies, primarilv those using the limited datd ini-
tally employed by Lott and Mustard for the period 1977-1992 and those failing to adjust
their standard errors by clustering, supported the Lott and Mustard thesis, while a host
of other papers were skeptical of the Lott findings.’

It was hoped that the 2005 National Research Council report Firearms and Violence:
A Critical Review {hereafter the NRC Report} would resolve the controversy over] the
impact of RTC laws, but this was not to be. While one member of the committee—James
Q. Wilson—did partially endorse the Lott thesis by saying there was evidence that mur-
ders fell when RTC laws were adopted, the other 15 members of the panel pointedly eriti-
cized Wilson's claim, saying that “the scientific evidence does not support his position.”
The majority emphasized that the estimated effects of RTC laws were highly sensitive to
the particular choice of explanatory variables and thus concluded that the panel data evi-
dence through 2000 was too fragile to support any conclusion about the true eﬁ‘ectts of
these laws.

This article answers the call of the NRC Report for more and better datajand
new statistical techniques to be brought 1o bear on the issue of the impact of RTCtlaws
on crime. First, we revisit the state panel data evidence to see if extending the data for
an additional 14 years, thereby providing additional crime data for prior RTC states as
well as on 11 newly adopting RTC states, offers any clearer picture of the causal impact
of allowing citizens to carry concealed weapons. We distill from an array of diffdrent
panel data regressions for various crimc categorics for two time periods using| two
major sets of explanatory variables—including our preferred specification (DAW) and
that of Lott and Mustard (LM)—a subset of regressions that satisfy the critical parallel
trends assumption. All the statistically significant results from these regressions show
RTC laws are associated with higher rates of overall violent crime, property crime, or
murder.

Second, to address some of the weaknesses of panel data models, we undertake an
extensive synthetic control analysis in order to present the most complete and robust

In support of Lot and Musiard (19%97), sce Lott's 1898 book Mare Guns, Less Crime (and the 2000 and 2010 edi-
tions}. Avres and Doenohue {2003) and the 2005 National Rescarch Coundil report Fueerms and Vielence: A Crlieal
farw dismissed the Low Mustard hypathesis as lacking credible stilistical support, as did Ancja ct al. (20§1) tand
Ancja ¢t al. 2014) further expanding the lawer). Moody and Manell (2008) and Moody et al. (2014} comtinued 1o
argue in favor of a crime-reducing cffect of RTC laws, although Zimmerman (2014) and McElrov and Wang
20E7) find that RTC laws inrerease violent erime and Sicgel e0 al. (2017) find RTC laws increase murders, as dis-
cussed m Scction 11LB.
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results to guide policy in this area.” This synthetic control methodology—first introduted
in Abadie and Gardeazabal {2003) and expanded in Abadie et al. (2010, 2014)—us¢s a
matching methodology to create a credible “synthetic control” based on a weighted ayer-
age of other states that best matches the prepassage pattern of crime for each “treated”
state, which can then be used to estimate the likely path of crime if RTC-adopting states
had not adopted an RTC law. By comparing the actual crime pattern for RTC-adopting
stales with the estimated synthetic contrels in the postpassage period, we derive veartby-
vear estimates for the impact of RTC laws in the 10 vears following adoption.”

To preview our major findings, the synthetic control estimate of the average impact
of RTC laws across the 33 states that adopt between 1981 and 2007 indicates that violent
crime is substantially higher after 10 vears than would have been the case had the RTC
law not been adopted. Essentially, for violent crime, the synthetic control approach pro-
vides a similar portraval of RTC laws as that provided by the DAW panel data model and
undermines the results of the LM panel data model. According to the aggregate synthetic
control models—regardless of whether one uses the DAW or LM covariates—RTC lhws
led to increases in violent crime of 13-15 percent after 10 vears, with positive but not sta-
tistically significant effects on property crime and murder. The median effect of RTC
adoption after 10 vears is 12.3 percent if one considers all 31 states with 10 years worth of
data and 1.1 percent if one limits the analysis to the 26 states with the most compelling
prepassage {it between the adopting states and their synthetic controls. Comparing pur
DAW specification findings with the results generated using placebo treatments, we are
able to reject the nuil hypothesis that RTC laws have no impact on aggregate vialent
crime.

The structure of the article proceeds as follows. Section 1I begins with a discussLon
of the ways in which increased carrying of guns could either dampen crime (by thwarting
or deterring criminals) or increase crime by directly facilitating violence or aggression by
permit holders (or others), greatly expanding the loss and theft of guns, and burdenjing
the functioning of the police in wavs that diminish their effectiveness in controlling
crime. We then show that a simple comparison of the drop in viclent crime from

“Abadie e1 al. (2014) identify 1 number of possible problems with panel regression technigues, incuding the flan-
ger of exwdpolation when the observable charactenstics of the ireated arca are outside the range of the
corresponding characteristics for the other observations in the sample

*The accuracy of this matching can be qualitatively assessed by examining the root mean square prediction dror
(RMSPE) of the synthetic control in the pretrcaiment period (or a variation on this RMSPE implemented in|this
arucle). and the statistical signiaficance of the estimated treatment effect can he approximated by running a .-.v,Lm-s
of placeho esumates and examining the size of the estimated wreaiment cffect in comparisen 1o the distibution of
placebo treatment effects

‘Note that we do not supply a syntheu coneol estimate for Indiang, even though it passed s RTC law in le(),
owing fo the fact that we do not bave enough pretreaument vears o aceurately maich the state with an approptiate
synthetic control. Including Indiana as a treatment state, though, would not meaningfully change our resubis. $imi-
larly, we do not generaie svithetic control estimates for lowa and Wisconsin {whose RTC laws went into effedt in
2011} or for Iilinois (2014 RTC law), because of the limited postpassage data.
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1977-2014 in the states that have resisted the adoption of RTC laws is almost an order of
magnitude greater than in RTC-adopting states (a 42.3 percent drop vs. a 4.3 percent
drop}, although a spartan panel data model with only state and vear effects reduces the
differential to 20.2 percent. Section III discusses the panel data results, showing that the
DAW model indicates that RTC laws have increased violent and property crime, with wea-
ker evidence that RTC laws increased homicide (but not non-gun homicide} overf our
entire data period, while both the DAW and the LM model provide statistically significant
evidence that RTC laws have increased murder in the postcrack period.

The remainder of the article shows that, using either the DAW or LM explanatory
variables, the synthetic control appreach uniformly supports the conclusion that RTC
laws lead to substantial increases in violent crime. Section IV describes the dewils of our
implementation of the synthetic control approach and shows that the mean and median
estimates of the impact of RTC laws show greater than double-digit increases by the 10th
vear after adoption. Section V provides aggregate synthetic control estimates of the
impact of RTC laws, and Section VI concludes.

II. TaHE ImpPacT OF RTC LLaAws: THEORETICAL
CONSIDERATIONS AND SIMPLE COMPARISONS

A. Gun Carrying and Crime
1. Mechanisms of Crime Reduction

Allowing citizens to carrv concealed handguns can influence violent crime in a number
of ways, some benign and some invidious. Violent crime can fall if criminals are deterred
by the prospect of meeting armed resistance, and potential victims or armed bystanders
may thwart or terminate attacks by either brandishing weapons or actually firing on the
potential assailants. For example, in 2012, a Pennsylvania concealed carry permit holder
became angry when he was asked to leave a bar because he was carrying a weapon angd, in
the ensuing argument, he shot two men, killing one, before another permit holder ishot
him (Kalinowski 2012). Two years later, a psychiatric patient in Pennsylvania killed his
caseworker, and grazed his psychiatrist before the doctor shot back with his own gun,
ending the assault by wounding the assailant (Associated Press 2014},

The impact of the Pennsylvania RTC law is somewhat ambiguous in both these
cases. In the bar shooting, it was a permit holder who started the killing and another/who
ended it, so the RTC law may actually have increased crime. The case of the doctor’s use
of force is more clearly benign, although the RTC law may have made no differente: a
doctor who routinely deals with violent and deranged patients would typically be able to
secure a permit to carry a gun even under a may-issue regime, Only a statistical analysis
can reveal whether in aggregate extending gun carrving bevond those with a demon-
strated need and good character, as shall-issue laws do, imposes or reduces overall cobts.

Some defensive gun uses can be socially costly and contentious even if thev do avoid a
robbery or an assault. For example, in 1984, when four teens accosted Bernie Goetz pn a
New York City subway, he prevented an anticipated robbery by shooting all four,
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permanently paralvzing one.” In 2010, a Pennsylvania concealed cany holder argued that|he
used a gun to thwart a beating. After a night out drinking, Gerald Ung, a 28year-old Temple
University law student, shot a 23ycar-old former star lacrosse plaver from Villanova, Eddie
DiDonato, when DiDonato rushed Ung angrily and aggressively after an altercation that
began when DiDonato was bumped while doing chin ups on scaffolding on the street in Phil-
adelphia. When prosecuted, Ung testified that he always carried his loaded gun when he
went out drinking. A video of the incident shows that Ung was belligerent and had to|be
restrained by his friends before the dispute became more physical, which raises the questﬁon
of whether his gun carrying contributed to his belligerence, and hence was a factor that pre-
cipitated the confrontation. Ung, who shot DiDonato six times, leaving DiDonato partially
paralyzed with a bullet lodged in his spine, was acquitted of attempled murder, aggravated
assault, and possessing an instrument of crime (Slobodzian 2011). While Ung avoided crimi-
nal lability and a possible beating, he was still prosecuted and then hit with a major divil
action, and the incident did impose significant social costs, as shootings frequently do.®

In any event, the use of a gun by a concealed carry permit holder to thwart a c1‘ihe
is a statistically rare phenomenon. Even with the enormous stock of guns in the United
States, the vast majority of the time that someone is threatened with violent crime no gun
will be wielded defensively. A five-vear study of such violent victimizations in the L'nﬁed
States found that victims reported failing to defend or to threaten the criminal with a
gun 99.2 percent of the time—this in a country with 300 million guns in civilian hands
{Planty & Truman 2013). Adding 16 million permit holders who often dwell in low-crime
areas may not yield many opportunities for effective defensive use for the roughly 1 per-
cent of Americans who experience a violent crime in a given year, especially since crlit*ni-
nals can attack in ways that preempt defensive measures.”

2. Mechanisms of Increasing Crime

Since the statistical evidence presented in this article suggests that the benign effects of
RTC laws are outweighed by the harmiul effects, we consider five ways in which RTC laws
could increase crime: (a) elevated crime by RTC permit holders or bv others, which ¢an
be induced by the greater belligerence of permit holders that can attend gun carrving or
even through counterpreductive attempts by permit holders to intervene protectively:
(b) increased crime by those who acquire the guns of permit holders via loss or theft;
(c) a change in culture induced by the hyperwigilance about one’s rights and the need

“The injury (0 Darrell Cabey was so damaging thal he remains confined to a wheelchair and funetions with the
mtellect of an cighivear-old, for which he received a judgment of $43 million against Gocetz, albeit without satisfac-
uon (Biography.comn 2016

"According 1o the civil lawsuit brought by DiDonato. his injuries included “severe ncurological impairment, inabil-
ilv 1o control his bowels, depression and severe newrologic injuries”™ (Lat 2012).

“Exen hig city police officers rarely need to fire & weapon despile their far grealer exposure 10 criminals. Accoiding
10 2016 Pew Research Center survey of 7,917 sworn officers working in deparunentss with 100 or more officers,
“only about 2 quarter (27%) of all officers say they have ever fired thear service weapon while on the job™ (Morin &

Mereer 20117).
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1o avenge wrongs that the gun culture can nurture; (d) elevated harm as crimhnals
respond to the possibility of armed resistance by increasing their gun carrying and gsca-
lating their level of violence; and (e) all of the above factors will either take up police
time or increase the risks the police face, thereby impairing the crime-fighting ability of
police in ways that can increase crime.

a. Crime commilted or induced by permil holders: RTC laws can lead to an increase in violent
crime by increasing the likelihood a generally law-abiding citizen will commit a crime or ingreas-
ing the criminal behavior of others. Morcover, RTC laws may facilitate the criminal conddct of
those who generallv have a criminal intent. We consider these two avenues below.

i. The pathway from the law-abiding citizen

Evidence from a nationally representative sample of 4,947 individuals indicates that Ameri-
cans tend to overestimate their gun-refated abilities. For example, 82.6 percent believed
they were less likely than the average person to use a gun in anger. When asked about their
“abilitv to responsibly own a handgun,” 50 percent of the respondents deemed themsglves
to be in the top 10 percent and 23 percent placed their ability within the top 1 percent of
the U.S. population. Such overconfidence has been found to increase risk taking and cpuld
well lead to an array of socially harmful consequences ranging from criminal misconduct
and gun accidents to lost or stolen guns (Stark & Sachau 2016).

In a number of well-publicized cases, concealed carry permit holders have increased
the homicide toll by killing someone with whorn thev became angry over an insignidcant
issue, ranging from merging on a highway and talking on a phone in a theater to playing
Joud music at a gas station (Lozano 2017; Levenson 2017; Scherer 2016). In one particu-
larly tragic example in January 2019 at a bar in State College, Pennsylvania, a lawful permit
holder, Jordan Witmer, got into a fight with his girlfriend. When a father and son sittipg at
the bar tried to intervene, Witmer killed both of them, shot his girlfriend in the chest, and
fled. When his car crashed, Witmer broke into a nearby house, killed the 82-veal-old
homeowner, who was with his wife on their 60th wedding anniversary, and then killed him-
self (Sauro 2019). Another such example occurred in July 2018 when Michael Drejka
started {0 hassle a woman sitting in a car in a disabled parking spot while her husband and
five-year-old son ran into a store. When the husband emerged, he pushed Drejka ta the
ground, who then killed him with a shot to the chest. The killing is caught on video|and
Drejka is being prosecuted for manslaughter in Clearwater, Florida (Simon 2018).

When Philadelphia permit holder Louis Mockewich shot and killed a po]:?ular
vouth football coach (another permit holder carrying his gun) over a dispute concerping
snow shoveling in January 2000, Mockewich’s car had an NRA bumper sticker reagding
“Armed with Pride” (Gibbons & Moran 2000). An angry young man, with somewhat/of a
paranoid streak, who has not vet been convicted of a crime or adjudicated as a "m¢nta]
defective,” may be encouraged to carry a gun if he resides in an RTC state.® That such

"The Gun Control Act of 1968 prohibits gun posscssion by felons and adjudicatcd “mental defectives”
1B U.5.C. 922(d) (1), 2016).
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individuals will be more likely to be aggressive once armed and hence more likely to stim-
ulate violence by others should not be surprising,

Recent evidence suggests that as gun carying is increasing with the proliferation of
RTC laws, road rage incidents involving guns are rising (Biette-Timmons 2017, Plumlee
2012). Incidents in which "someone in a car brandished a gun in a threatening manper
or fired a gun at another driver or passenger have more than doubled in the last three
years, from 247 in 2014 to 620 in 2016 .... The highest-profile recent road rage incidgnts
involved two NFL plavers, Joe McKnight and Will Smith, killed ... in separate road rpge
shootings in New Orleans” (Shen 2017).7 In the nightmare case for RTC, two Michigan
permit-holding drivers pulled over to battle over a tailgating dispute in September 52%15
and each shot and killed the other (Stuart 2013). Without Michigan's RTC law, this
would likely have not been a double homicide. Indeed, two studies—one for Arizona and
one for the nation as a whole—tound that “the evidence indicates that those with guns in
{Hemenway et al. 2006; Miller et al.
2002)."" These studies may suggest either that gun carrying emboldens more aggressive
behavior or reflects a selection effect for more aggressive individuals.”* If this is correct,
then it may not be a coincidence that there are so many cases in which a concealed carry
holder acts belligerently and is shot by another permit holder.'®

m

the vehicle are more likely to engage in ‘road rage

“Joe McNight and Renald Gasser were arguing through their open car windows as they drove for miles. When Lhey
were hoth stopped at a red light, McNight walked over to Gasser's car, and the “lwo argued through the passenger-
side window until Gasser pulled a gun from between his scat and the center console and shot McKnight H‘urcu
umes.” Gasser was convicled of manslaughter and senwenced 1o a prison term of 30 years (Calder 2018).

YA perfect iliustration was provided by 254car-uld Minnesata concealed carry permit holder Alexander Weiss, pwho
gol into an argument after a fender bender caused by a 174 car-old driver. Since the police had been called. 1115
hard 10 imagine that this event could end wragically—unless someone had a gun. Unforiunaely, Weiss, who hpd &
bumper sticker on his car saving “Gun Conarol Means Hiting Your Target,” killed the [7aecar-old with one shot to
the chest and has been charged with second-degree murder (KIMT 2018)

MWhile concealed earry permit holders should he free of any felomy conviction. and thus show a lower overallfrate
of violence than a group that comiains felons, a study in Texas found that when permin holders do commit a crL:m-,
h a

+

it iends w be a severe oner “the conceatration of convictions for weapons offenses. 1hreatening someone wi
fircarm, and inwentionaily killing a person siem from the ready availability of a handgun for CHL holders’
Phillips ¢t al. 2013). Sce, for example, a Texas permit haolder who told police he shot a man in the head il an
[TOP restaurant m Galveston because “he was annoved by the noise the victim and others were making just a gable
away” (ABC News 2018),

"We have just cited three of them: the 2012 Pennsyluania bar shooung, the 2000 Phdacelphia snow-shoveling dis-
pute, and the 2013 Michigan road-rage incident. Iere are two more, Former NFL plaver Will Smith, « umu't
carny permit holder with a loaded gun in his car, was engaged in a road rage incident with anether permn hlltlf‘r.

ed
who killed him with seven shots in the back and one into his side and shot his wife, hitting both knees. The
shooter was convicted of manstaughier and sentenced to 23 years in prson {Lane 2018). In yer anather rerent
case, o permit holders glowered at cach other m o Chicago gas station, and when one drew his weapon, thelsec-
ond man pulled out his own gun and killed the 43-yedr-old mmstigator, who died in front of his son, daughter, and
pregnant daughier-in-law (Hernandez 20§7). A video of the encounter can be found at hups: www youtibe.
com  waich#v=I2j9wDHIBL. According 1o the police report obtained by the Chicago Trbune, a bullet from the lgun
exchange broke the piciure window of a nearby garden aparunent and anotker shatiered the window of a car Wwith
fowr occupants that was driving past the gas station. No charges were brought against the surviving permit holder,
who shot first but in response 1w the threat initated by the other permit holder.



Case 2:19-cv-00617-KIM-AC Document 41-1 Filed 06/04/21 Page 11 of 80

Right-to-Carry Laws and Violent Crime 205

In general. the critique that the relatively low number of permit revocations proves
that permit holders do not commit enough crime to substantially elevate violent criminal-
ity is misguided for a variety of reasons. First, only a smail fraction of 1 percent of Ameri-
cans commiis a gun crime each year, so we do not expect even a random group of
Americans to commit much crime, let alone a group purged of convicted felons. None-
theless, permit revocations clearly understate the criminal misconduct of permit holders,
since not ali violent criminals are caught and we have just seen five cases where six permit
holders were killed, so no permit revocation or criminal prosecution would have
occurred regardless of any criminality by the deceased.’ Second, and perhaps more
importantly, RTC laws increase crime by individuals other than permit holders in a|vari-
ety of ways. The messages of the gun culture, perhaps reinforced by the adoption of RTC
laws, can promote fear and anger, which are emotions that can invite more hostile 'con-
frontations leading to violence. For example, if permit holder George Zimmerman| has-
sled Trayvon Martin only because Zimmerman was armed, then the presence of
Zimmerman's gun could be deemed to have encouraged a hostile confrontation, regard-
less of who ultimately becomes violent,'!

Even well-intentioned interventions by permit holders intending to stop a
crime  have elevated the crime count when they ended with the permit
holder either being killed by the criminal'” or shooting an innocent party by

YIn addition, NRA-udvocated state Taws that ban the relcase of information about whether those arrested fof cven
the mast atrncious crimes are RTC permit holders make it exuwremely difficult 1o monitor their criminal condjict,

MPwchalogists have found that the very act of carrying a gun tends (o distort perceptions of realitv in 2 way tha
exagperates perceived threats. “We have shown here that .. the act of wiclding a fircarm raises the likelihont 1hat
nonthreatening objects will be pereeived as threats. This bias can clearly be horrific for victims of accidental #Imul-
mgs” (Wilt & Brackmole 2012). As onc permit holder explamed: "+ gun causes its bearer o see the world differ-
enth. A welllit chiy sidewalk full of innocent pedestrizns becomes a scene—a human grouping one of whaose
constituents you might need to shoot. Something good in yourself is, by this means, sacrificed. And more. [n @ sud-
den, unweldy hauling-out of your prece, or just by having your piece in vour pocket, vou can fumble arcunfl and
shoot vourself, as ofien happens and o™ at all funay. Or vou might shoot some liwle girl on a porch acrops the
streel or two streets away, or five sireets awav. Lots and lots of untoward things can happen when you're Tegally car-
yng a concealed firearm. One or two of them might turn out w be beneficial—to you, But a majorits are henefi-
aial 1o neither man nor beast. Boats are said, by less nautical types, always to be secking a place to sink. Guns—no
matter who has them—are always seeking an opportunity to go off. Anvbody who savs different 1s a fool or a liar or
both” (Ford 2018).

"In 2016 in Adinglon, Texas, 4 man in a domestic dispute shol at a woman and then tnied 1o drive oft tunder Texas
law it was lawful for hum 10 be carrying his gun m his car, even though he did net have a concealed carnv permit)
When he was confronted v a permat hotder, the shooter stapped the permit hotder's gun eut of his hand mui

killed him with a shot t the head. Shortly ihereafier, the shooter tuened himself into the police (Mettler 2015), Sim-
ilarly, when armed ocnminals entered a Las Vegas Walmazo i 2014 and weld everyone 10 get oul because “TiHis ds a
revolution,” one permit holder wld his friend he would stay 10 confront the threat. e was gunned down shortly
before the police arrived, adding 1o the death 10ll rather than reducing it (NBC News 2014), Finally, in January
2010, Siephen Sharp armned at work al a St Lows power plant just as ce-worker Timothy Hendron began finng at

then

fellow workers with an AK-47. Rewieving a pistol from his tradk, Sharp opened fire at Hendron, and fecklessiv dis
charged all six rounds from across the parking lot. Unharmed, Hendren relerned fire, grievously wounding Sharp
and contnuing his rampage unabated. When the police arrved, there was "no clear distinetion between atfacker
and vicums.” In the end, Hendron killed three and wounded five before Killing himself (Byers 2G16).
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mistake.'® Indeed, an FBI study of 160 active shooter incidents found that in aimost half
(21 of 45) the situations in which police engaged the shooter to end the threat, law
enforcement suffered casualdes, totaling nine killed and 28 wounded (Blair & Sctheit
2014). One would assume the danger to an untrained permit holder trying to confront
an active shooter would be greater than that of a trained professional, which may in part
explain why effective intervention in such cases bv permit holders to thwart crime i§ so
rare. Although the same FBI report found that in 21 of a total of 160 active shooter inci-
dents between 2000 and 2013, “the situation ended after unarmed citizens safely and suc-
cesstully restrained the shooter,” there was only one case—in a bar in Winnemurcca,
Nevada in 2008—in which a private armed citizen other than an armed security guard
stopped a shooter, and that individual was an active-duty Marine (Holzel 2008).

ii. The pathway from those harboring criminal intent
Over the |Oyear period from May 2007 through January 2017, the Violence Policy Center
(2017} lists 31 instances in which concealed carrv permit holders killed three or more indi-
viduals in a single incident. Many of these episodes are disturbingly similar in that there was
substantial evidence of violent tendencies and/or serfous mental illness, but no effort was
made to even revoke the carry permit, let alone take effective action to prevent access (o
guns. For example, on January 6, 2017, concealed handgun permit holder Esteban Santiigo,
26, killed five and wounded six others at the Fort Lauderdale-Hollywood Airport, before sit-
ting on the floor and waiting to be arrested as soon as he ran out of ammunition. In the year
prior to the shooting, police in Anchorage, Alaska, charged Santiago with domestic violence,
and visited the home five times for various other complaints (KTUU 2017). In November
2016, Santiago entered the Anchorage FBI office and spoke of "mind control” by the CIA
and having “terroristic thoughts” (Hopkins 2017}. Although the police took his handgun at
the time, it was returned to him on December 7, 2016 after Santiago spent four davs in a
mental health facility because, according to federal officials, “there was no mechanism in fed-
eral law for officers to permanently seize the weapon™’ (Boots 2017). Less than a month
later, Santiago flew with his gun to Florida and opened fire in the baggage claim area.'™

In January 2018, the FBI charged Taylor Wilson, a 26-vear-old Missouri concealed
carry permit holder, with terrorism on an Amtrak train when, while carrving a loaded

"In 2012, “a customer with 4 concealed handgun license ... accidenally shot and killed a store clerk” during an
attempied robbery in Houston (MacDonald 2012). Similarly, i 2013, also in Houston, a bystander who drew his
weapon upon seeing o catjacking incident ended up shooting the vicum in the head v accident (KHOU 2015).
An cpisode in June 2017 underscored that intervenuens even by well-rained individuals can complicate and dxac-
crbale unfolding crime sinanons. An off<duty Saint Louls police officer with 11 years of service was insidg his
home when he heard the police exchanging gunfire with some car thieves, Taking his police-issued weapon, he
wenlt outside 1o help, but as he approached he was wld by two officers W gel on the ground and then shot in the
arm by a third officer who “feared for his safewy” (Hauser 2017).

""Morcover, in 2012, Puerto Rican police confiscated Santiago's handguns and held them for two vears before
retwrning them 10 him i May 2014, after whieh he moved 1o Alaska (Clary ¢t al. 2017).

"For a similar story of repeated gun violence and signs of mental iflness by a concealed carry permit holder, see
the case of Aaron Alexis, who murdered 12 at the Washington Navy Yard in September 2013 (Carter e al. 2014)
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weapon, he tried to interfere with the brakes and controls of the moving train. Accorgding
to the FBI, Wilson had (1) previously joined an “altright” neo-Nazi group and travelgd to
the Unite the Right rally in Charlottesvitle, Virginia in August 2017; (2) indicated his
interest in “killing black people” and was the perpetrator of a road-rage incident in which
he pointed a gun at a black woman [or no apparent reason while driving on an intergtate
highway in April 2016; and (3) posscssed devices and weapons “to engage in criminal
offenses against the United States.” Research is needed to anahze whether having a|per-
mit to legally carry weapons facilitates such criminal designs (Pilger 2018).

In June 2017, Milwaukee Police Chief Ed Flvnn pointed out that criminal gangs have
taken advantage of RTC laws by having gang members with clean criminal records obtain
concealed carry permits and then hold the guns after they are used by the active criminals
(Officer.com 2017). Flynn was referring to so-called human holsters who have RTC permits
and hold guns for those barred from possession. For example, Wisconsin permit holder Darrail
Smith was stopped three times while carrying guns awav from crime scenes before police finally
charged him with criminal conspiracy, In the second of these, Smith was “carrying three loaded
guns, including one that had been reported stolen,” but that was an insufficient basis to charge
him with a crime or revoke his RTC permit (DePrang 2015). Having a “designated pgrmit
holder” along to take possession of the guns when confronted by police may be an attractive
benefit for criminal elements acting in concert {Fernandez et al. 2015; Luthern 2015},

b. Increased gun thefls: The most frequent occurrence each year involving crime and a
good guy with a gun is not self-defense but rather the theft of the good guy’s gun, which
occurs hundreds of thousands of times each year.'” Data from a nationally representative
web-based survey conducted in April 2015 of 3,949 subjects revealed that those who| car-
ried guns outside the home had their guns stolen at a rate over 1 percent per year
{Hemenway et al. 2017). Given the current level of roughly 16 million permit holders, a
plausible estimate is that RTC laws result in permit holders furnishing more than 104,000
guns per vear to criminals.” As Phil Cook has noted, the relationship between gun theft
and crime is a complicated one for which few definitive data are currently available (Cook

lqAccnn‘ling to Lany Keane, senior vice president of the National Shooling Spnrls Foundation (a trade gruu*; thal
represents fircarms manufacturers): “There are more guns siolen every year than there are violent erimes commit-
ted with firearms.” More than 237,000 guns were reported stolen 1 the United States i 2018, according fo the
FBI's National Crime Information Center. The aciual number of thefis is obviously much higher since many gun
thefts are never reported o police, and “many gun owners who report thefts do not know the scrial nuthrN on
their fircarms, data required to input weapons into the NCIC.” The hest survey estimated 380,0MH) guns were $lolen
annually in recent years, but given the upward trend in reparts to police, that Aigure hkely understates the cdirent
level of gun thefts (Freskos 2017b). According 1o National Crime Information Center data, the number of guns
repoeried swolen nationally jumped 6% percent between 2007 and 2016 (Freskos 2018a

“"Whilc the IHemenway ot al. study is not large encugh and detaled enough to provde precise estimates. it estab-
lishes that those who have carried guns in the last month are more likely to have them stolen. A recenp Pew
Research Survey found that 26 percent of American gun owners sav they carry a gun outside of their home Tall or
most of the time” (Igielnik & Brown 2017, surveying 3,930 U5, adulis, including 1,269 gqun owners). If 1 péreent
of 16 miilion permit holders have guns stolen cach vear, that would suggest 160,000 guns were swolen. Only guns
stolen cutside the home would be attributable o RTC laws, so a plausible estimate of guns stolen per year pwing
1o gun carrving outside the home might be 100,600,
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2018). But if there was any merit to the outrage over the loss of about 1,400 guns during the
Fast and Furious program that began in 2009 and the contribution that these guns made to
crime (primarily in Mexico}, it highlights the severity of the vastly greater burdens of guns

21

lost bv and stolen from U.S. gun carders.”” A 2013 report from the Bureau of A]cntml,
Tobacco, Firearms, and Explosives concluded that "lost and stolen guns pose a substantial
threat to public safety and to law eniorcement. Those that steal firearms commit violent
critnes with stolen guns, transfer stolen firearms to others who commit crimes, and create an
unregulated secondary market for firearms, including a market for those who are prohibited
by law from possessing a gun” (Office of the Director—Strategic Management 2013; Par-
sons & Vargas 2017).

For example, after Sean Penn obtained a permit o carry gun, his car was stolen with
two guns in the trunk. The car was soon recovered, but the guns were gone (Donohue 2003).
In July 2015 in San Francisco, the theft of a gun from a car in San Francisco led to a kjllir;f,of
a tourist on a city pier that almost certainly would not have occurred if the lawful gun owner
had not left it in the car (Ho 2015). Just a [ew months later, a gun stolen from an unlocked
car was used in two separate killings in San Francisco and Marin in October 2015 (Ho & Wil-
liams 2015). According to the Natonal Crime Victimization Survey, in 2013 there were gver
660,000 auto thefts from houscholds. More guns being carried in vehicles by permit holiers
means more criminals will be walking around with the guns stolen from permit holders.™

As Michael Rallings, the top law enforcement official in Memphis, Tennessee, noted in
commenting on the problem of guns being stolen from cars: “Laws have unintended conse-
quences. We cannot ignore that as a legislature passes laws that make guns more accessible to
criminals, tnat has a direct effect on our violent crime rate” {(Freskos 2017a). An Adanta police
sergeant elaborated on this phenomenon: “Most of our criminals, thev go out each and every
night hunting for guns, and the easiest way to get them is out of people's cars. We're finding
that a majority of stolen guns that are getting in the hands of criminals and being used to
commit crimes were stolen out of vehicles” (Freskos 2017c). In 2015, 70 pereent of ghns
reported stolen in Atlanta came from cars and wucks (Freskos 2016). Another Atlanta police
officer stated that weapons stolen from cars “are used in crimes to shoot people, to rob Qeo—
ple” because criminals find these guns to be easy to steal and hard to trace. “For them, it
doesn’t cost them anything to break into a car and steal a gun” (Freskos 2016).%

O the 2,000 guns imuived in the Burcau of Alcohol, Tobacco, Firearms, and Explosies probe dubbed Opera-
uon Fast and Furious,” 363 have been iecovered in the United States and 227 have heen recovered in Mexico 'L'h‘u
leaves 1,430 guns unaceounied for” (Schwarzschild & Griffin 2011, Wayne LaPicrre of the NRA was quoted as) say-
ing: “These guns are now, as a result of what [ATF] did, in the hands of evil people, and evil people are commii-
ung murders and ¢rimes with these guns against innocent ciizens” (THorwitz 2011).

*In carly December 2017, the sheriff in Jacksonville, Florida snnounced that his office knew of 521 guns thatlhad
been stoten so far in 2017—from unlocked cars alone! (Campbell 2017},

“ Examples abound: Tario Graham was shot and killed during a domestic dispute in February 2012 with a revolver
stalen wecks easlier out of pickup truck six miles away in East Memphis (Perrusquia 2017). In Florida, a handgun
stolen from an unlocked Honda Accord in mid-2034 helped kill a police officer a few days before Christmas that
vedl (Sampson 2014}, A gun sielen from a parked car during a Mardi Gras parade in 2017 was used a few days later
tar kill 13+year-uld Nia Savage in Mobile, Alabama, on Valentine's Dav (Freskos 2017a)
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Of course, the permit holders whose guns are stolen are not the killers, but| they
can be the but-for cause of the killings. Lost, forgotten, and misplaced guns are another
dangerous byproduct of RTC laws.”

¢. Enhancing a culture of violence: The South has long had a higher rate of violent drime
than the rest of the country. For example, in 2012, while the South had about one-
quarter of the U.S. population, it had almost 41 percent of the violent crime reported to
police (Fuchs 2013). Social psychologists have argued that part of the reason the South
has a higher violent crime rate is that it has perpetuated a “subculture of violence” predi-
cated on an aggrandized scnse of one’s rights and honor that responds negativelv o per-
ceived insults. A famous experiment published in the Jourral of Personality and Social
Psychology found that southern males were more likely than northern males to respond
aggressively to being bumped and insulted. This was confirmed by measurement of their
stress hormones and their frequency of engaging in aggressive or dominant behavior
after being insulted (Cohen et al. 1996). To the extent that RTC laws reflect and entour-
age this cultural response, they can promote violent crime not only by permit holders,
but by all those with or without guns who are influenced by this crime-indicing
worldview.

Even upstanding citizens, such as Donald Brown, a 56-year-old retired Hartford, fire-
fighter with a distinguished record of service, can fall prey to the notion that resort to a law-
ful concealed weapon is a good response to a heated argument. Brown was sentenced to
seven years in prison in January 2018 by a Connecticut judge who cited his “poor judgment
on April 24, 2015, when he drew his licensed 9mm handgun and fired a round intg the
abdomen of Lascelles Reid, 33.” The shooting was prompted by a dispute “over renovations
Reid was performing at a house Brown owns” (Owens 2018). Once again, we see that the
RTC permit was the pathway to serious violent crime by a previouslv law-abiding citizen,

d. Increasing violence by criminals: The argument for RTC laws is often predicated on the
supposition that they will encourage good guys to have guns, leading onlv to benign
effects on the behavior of bad guys. This is highlv unlikely to be wue.® Indeed, the

HThe growing TSA scizures in carrv-on luggage are explained by the increase in the number of gun carriers who sim-
phv forget they have & pun i their luggage or bricfease (Williams & Waltip 2004). A chemistiy teacher at Marjory
Stoneman Douglas High School i Parkland, Flonda, who had said he would be willing 1o earry 4 weapon to protect
stidents ai the school, was cruninally charged for leaving a joaded pistol in a public resireom, The wacher's 9mm
Glock was discharged by an intoxicated houmeless man who found itin the restroom (Stanglin 2018).

“"Consider in this regard, David Friedman's theoretical analysis of how right-to-carry laws wilk reducee violent enme; “Bup-
posc one litbe old lady in ten carries a gun. Suppose that one i ten of those, if attacked by a mugger, will succeed in kilk
ing the mugger instead of being killed by him—or shooting herself i the fool. On wwerage, the mugger 1s much moe
likel o win the cncounter than the linde old ladv. But—also on average—every hundred muggings produce one dead
mugger. At thase odds, muggimg 15 a very unatiracve profession—not many litle oid ladics cany enough mones in their
purses Lo justify one chance in a hundred of beng killed getting 1t. The number of muggens—and muggings—ddclines
drastically, not because all of the muggers have been killed but because they have, rationally, sought safer professions”

Friedman 1990). There is certainly no empirical support for the conjecture that muggings will *decline drasticallv™ in
the wake of RTC adoption. What Fricdman’s analysis overloohs is that muggers can decide nol (o mug (which is what
Fricdman podits) or they can decide 1o initate their muggings by cracking the old ladies over the head or by being
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evidence that gun prevalence in a state is associated with higher rates of lethal force by
police (even controlling for homicide rates) suggests that police may be more fearful and
shoot quicker when they are more likely to interact with an armed individual (Nagin
forthcoming).?" Presumably, eriminals would respond in a similar fashion, leading them
to arm themselves more frequently, attack more harshly, and shoot more quickly wljpen
citizens are more likely to be armed. In one study, two-thirds of prisoners incarcerated
for gun offenses “reported that the chance of running into an armed victim was very or
somewhat important in their own choice to use a gun” (Cook et al. 2009). Such responses
by criminals will elevate the toll of the crimes that do occur.

Indeed, a panel data estimate over the years 1980 to 2016 reveals that the percentage
of robberies committed with a firearm rises by 18 percent in the wake of RTC adoption [ -
2.60).2” Our synthetic controls assessment similarly shows that the percentage of robhefies
commiitted with a firearm increases by 35 percent over 10 years (¢ = 4.48).% Moreover, there
is no evidence that RTC laws are reducing the overall level of robberies: the panel data ahal-
ysis associates RTC laws with a 9 percent higher level of overall robberies ({ = 1.85) and tthe
synthetic controls analysis suggests a 7 percent growth over 10 years (¢= 1.19).

e. Impairing police effectiveness: According to an April 2016 report of the Council of Eco-
nomic Advisers: “Expanding resources for police has consistently been shown to redlice
crime; eslimates from economic research suggests that a 10% increase in police size
decreases crime by 3 to 10%" (CEA 2016:4). In summarizing the evidence on fighting
crime in the Joumnal of Eronomic Literature, Aaron Chalfin and Justin McCrary note that
adding police manpower is almost twice as effective in reducing violent crime as it is in
reducing property crime {Chalfin & McCrary 2017). Therefore, anvthing that RTC laws do
to occupy police time, from processing permit applications to checking for permit validity
to dealing with gunshot victims, inadvertent gun discharges, and the staggering number of
stolen guns is likely to have an opportunity cost expressed in higher violent crime.

The presence of more guns on the street can complicate the job of police as they
confront (or shy away from} armed citizens. Daniel Nagin finds a pronounced positive
association between statewide prevalence of gun ownership and police use of lethal force
(Nagin forthcoming). A Minnesota police officer who stopped Philando Castile for a ttro-
ken taillight shot him seven times only seconds after Casiile indicated he had a permit 1o
carry a weapon because the officer feared the permit holder might be reaching for the

prepared 10 shoot them if they start tcaching for a gun (or even wear body armor). Depending on the response of the
criminals 1o increased gun carrving by powcntial victims, the increased risk w the criminals may be small compared u* the
increased risk to the vicums. Only an empincal evaluation can answer this question,

#Sec footnoies 29+31 and accampanying text for cxamples of this patiern of police use of lethal foree.
“The panc] data mode] uses (the DAW explanatory vanables set forth in Table 2.

“*The weighted average proponion of yobberics commitied by fircarm in the vear prior 6 RTC adopuon |(for
states that adopted RTC between 1981 and 20841 is 36 percent while the similar proportion in 2014 for the same
RTC states is 43 pereent (and for non-RTC states ss 29 percent
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gun. Another RTC permit holder, stranded in his disabled car early one moming on a
Florida highway exit ramp, grabbed the gun he had legally purchased three davs edrlier
when a police officer in plainclothes pulled up in a van with tinted windows and no
lights. "It was not immediately clear what happened after [the officer] got out of his van,
but the permit holder at some point started running ... and [the officer] fired six tithes,”
killing the permit holder, whose body fell “about 80 to 100 feet from his vehicle,” | with
his undischarged handgun on the ground somewhere in between (Robles & Hauser
2015). After a similar encounter between an officer and a permit holder, the officer
asked the gun owner: “Do you realize you almost died tonight>” (Kaste 2019).%

A policemen trying to give a traffic ticket has more to fear if the driver is armed. When
a gun is found in a car in such a situation, a greater amount of time is needed to ascertain
the driver’s status as a permit holder. A lawful permit holder who happens to have forgotten
his permit may end up taking up more poiice time through arrest and, or other processTng.

Moreover, police may be less enthusiastic about investigating certain suspi¢ious
activiies or engaging in effective crime-fighting actions given the greater risks that wide-
spread gun carrying poses to them, whether from permit holders or the criminals|who
steal their guns.®® In a speech at the University of Chicago Law School in October 2015,
then-FBI Director james Comey argued that criticism of overly aggressive policing led
officers to back away from more involved policing, causing violent crime tof rise
{Donohue 2017a). If the more serious concern of being shot by an angry gun foter
impairs effective policing, the prospect of increased crime following RTC adoption cLu}d
be far more substantial than the issue that Comey highlighted.™!

“?A permit w carry instructor has pusted a YouTube video about “llow to iaform an officer you are mrrtmg a
handgun and live” that 1s designed 1o “keep yoursclf from geting shot unintentionallv® by the pohce. The pdeo,
which has over 4.2 million views, has generated comments ftom non-Americans that it “makes the US look jlike o
war 7one” and leads to such unratural and timetonsuming behavior that “an English officer .., would look ju you
like a completc freak™ (Soderling 2016).

*"“Every law enforcement officer working 1oday knows that any routine traffic stop, delivery of a warrant ol court
order, or response o a domeslic disiurbance anywhere in the country invelving people of any race or age can put
them face 1w face with a weapon. Guns are evenywhere, not just in the inner cin” (Wilson 2016). in offering an

cxplanation for why the United States massively leads the developed world in police shootings, eriminologist David
Kennedy siated; “Police officers in the United States 1n reality need 10 be conscious of and are trained to he con-
stious of the fact that licerally every single person they come 1n contact with may be carrving a concealed firdann.”

For example, police in England and Wales shot and killed 55 people over the 23wcar period from 199026014,
while in just the first 24 days of 2015, the United States (with six tmes the populauon} had a higher number of
. fnnal shooungs by police (Lopez 2018).

A vivid iliustration of how even the erroneons perception thut someenc accosted by the police is armed can lead
to deadly consequences is revealed in the chilling video of five Arzona police officers confronting an unarmed
man they incorrectly believed had a gun. During the prolonged encounter, the officers shouled commands at an
intoxicaled 26-year-old father of two, who begged with his hands in the air not to be shot. The man was killed by
fire bullets when, following orders w crawl on the floor toward police, he paused to pull up his slipping panis. A
warning against the open carry of guns issucd by the San Matea Couny, Califorma, Sheriff's Office makes the gen-
cral pont that law enforcemenm officers become hyper-agilan when encountering an armed mdividual: “Should
the gun carrving person fail o comply with a law enforcement instriciion or mene in a way that could be con-
strited as threatening, the police are foreed 10 respond in kind for their own protection. [t's well and good i hind-
sighil 1o say the gun carmer was simph ‘exercising their rights” but ihe result could be deadly™ (Lunny 2010)
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The presence of multiple gun carriers can also complicate police responses to mass
shootings and other crimes. When police arrived at an Alabama mail in November 2018,
they saw a 2l-vear-old concealed carry permit holder with gun drawn, and mistakenly
killed him, thinking he was the shooter. In fact, the dead man had been assisting and
protecting shoppers, and the real shooter escaped {(McLaughlin & Holcombe EOTS).
Another benign intervention that ended in tragedy for the good guy with a gun occurred
in July 2018 when police officers arrived as a “good Samaritan™ with a concealed carry
permit was trying to break up a fight in Portland, Oregon. The police saw the gun held
pv the permit holder—a Navy veteran, postal worker, and father of three—and in the
confusion shot and killed him (Gueverra 2018).

Good guys with guns also can interfere with police anti-crime efforts, For example,
police reported that when a number of Walmart customers (fecklessly) pulled out their
weapons during a shooting on November 1, 2017, their “presence ‘absolutely’ siowed the
process of determining who, and how many, suspects were involved in the shootings, said
Thornton [Colorado] police spokesman Victor Avila” {(Simpson 2017},

Similarly, in 2014, a concealed carry permit holder in Illinois fired two shots at a fleging
armed robber at a phone store, thereby interfering with a pursuing police officer. According
to the police: “Since the officer did not know where the shots were fired from, he was forced
to terminate his foot pursuit and take cover for his own safety” (Glanton & Sadovi 2014).

Indeed, preventive efforts to get guns off the street in high-crime neighborhopds
are less feasible when carrying guns is presumptively legal. The passage of RTC laws nor-
malizes the practice of carrying guns in a way that may enable criminals to carrv guns
more readily without prompting a challenge, while making it harder for the policg o
know who is and who is not allowed to possess guns in public.

Furthermore, negligent discharges of guns, although common, rarely lead to char-
ges of violent crime but they can take up valuable police time for investigation and in
determining whether criminal prosecution or permit withdrawal is warranted. For exam-
ple, on November 16, 2017, Tennessee churchgoers were reflecting on the recent Texas
church massacre in Sutherland Springs when a permit holder mentioned he always
carries his gun, bragging that he would be ready to stop any mass shooter. While proudly
showing his Ruger handgun, the permit holder inadvertently shot himself in the palm,
causing panic in the church as the bullet “ripped through [his wife’s] lower left abdo-
men, out the right side of her abdomen, into her right forearm and out the backsidg of
her forearm. The bullet then struck the wall and ricocheted, landing under the wife's
wheelchair.” The gun discharge prompted a 911 call, which in the confusion made the
police think an active shooting incident was underway. The result was that the local lios-
pital and a number of schools were placed on lackdown for 45 minutes until the police
finally ascertained that the shooting was accidental {Eltagouri 201'7’).9‘2

““Negligent discharges by permit holders have occurred in public and private seitings bom parks, stadiums, movie
theawers, restaurants, and government bwildmgs 1o private houscholds (WFTV 2015; Fleath 2013). Thirbv-mine-year-
oid Mike Lee Dickes, who was babysiling an cight-vear-old boy, was i the hathroom remeving his handgun érnm
his waistband when it discharged. The bullet passed through wwo doors, before striking the child in his ann while
he slept in 2 nearby bedroom (Associated Press 20133, In Aprid 2018, 4 21-year-obd pregnant mother of wh in
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Everything that takes up added police time or complicates the job of law enforce-
ment will serve as a tax on police, rendering them less effective on the margin, and
thereby contributing to crime. Indeed, this may in part explain why RTC states tend to
increase the size of their police forces (relative to nonadopting states} after RTC laws are
passed, as shown in Table jusd

B. A Simple Difference-in-Differences Analysis

We begin by showing how violent crime evolved over our 1977-2014 data period for{RTC
and non-RTC states.*’ Figure 1 depicts percentage changes in the violent crime rate| over
our entire data period for three groups of states: those that never adopted RTC [laws,
those that adopted RTC laws sometime between 1977 and before 2014, and those! that
adopted RTC laws prior to 1977. It is noteworthy that the 42.3 percent drop in viplent
crime in the nine states that never adopted RTC laws is almost an order of magnjtude
greater than the 4.3 percent reduction experienced by states that adopted RTC laws dur-
ing our period of analysis.*

The NRC Report presented a “no-controls” estimate, which is just the coefficient
estimate on the variable indicating the date of adoption of a RTC law in a crime| rate
panel data model with state and vear fixed effects. According to the NRC Report: 'Esti-
mating the model using data to 2000 shows that states adopting right-to-carry laws saw
12.9 percent increases in violent crime—and 21.2 percent increases in property crime—
relative to national crime patterns.” Estimating this same model using 14 additional years
of data (through 2014) and 11 additional adopting states (listed at the bottom of Appen-
dix Table Cl} reveals that the average postpassage increase in violent crimel was

Indiana was shot by her threeyear-old daughter when the toddler's father left the legal but loaded 9mm handgun

bewween the console and the front passenger scat after he exited the vehicle 10 go inside a store. The child
chmbed over frem the backseat and accidentally fired the gun, hiting her mother though the upper right pan of
her wiso. {(Palmer 2018) See also Saviisky {2019) (countsy western singer Jusun Carter dies when the gun in his
pocket discharges and hits him in the face}; Schwarz (2014) (Idahe professor shoots lumself in fool durng class

two months afier state legalizes guns on campuses); Murdock (2018) {man shoots himself in the grom with gun in
his waistband in the meat seeton of Walman in Buckeye, Arizuna); Barbash (201R) (California teacher demon-
strating gun safety acadentally discharges weapon in a high school dlassroom in March 2018, injuring otle swu-
dent); Fortin {2018) (in February 2018, a Georgia weacher fired his gun while harricaded in his classroom); US
News (2018) (in April 2018, an Ohio woman with 2 valid concealed carry permit accidentally killed her two-vear-
old daughier at an Ohio hotel while uving 10 wra on the gun's safen); and Fox News (20163 (“the owner of an
Ohio gun shop was shot and killed when a student in a concealed carm permit class accidentally discharged
weapon,” striking the owner m the neck ina different room afier the bullet passed through a wall).

MSee Adda cr al. (2014), describing how local depenalization of cannabis cnabled the police 10 reallocate
resources. thereby reducing viotent crime.

*The FBI violent crime category includes murder, rape, robbery, and aggravated assault.

*Over the same 1977-2014 period, the stales that avoided adopting RTC laws had substantially smatler increasces
in iheir rates of incarcerativn and police employment. The nine never-adopting states increased their incareera-
tion rate by 205 pereent, while the incarceration raies in the adopling swates rosc by 262 and 259 percent, for those
adopting RTC laws before and afier 1977, respectively. Similarly, the rate of palice employment rose by 16 percent
n the never-adopling states and by 38 and 535 pereent for those adopting before and after 1977, respectiveh.
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Figure 1: The decline in violent crime rates has been far greater in states with no RTC
laws, 1977-2014.
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Note: Hlinors excluded since its concealed carny Taw did not go o effect untl 2614 From 1977-2013, the volent
crime vate in Hinows fell by 36 pereent, from 631 10 403 crimes per 106,000 people.

20.2 percent, while the comparable increase in property crime was 19.2 percent (both
having p values less than 5 percent).™

Of course, it does not prove that RTC laws increase crime simply because Rh'C
states experience a worse postpassage crime pattern. For example, it might be the case
that some states decided 1o fight crime by allowing citizens to carry concealed handguns
while others decided to hire more police and incarcerate a greater number of convicted
criminals. If police and prisons were more effective in stopping crime, the “no-controls”
model might show that the crime experience in RTC states was worse than in other states
even if this were not a true causal result of the adoptien of RTC laws. As it turns out,
though, RTC states not only experienced higher rates of violent crime but they also had
larger increases in incarceration-and police than other states. Table 1 provides panel (#ata
evidence on how incarceration and two measures of police employment changed after
RTC adoption (relative to nonadopting states). All three measures rose in RTC states,
and the 7-8 percent greater increases in police in RTC states are statistically significant.
In other words, Table | confirms that RTC states did #of have relatively declining rates of

"The dummy variable model reports the cocfficient associated with a RTC variable that is given a vabue of 0 when
A RTC law is nouin effect in that year, a value of 1 when a RTC law 15 in effect that entire year, and a vaiue equil 1o
the portion of the vear o RTC law s in effect otherwise, The dawe of adopuon for cach RTC state is showp in
Appendix Table Al Nole the fact that vielent cnime was noticeabh Ingher in 1977 m the nine states that did| net
adopt RTC laws indicates that it will be particularh important that the paraflel trends requirement of a valid phnel
data analysis 15 established, which is an issue 1o which we carefuily attend in Section [ILA3. All ewur appendicey are
posted online at hups: ' ‘works.bepress.com/ john_donohue
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Table 1: Panel Data Estimates Showing Greater Increases in Incarceration and Police
Following RTC Adoption: State- and Year-Fixed Effects, and No Other Regredsors,
1977-2014

Tncarceration Palice Employiment per 100k Police Officers pey 100k
T
(1) 12) 3)
1
Dummy variable mode! 6.78 (6.22) RB.39*#+ (3.1m) 7.08%* ‘_’.76)

‘
Novte: OLS estimations include state- and vear-fixed effects and are weighted by population. Robust standard jcrrors
clustered at the state level) are provided next o point estimaies in parentheses. The police emplovment and
sworn police officer data are from the Uniform Crime Reports (U'CR). The source of the incarceration ra!.u'is the
Burcau of Justice Swustics (2014). #p < 0.1; *#p < 0.05; ***p < 0.01. All figurcs reported in percentage terms.

incarceration or total police employees after adopting their RTC laws that might explain
their comparatively poor postpassage crime performance.

III. A PANEL DATA ANALYSIS OF RTC Laws
A, Estimaling Two Models on the Full Data Period 1977-2014

We have just seen that RTC law adoption is followed by higher rates of violent and ‘[Erop-
erty crime (relative to national trends) and that the elevated crime levels after RTC law
adoption occur despite the fact that RTC states actuallv invested relatively more heavily in
prisons and police than non-RTC states. While the theoretical predictions aboul the
effect of RTC laws on crime are indeterminate, these two empirical facts based on the
actual patterns of crime and crime-fighting measures in RTC and non-RTC states suggest
that the most plausible working hypothesis is that RTC laws incrense crime. The next%step
in a panel data analysis of RTC laws would be to test this hypothesis by introducinlg an
appropriate set of explanatory variables that plausibly influence crime.

The choice of these variables is important because any variable that both infludnces
crime and is simultaneously corretated with RTC laws must be included if we are to[gen-
erale unbiased estimates of the impact of RTC laws. At the same time, including irrele-
vant and/or highly collinear variables can also undermine efforts at valid estimatian of
the impact of RTC laws. At the very least, it seems advisable to control for the levels of
police and incarceration because these have been the two most important criminal justice
policy instruments in the battle against crime.

1. The DAW Panel Data Model

In addition to the state and year fixed effects of the no-controls model and the identifier
for the presence of an RTC law, our preferred “DAW model” includes an arrav of gther
factors that might be expected to influence crime, such as the levels of pelice and incar-
ceration, various income, poverty, and unemplovment measures, and six demographic
conurols designed to capture the presence of males in three racial categories (black,
white, other) in two high-crime age groupings (15-19 and 20-3%). Table 2 lists the full
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Table 2: Table of Explanatory Variables for Four Panel Data Studies

Explanatory Variables DAW LM

Rightto-carry law X X
Lagged per capita incarceration rate
Lagged police stalting per 100,000
residenis

£

Poverty rate

Unemployment rate

Per capita ethanol consumption [rom bect
Percentage ol stale population hiving in
metropolitan stalistical areas (MSa)

Real per capita personal income x
Real per capita income maintenance

Real per capita retircment payments

Real per capit unemplovment insurance

payments

Populatinn density

Lagged violent or properiy arrest rale

State population X

-

E A

E

6 Age-sex-race demographic variables X
—all 6 combinations of black, white, and

ather males in 2 age groups (1519, 20-30

indicating the pereentage of the

population in cach group

36 Age-scx-race demographic variables x
—all possible combinations of black, white,

and other males in 6 age groups (10-19,

20-29, 30-39, 40-49, 50-64, and over 65)

and repeating this all for females,

indicaung the pereentage of the

pepulaton in cach group

NoTt: The DAW model 15 advanced in this arucle and the LM model was previously published by Lot and
Mustard
A

set of explanatory variables for both the DAW model and the comparable panel data
model used by Lott and Mustard (LM} 3
Mathematically, the simple dummy model takes the following form:

In{crime rate, ) =X, +yRIC, +a,+8,+¢e, (1}

where y is the coefficient on the RTC dummy, reflecting the average estimated impact of
adopting a RTC law on crime. The matrix X, contains either the DAW or LM covariates

Fhile we atiempt w mclude as manv states car ohservations m these regressions as possible, District of Colunbia
mearceration data are missing after the vear 2041, In addition, a handful of observations are also dropped from
the LM regressions ovang 1o suates that did not report any usable arrest data in various years. Qur regressions are
performed with Huber-White robust standard errors that are clustered at the state level, and we lag the arrest rates
used in the LM regression models. The rationales underlying both choices are described in more detail in Aneja
et al. {2014). All the regressions presented in this article are weighted by state popelation.
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Table 3: Panel Data Estimates Suggesting that RTC Laws Increase Violent and Property
Crime: State- and Year-Fixed Effects, DAW Regressors, 1979-2014

Murder Firearm Nosifirearm Violent Proprly

Rate Murder Rate Murder Rale Crime Rale Crime Fr.stf

(1) 12 3 (4 )
Dummy varable 227 (5.05) 290 (6.74) 1.53 (3.3 9. (2% (290 6.49%% (2.7
inodcl
B I
Notr: All models include vear- and state-fixed cffects, and OLS csumates are weighted by stale pupujulinn.
Rebust standard ervors (clustered at the state level) are provided next o point estimates in parentheses. The
violent and property crime data we from the Uniform Crime Repors (UGRY while the murder data ar from
Lhe Nalioral Vilal Stalistics Svstem (NVS5). Six demographic vanehles (based on different age-sex-race cpiego-
ries) are ncluded as controls in the regression above. Other controls iaclude the lagged incar(‘(‘l’alinr{ raic,

the lagged police emplovee rale, real per capita personal income, the unemplovment rawe, poverty raie, beer,
and percentage of the population Iving in MSAs. *p < 0.1; **p < 0.05; ***p < 0.01. All figurcs reported 3)1 B
cenlage lerms.

and demographic controls for state i in vear £. The vectors « and § are year and state fixed
effects, respectively, while £, is the error term.

The DAW panel data estimates of the impact of RTC laws on crime are shown in
Table 3.°° The results are consistent with, although smailer in magnitude than, those
observed in the no-controls model: RTC laws on average increased violent crime by 8.0
percent and property crime by 6.5 percent in the vears following adoption.® The J;'fect
of RTC laws on murder is seen in Table 3 to be very impreciselv estimated and not statisti-
cally significant.

We should also note one caveat to our results. Panel data analysis assumes that the
treatment in any one state does not influence crirne in nontreatment states. However, as we
noted above,”’ RTC laws tend to lead to substantial increases in gun thefts and those Euns
tend to migrate to states with more restrictive gun laws, where they clevate violent ctime.
This flow of guns from RTC to non-RTC states has been documented by gun trace data
(Knight 2013), and Olson et al. (2019) find that “firearm trafficking from states with less
restrictive firearm legislation to neighboring states with more restrictive firearm legislation

The compiete set of estindies for all explanatory vartables {except the demographic variables) for the DAW and
LM dummy models are shown in Appendix Table Bl

enimes, the victim is typically absent, thus providing less opportunii e defend wish a gun. [Uis unclear whether
the many ways in which RTC laws could lead 10 more crome, which we discuss in Section 1LAL2, would be imore
likely 10 facilitale violeni or property crime, bui our inluition is that violent crime would be more swrongh
influenced, which is in fact what Table 3 suggesis.

“Defensive uses of guns are more likely for violent crimes beeause (he vietim will cearly be present. For pTTpL‘I'l_\‘

*We thank Phil Cook for informing us that UCR murder data are both less complete and less discermng than
rmurder data colleeted by the National Vital Statistics. Note that we subiract all cases of justifiable homicides from
the murder counts in our own Vital Stausucs daa

See text at footnotes 20-22,
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increases firearm homicide rates in those restrictive states.™' As a result, our panel data psti-
mates of the impact of RTC laws are downward biased by the amount that RTC laws induce
crime spillovers into non-RTC states. ™ One police investigation revealed that of the 224 gumns
a single gun trafficker in the DC area was known to have sold in just five months of 2015,
94 were later found at crime scenes from Virginia to New York (Hermann & Weiner 2019).

2. The LM Panel Data Model

Table 2's recitation of the explanatory variables contained in the Lott and Mustard
(LM} panel data model reveals there are no controls for the fevels of police and incarcer-
ation in each state, even though a substantial literature has found that these factors Have
a large impact on crime. Indeed, as we saw in Table 1, both factors grew substantially and
statistically significantlv after RTC law adoption. A Bayesian analysis of the impact of RTC
laws found that “the incarceration rate is a powerful predictor of future crime rates,” and
specifically faulted this omission from the Lott and Mustard model (Strnad 2007:201,
n.8). We have discussed an array of infirmities with the LM model in Aneja et al. (2014),
including their reltance on flawed pseudo-arrest rates, and highly collinear demographic
variables.
As noted in Aneja et al. (2014):

The Lott and Mustard arrest rates ... are a ratio of arrests to crimes, which means that when
one person kills many, for example, the arrest rate falls, but when many people kill one person,
the arrest rate rises, since only one can be arrested in the first instance and many can in the se¢-
ond. The bottom line is that this “arrest rate” is not a probability and is frequently greater than
one because of the multiple arrests per crime. For an extended discussion on the abundant
problems with this pseudo arrest rate, see Donohue and Wolfers (2009).

The LM arrest rates are also econometrically problematic since the denominator of the
arrest rate is the numerator of the dependent variable crime rate, improperly leaving the
dependent variable on both sides of the regression equation. We lag the arrest rates by
one vear to reduce this problem of ratio bias.

Lott and Mustard's use of 36 demographic variables is also a potential concern.
With so many enormously collinear variables, the high likelihood of introducing noise
into the estimation process is revealed by the wild fluctuations in the coefficient estimates
on these variables. For example, consider the LM explanatory variables “neither black
nor white male aged 30-39" and the identical corresponding female category. The LM
dummy variable model for violent crime suggesis that the mate group will significantly

gevenivfive percent of raceable guns recoveree by authorines i New [ersey [a nan-RTC state] are purchised
in states with weaker gun laws, according to fircarms trace daia compiled by the federal Burcan of Alcohol,
Tabaccn, Fircarms and Explosives ... between 2012 and 2016”7 (Puglicse 2018). Sce also Freskos (2018h

“*Sume of the guns stlen from RTG permit holders may also end up in foreign countries, which will stimulae
crime there but not bias our pancl data esiimates. For example, a recent analysis of guns seized by Brazilian police
found that 15 percent came from the United States. Since many of these were assault rifles, they were probably not
guns carricd by American RTC permit holders (Paraguassu & Brito 2018),
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Table 4:  Panel Data Estimates of the Impact of RTC Laws: State-and Year-Fixed Effects,
Using Actual and Modified LM Regressors, 1977-2014

Punel A: LM Regressors Including 36 Demographie Variables

1
Firearm Nonfirearm Violent Propetty

Murder Rate Murder Rate Murder Rate Crime Raie Cnm?lﬁ‘.{!f!‘
1) 13 3 1) ”.)P
Dummy =517 (3.33)  -3.91 (482 =5.70%* (2.45) -1.38 (3.16) -0.34 (LFD
variable
maodel
L
T
Panel B: LM Regressors with 6 DAW Demographic Variables |
Afurder Firearm Nonfirearm Violent Property
Rate Murder Rate Murder Rale Crime Rate Crime !EI(’
I (2) 3) 4) (514
Dummv 3.75 (5.99) 4.34 (7.83) 2.64 (4.02) L.05** (4.81) 7.59%* t'i‘,?f.’)
variable
maodel

Feanel C: .M Regressors with & DAW Denagraphic Veriables and Adding Controls for Incarceration and Poliee

Aerder Fuearm Nanfireqrin Violent Propesty
Rate Murder Rate Murder Rate Ciime Rate Crome Kale
1) 2 i {4} ‘hL
Dummy +.99 (3.50) 596 (7.20) 3.76 (4.20) 10.05%* (4.54) B.10** t:’aLBS)
variable
model

NoTe: All modcels include year- and state-fixed cffects, and QLS estimates are weighted by state populasion. Robust
standard errors (clustered at the state level) are provided next 1o point estimates m parenitheses. In PancliA. 36
demographic variables (based on different agesex-—race categories) are included as controls in the regressions
above. In Panel B, only six demographic variables are included. In Panel C, only six demographic variablps are
included and conirols are added for incarceration and police. For all three panels, other controls include the pre-
vious vear's violent or property crime arrest raie (depeading on the erime cawegory of the dependent \‘m':Elblc).
state population, population density, real per capita income, real per capita wnemployment insurance pavimients,
real per capila come mamtenynce payments, and real Teurement payments per person over 63, p < 0.1;*%p <
0.05; **#p< 0.01. All figures reported in perceniage wrms,

increase crime (the coefficient is 219), but their female counterparts have an even greater
dampening effect on crime {with a coefficient of —258). Both conflicting estimates (not
shown in Appendix Table Bl}) are statistically significant at the 0.01 level, and they are
almost certainly picking up noise rather than revealing truc relationships. Bizarre results
are common in the LM estimates among these 36 demographic variables.*'

HaAncju et al. (2014) test for 1he severiy of the multicollincary problem using the 36 LM demographie varfables,
and the problem is indeed serious, The variance inflation facior (VIF) is shown to be in the range of 6 10 7 for the
RTC vanable in the LM dummy model when the 36 demographic controls are used. Using the six DAW vanables
reduces the multicollinearity for the RTC dummy 1o a talerable level (with VIFs alwavs below the desirable thresh-
old of 3).
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Table 4, Panel A shows the results of the LM panel data model estimated overlthe
period 1877-2014. As seen above, the DAW model generated estimates that RTC laws
raised violent and property crime (in the dummy mode] of Table 3}, while the esti-
mated impact on murders was too imprecise to be informative. The LM model gener-
ates no statistically significant estimates, except for an apparent decline in non-firearm-
related murders. We can almost perfectly restore the DAW Table 3 findings, howeler,
by simply limiting the inclusion of 36 highly collinear demographic variables to the
more typical array used in the DAW regressions, as seen in Panel B of Table 4. This
modified LM dummy variable model suggests that RTC laws increase violent and prop-
erty crime, mimicking the DAW dummy variable model estimates, and this same ﬁnjing
persists if we add in controls for police and incarceration, as seen in Panel O of
Table 4.

3. Testing the DAW and LM Models for the Parallel Trends Assumption

Many researchers are content to present panel data results such as those shown in
Tables 3 and 4 without establishing their econometric validity. This can be a seribus
mistake. We have already registered concerns about the choice of controls included
in the LM model, but, as we will see, the LM model regressions in Panel A of
Table 4—including the spurious finding that RTC laws reduce non-firearm
homicides—uniformly violate the critical assumption of paraliel trends. In sharp gon-
trast, the DAW model illustrates nearly perfect parallel trends in the decade prior to
RTC adoption for violent crime and sufficiently satisfies this assumption in three of
the other four regressions in Table 3 (murder, non-firearm murder, and property
crime).

To implement this test and to provide more nuanced estimates of the impact of
RTC laws on crime than in the simple dummy models of Tables 3 and 4, we ran
regressions showing the values on vearly dummy variables for 10 vears prior to RTC
adoption to 10 years after RTC adoption. If the key parallel trends assumption| of
panel daia analysis is valid, we should see values of the pre-adoption dummies that
show no trend and are close to zero. Figure 2 shows that the DAW violent crime
model performs extremely well: the pre-adoption dummies are virtually all zero {and
hence totally flat) for the eight years prior to adoption, and viclent crime starts rising
in the vear of adoption, showing statisticallv significant increases after the law has
been in effect for at least a full year. The upward trend in violent crime continues for
the entire decade after adoption. Figure 2 also highlights that the single dummy
models of Tables 3 and 4 (which implicitly assume an immediate and constant ppst-
adoption impact on crime} are misspecified. Importantly, we can now sec the exact
timing and pattern of the estimated impact on crime, which can, and in this dase
does, provide further support for a causal interpretation of the estimated increase in
violent crime.

In contrast to the ideal performance of the DAW violent crime model, all of the
Table 4 regressions using the LM model perform extremelv poorly. For example, don-
sider the LM model for firearm murder depicted in Figure 3, which shows that therg is
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Figure 2: The impact of RTC laws on violent crime, DAW model, 1979-2014.
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NoTe: We regress crime on dummics for pre— and posi—passage vears and DAW eovariges. Reference year is
year before adoption and adoption year is first year with RTC in place at any time, meaning that in states thatfadopt
after January 1, this will capare only a parval effeet of RTC laws, We display the 3 percent confidence intenal for cach
estimate using cluster-robust siandard errors and show the number of states that conihute 1o cach estimate.

an enormously sieep downward trend in the values of the pre-adoption dummies.
Indeed, we see that the downward trend reverses just at the time of adoption of the
RTC law and after six years we observe stalistically signiftcant increases in firearm

Figure 3: The impact of RTC laws on firecarm murder, LM model, 1977-2014
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murder above the prior trend. Thus, while Table 4 ostensiblv showed a siatistiqaliv
insignificant 3.9 percent drop in violent crime, the more discerning analysiy of
Figure 3 shows that that estimate is econometrically invalid, given such an influential
violation of the parallel trends requirement. In fact, the LM model estimated for
Figure 3 provides evidence that the adoption of RTC laws reversed a previous berign
trend starting cxactly at the time of RTC adoption and led to higher levels of fire-
arm homicide.

Appendix D depicts the same vear-by -year estimates for the other crimes using
both the DAW and LM models. It is worth noting that, for our entire data period, the
four DAW and LM murder and firearm murder figures show an apparent malign break
in rend at the time of RTC adoption, while the trend for non-firearm murder remains
unchanged in the DAW and LM models. The unchanged downward trend in the LM
non-irearm moclel illustrates the violation of the parallel trends assumption, invalidating
the anomalous finding for that crime in Panel A of Table 4.

For the DAW and LM property crime panel data estimates, we see aimost the same
pattern. While the pre-adoption performance of the DAW property crime model (sce
Appendix Figure D2) is not quite as perfect as it was for violent crime, it still shows a
roughly flat pattern for the eight vears prior to adoption, followed by a persistent
patiern of increasing property crime in the 10 years after RTC adoption. The increase in
property crime turns statistically significant at the time of adoption. In Appendix
Figure D3, however, we again see the same deficient pattern observed for the LM maqdel
in Appendix Figure D1: property crime falls in the 10 years prior to adoption, and the
pattern reverses itself, leading to increasing property crime in the decade following RTC
adoption.

We also conducted a panel data assessment looking at the 11 states that adopted
RTC laws in the period from 2000-2014 when the confounding effect of the crack gpi-
demic had subsided. The results provide further support that RTC laws increase erime,
including estimates that overall murder and firearm murder rise substantially with RTC
adoption. See further discussion and relevant figures and cstimates in Appendix C.
Figure 4 shows the year-by-year estimated effect of RTC laws on overall murder for the
DAW model for this posterack time period. The figure shows a flat pretrend {albeit with
some variance around it} and then a sizeable jump in murder starting just at the vear of
RTC adoption. The LM model shows substantially the same statistically signifidant
increase in murder.

FAppendix Figure D1 also illustirates why the LM dummy model esumate on violent crime in Panel A of Taﬂlc 4
was not positive and statistically significant (as 1t was for the DAW modcl in Table 3 and the modified LM madels
in Panels B and C of Table 4): Appendix Figure D1 reveals that, for the LM model, violent crime was trendfling
down throughout the pre-adoption period, dropping from 5 percentage points 1o zero over that decade, at which
point il revesses and violent crime increases o roughly a 6 percent increase by 10 years after RTC adoption. The -
shape pattern over that wwo-decade perind leads the LM dummi maodel o obscure the increase in violent w‘]?
that is clearly seen in Appendix Figure DL

nne
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Figure 4: The impact of RTC laws on murder, DAW model, 2600-2014
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B. Summary of Panel Dala Analysis

The uncertainty about the impact of RTC laws on crime expressed in the NRC Report
was based on an analysis of data only through 2000. The preceding evaluation of an
array of different specifications over the full data period from the late 1970s through
2014 as well as in the postcrack period has given consistent evidence that something
bad happened to murder and violent and property crime right at the time of RTC
adoption. The most statistically significant crime increases for the full period were
seen for DAW violent and property crime. For the postcrack period, the largest and
most highly statistically significant increases were seen for murder and firearm
murder.

Other work has also provided evidence that RTC laws increase murder and/or
overall violent crime—see Zimmerman (2014), examining postcrack-era data and the
recent work bv Donohue (2017b) and Siegel et al. (2017) concluding that RTC laws
increase firearm and handgun homicide. Work by McElroy and Wang {2017) reinforces
this conclusion, with results from a dynamic model that accounts for forward-looking
behavior finding that viclent crime would be one-third lower if RTC laws had not been
passed. We discuss other recent published studies finding that RTC laws increase violent
crime in Appendix C.

Despite the substantial panel data cvidence in the post-NRC literature that supports
the finding of the pernicious influence of RTC laws on crime, the NRC suggestion that
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new techniques should be emploved to estimate the impact of these laws is fitting. The
important paper by Sunad (2007) used 2 Bavesian approach to argue that none of the
published models used in the RTC evaluation literature rated highlv in his model selec-
tion protoco! when applied to data from 1977-1969,

Durlauf et al. attempt to sort out the different specification choices in evaluating
RTC laws by using their own Bayesian model averaging approach using county data
from 1979-2000. Applying this technique, the authors find that in their preferred
spline (trend) model, RTC laws elevate violent crime in the three years after RTC
adoption: “As a result of the law being introduced, violent crime increases in the first
vear and continues to increase afterwards” (2016:50). By the third vear, their preferfed
model suggests a 6.5 percent increase in violent crime. Since their paper only provites
estimates for three postpassage years, we cannot draw conclusions beyond this put
note that their finding that violent crime increases by over 2 percent per vear owing
to RTC laws is a substantial crime increase. Moreover, the authors note: “For our ésti-
mates, the effect on crime of introducing guns continues to grow over time”
(2016:30).%

Owing to the substantial challenges of estimating effects from observaiional data, it
will be useful to see if yet another statistical approach that has different attributes from
the panel data methodology can enhance our understanding of the impact of RTC lgws.
The rest of this article will use this synthetic control approach, which has been deemed
“arguably the most important innovation in the policy evaluation literature in the fast
15 vears” (Athey & Imbens 2017).

IV. ESTIMATING THE IMpPACT OF RTC Laws USING SYNTHETIC
CONTROLS

The synthetic control methodology, which is becoming increasingly prominent in gco-
nomics and other social sciences, is a promising new statistical approach for addressing

the impact of RTC laws.' While most synthetic control papers focus on a single
P Y pap I3

FWhile our analysis fovused on erime an the staie level, there is obwiously heterogeneiy i orme rates within
states, which v amalgamated into our populationweighted state average figures. A paper by Kosandzic et al,
(KM buttresses the view ihat our state-fecused estimates are not giving a misleading impression of the nupact of
RTC laws on vielent cnme. KMV linuted thenr analvsis 1o urban arcas within cach stae, estimatng the impact of
RTC laws on crime using a pam:] data anahsis from 1980-2000 on 189 cites with a p()pu]aLiuu of 100,000 or more
(Rovandzic ¢t al. 2003). Although they did not estimate an overall violeat crime effeet, they did report that RTC
laws were associated with a highty statistically significant inerease in the raie of aggravaied assauly, the largest single
component of violent coome. Their figures suggest that RTC laws led o a 2001 percent increase in aggravated
assaukbt in the 10 years following adoption.

"The svnthelic control methodology has been deploved in a wide vanety of fields, mcluding heaith cconomics
Nonnemaker ct al. 2011}, immigration cconomics (Bohn et ab 2014), political economy (Keele 2009), urban cco-
nontics (Ande 2013), the coanomics of natural resources (Mideksa 200133, and the dvnamics of economic growth
Cavallo o1 al. 201%)
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treatment in a single geographic region, we look at 33 RTC adoptions occwiring over
three decades throughout the countrv, For each adopiing (“treated”) state we will find a
weighted average of other states (“a synthetic control”) designed to serve as a good doun-
terfactual for the impact of RTC laws because it had a pattern of crime similar to that of
the adopting state prior to RTC adoption. By comparing what actually happened to crime
after RTC adoption to the crime performance of the synthetic control over the same

period, we generate estimates of the causal impact of RTC laws on crime. I8

A. The Basics of the Synthetic Conirol Methodology

The synthetic control method attempts to generate representative counterfactual units by
comparing a treatment unit (i.e., a state adopting an RTC law) to a set of control units
across a set of explanatory variables over a preintervention period. The algorithm
searches for similarities between the treatment state of interest and the control states dur-
ing this period and then generates a synthetic counterfactual unit for the treatment state
that is a weighted combination of the component control states.” Two conditions are
placed on these weights: they must be nonnegative and they must sum to 1. In general,
the matching process underlying the synthetic control technique uses pretreatment
values of both the outcome variable of interest (in our case, some measure of crime) and
other predictors believed to influence this outcome variable.’ For the reasons set forth
in Appendix K, we use every lag of the dependent variable as predictors in the DAW and
LM specifications. Once the synthetic counterfactual is generated and the weights associ-
ated with each control unit are assigned, the synth program then calculates values for the
outcome variable associated with this counterfactual and the root mean squared predic-
tion error (RMSPE)} based on differences between the treatment and synthetic control
units in the pretreatment period. The effect of the treatment can then be estimated by
comparing the actual values of the dependent variable for the treatment unit to the
corresponding values of the synthetic control.

B. Generating Synthetic Controls for 33 Siates Adopting RTC Lows During Our Data Period

To illustrate the procedure outlined above, consider the case of Texas, whose RTC law
went into effect on January 1, 1996. The potential control group for each treatment state

*For a more detailed technicat description of this method, we dircet the reader 10 Abadie and Gardeazabal
(2008) and Abadic ct al. (2010, 2014).

*Qur analysis is done in Siaia using the snth software package develeped by Alberwo Abadic, Alexis Diamond, aned
Jens Hainmueller,

“"Roughly speaking, the algorithm that we use finds W (the weights of the componcents of the ssntheue control)

that minimizes /(X — XWHVIX) — XoWi where Vs a diagonal matrix incorporating infuormation about the rel-
ative weights placed an different predictors, Wis a vecwor of nonnegative weights that swim o 1, X, is a veaior con-
taimng pretreaunent formation about the predicors asseoated with the treatment unit, and Xp 15 a matrix
comaining pretreatnent informaton sbout the predictors for all the control units
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consists of all nine states with no RTC legislation as of the vear 2014, as well as states that
pass RTC laws at least 10 years after the passage of the treatment state (e.g., in this case,
the five states passing RTC laws after 2006. such as Nebraska and Kansas, whose RTC lﬁws
went into effect at the beginning of 2007). Since we estimate results for up to 10 vears
postpassage,”’
concealed carry laws in the syntheticallv constructed unit (which would mar the control
comparison).

After entering the necessary specification information into the synih program

this restriction helps us avoid including states with their own permissive

{e.g.. treatment unit, list of control states, explanatory variables, etc.), the algorithm [?ro-
ceeds to construct the synthetic unit from the list of control states specific to Texas and
generates values of the dependent variable for the counterfactual for both the pre-
treatment and postireatment periods. The rationale behind this methodology is that a
close fit in the prepassage time series of crime between the treatment state and the svn-
thetic control generates greater confidence in the accuracy of the constructed counter-
factual. Computing the posttreatment difference between the dependent variables of the
treatment state and the synthetic control unit provides the synthetic control estimaté of
the treatment effect attributable to RTC adoption in that state.

1. Synthetic Control Estimates of Violent Crime in Two States

Figure 5 shows the svnthetic control graph for violent crime in Texas over the period
from 1977 through 2006 (10 years after the adoption of Texas's RTC law). The solid
black line shows the actual pattern of violent crime for Texas, and the vertical line indi-
cates when the RTC law went into effect. Implementing the synthetic control protdeol
identifies three states that generate a good fit for the pattern of crime experiencecﬂ by
Texas in the pre-1996 period. These states are California, which gets a weight of 57.7 per-
cent owing (o its similar attributes compared to Texas, Nebraska with a weight of 9.7 per-
cent, and Wisconsin with a weight of 32.6 percent.

One of the advantages of the synthetic control methodelogy is that one can asjess
how well the synthetic control (call it “synthetic Texas,” which is identified in Figuge b
by the dashed line) matches the pre-RTC-passage pattern of violent crime to see
whether the methodology is likely to generate a good fit in the 10 years of postpassage
data. Here the fit looks rather good in mimicking the rises and falls in Texas violent
crime from 1977-1995. This pattern increases our confidence that synthetic Texas will
provide a good prediction of what would have happened in Texas had it not adepted
an RTC law.

Looking at Figure 5, we see that while both Texas and synthetic Texas (the
weighted average violent crime performance of the three mentioned states) sl'row
declining crime rates in the postpassage decade after 1996, the crime drop is

“'Our choice of 10 years is mformed by the tradeoffs associated with using & different timeframe. Tables 5 ;u.fnd 6
indicate that the increase in volent crime due to RTC laws s staosucallv significant at the .01 fevel for all years
after seven vedrs post-adopuon.
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Figure 5: Texas: Violent crime rate.
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substantially greater in synthetic Texas, which had no RTC law over that period, than in
actual Texas, which did. As Figure 5 notes, 10 years after adopting its RTC law, violent
crime in Texas was 16.9 percent higher than we would have expected had it not adopted
an RTC law.”

Figure 5 also illustrates perhaps the most important lesson of causal inference: one
cannot simply look before and after an event to determine the consequence of the event.
Rather, one needs to estimate the difference between what-did unfold and the counter-
factual of what would have unfolded without the event. The value of the synthetic control
methodology is that it provides a highly transparent estimate of that counterfactual, using
a tool designed to ensure the validity of the parallel trends assumption that we have
already seen is so critical to achieving meaningful causal estimates. Thus, when Lott

PTexas's violent crime rate 10 years post=adoption cxceeds that of “synthenc Texas” by 2041 pereem

- M0 % 100 While some researchers would ke that value as the estimated cffect of RTC, we chase 1 sub-
tract off the discrepancy in 1996 between the acual vielent crime rate and the ssnthetic control value in thal vear
This discrepancy is 3.55 pereent = BEZEZT 10077 (shown i the line just below the graph of Figure 3). See fool
note 38 for further discussion of this caleulation. Figure 5 shows a (rounded} estimated violent crime increase in
Texas of 16.9 percent. We arrive at this estimate by subtracung the 1996 discrepaney of 3.33 percent from the
20.41 pereent 10b-vear discrepancy, which generates a TEP of 16.86 percent.
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(2010} quotes a Texas District Attorney suggesting that he had reversed his earlier nppmilfnn
to the state’s RTC law in light of the perceived favorable experience with the law, we see why
it can be quite easy to draw the inaccurate causal inference that Texas's crime decline was
facilitated by its RTC law. The public may perceive the falling crime rate post-1996 (the
solid black line), but our analysis suggests that Texas would have experienced a more
sizable violent crime decline if it had not passed an RTC law (the dotted line). More
specifically, Texas experienced a 19.7 percent decrease in its aggregate violent crime
rate in the 10 years following its RTC law {between 1996 and 2006), while the state’s
svnthetic control experienced a larger 31.0 percent decline. This counterfactual would
not be apparent to residents of the state or to law enforcement officials, but our
results suggest that Texas’s RTC law imposed a large social cost on the state.

The greater transparency of the synthetic control approach is one advantage of this
methodology over the panel data models that we considered above. Figure 5 makes clear
what Texas is being compared to, and we can reflect on whether this match is plausible
and whether anything other than RTC laws changed in these three states during the post-
passage decade that might compromise the validity of the synthetic control estimate of
the impact of RTC laws.

Figure 6 shows our synthetic control estimate for Pennsylvania, which adopted an
RTC law in 1989 that did not extend to Philadelphia until a subsequent law went into

Figure 6: Pennsylvania: Violent crime rate.
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Figure 7: The effect of RTC laws on violent erime after 10 vears, synthetic control esti-
mates for 31 states (1977-2014).
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effect on October 11, 1995. In this case, synthetic Pennsylvania is comprised of ¢ight
states and the prepassage fit is nearlv perfect. Following adoption of the RTC laws, syn-
thetic Pennsylvania shows substantially better crime performance than actual Pennsylva-
nia after the RTC law is extended to Philadelphia in late 1995, as illustrated by the
second vertical line at 1996. The synthetic control method estimates that RTC laws in
Pennsvlvania increased its violent crime rate by 24.4 percent after 10 _vea]rs.f’3

2. State-Specific Estimates Across All RTC States

Because we are projecting the violent crime experience of the synthetic control over a
10-vear period, there will undoubtedly be a deviation from the “true” counterfactual and
our estimated counterfactual. If we were only estimating the impact of a legal change for
a single state, we would have an estimate marred by this purely stochastic aspect of chang-
ing crime. Since we are estimaling an average effect across a large number of states, the

“In Appendix 1, we include all 33 graphs showing the path of vielent crime for the reatment states and the syn-
thetic controls, along with ifonmation about the composition of these synthetic controls, the dates of RTC adop-
tion (if anv} for states included in these ssnihetic controls, and the estimated treaiment effect (expressed in lerms
of the pereent change in 4 particular crime rate) 10 vears afier adeption (or seven vears afier adoption {01 two
states that adopted RTC laws in 2007, since our data end in 2014). The figures also document the diserepancey in
violent crime in the vear of adoption between the actual and syntheuc control values,
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stochastic variation will be diminished as the overestimates and underestimates will tend
to wash out in our mean treatment estimates. Figure 7 shows the synthetic control esti-
mates on violent crime for all 31 states for which we have 10 years of postpassage data.
For 23 of the 31 states adopting RTC laws, the increase in violent crime is noteworthy,”!
Although three states were estimated to have crime reductions greater than the —1.6 per-
centt estimate of South Dakota, if one averages across all 31 states, the (populatfon—
weighted) mean weatment effect after 10 vears is a 14.3 percent increase in violent crime.
If one instead uses an (unweighted) median measure of central tendency, RTC laws!are
seen to increase crime by 12,3 percent.

3. Less Effective Prepassage Matches

Section IV.B.1 provided two examples of synthetic controls that matched the crime of{the
treatment states well in the prepassage period, but this does not always happen, For
example, we would have considerably less confidence in the quality of the synthetic ¢on-
trol estimates for Maine, whose poor estimate is depicted in Appendix Figure 111. Mdine
also happens to be the state showing the greatest reduction in violent crime following
RTC adoption, as indicated in Figure 7.

For Maine, onc sees that the synthetic control and the state violent crime perffor-
mance diverged long before RTC adoption in 1986, and that, by the date of adoption,
Maine's violent crime rate was already 37.9 percent helow the synthetic control estimate.
The violent crime rate of actual Maine was trending down, while the synthetic contro]
estimate had been much higher and trending up in the immediate pre-adoption perlod.
The difficulty in generating good prepassage matches for states like Maine stems filom
their unusually low violent crime in the prepassage period.

Appendix Figure D11 reproduces Figure 7 while leaving out the five siates for
which the quality of prepassage fit is clearly lower than in the remaining 26 states.™
This knocks out North Dakota, South Dakota, Maine, Montana, and West Virgihia,
thereby eliminating three of the five outlier estimates at both ends of the scale, and
leaving the mean and median effects of RTC laws relativelv unchanged from Figure 7.
As Appendix Figure Dil shows, the (weighted) mean increase in crime across the
listed 26 RTC-adopting states is 13.7 percent while the {unweighted) median incrgase
is now 11.1 percent. Increases in violent crime of this magnitude are troubling.
Consensus estimates of the elasticity of crime with respect to incarceration hdver
around 0.15 today, which suggests that to offset the increase in crime caused by ijTG
adoption, the average RTC state would need to approximately double its prison
population.

"*The smallest of these, Kentucky, had an merease of 1.6 pereent

"In particular, for these five states, the prepassage CVRMSPE—that s, the RMSPE transformed into a coctfidient
of variation by dividing by the average prepassage crime rate—was 19 pereent or greater. Sce note 81 for fugthe

divcussion of this statistic
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V. AGGREGATION ANALYSIS USING SYNTHETIC CONTROLS

A small but growing literature applies synthetic control techniques to the analvsis of mul-
tiple treatments.”® We estimate the percentage difference in violent crime between cach
treatment (RTC-adopting) siate and the corresponding synthetic control in both the year
of the treatment and in the 10 vears following it. This estimate of the treatment effect
percentage (TEP} obviously uses data from fewer postireatment years for the two treat-

ment states’ in which RTC laws took effect less than 10 years before the end of our

sample.

We could use each of these 14 percentage differences as our estimated effedts of
RTC laws on violent crime for the 10 postpassage years, but, as noted above, we make
one adjustment to these figures by subtracting from each the percentage difference in
violent crime in the adoption year between the treatment and synthetic control states. In
other words, if 10 vears alter adopting an RTC law, the violent crime rate for the state
was 440 and the violent crime rate for the synthetic control was 400, one estimate of the
effect of the RTC law could be 10 percent { = =40 Rather than use this estimate, how-
ever, we have subtracted from this figure the percentage difference between the svnthetic
and treatment states in the year of RTC adoption. If, say, the violent crime rate in the
treatment state that vear was 2 percent higher than the synthetic control value, we would
subtract 2 from 10 to obtain an estimated 10th-vear effect of RTC laws of 8 percent.’’ We

“The closest paper to the present study is Arindrajit Dube and Ben Zipperer (20181, who introduce their own
methodology for aggregating multiple events o 4 single estimated treatment cffect and caleulating its signifis
cance, Their study centers on the effect of increases in the minimum wage on cmplovment outcomes, and, as we
da, the authors estimate the percentage difference between the treatment and the synthetic control i the post-
reatment period. While some papers analyze multiple treatments by aggregating the arcas affected by these teal-
ments mie 4 stngle unit, this approsch s not well-equapperd 1o deal with 4 case such as RTC law adoption where
ireatments affect the majority of pancl units and more than wo decades separate the dates of the first afd last
treatment under consideration, as highlighied m Figure 7

“"These 1o states are Kansas and Nebraska, which adopted RTC laws in 2007, See note 4 discussng the siates for
which we cannot estimate the mpact of RTC laws using synthene controls.,

"It is unclear ex ante whether one should implement this subtraction. The inwitive rationale for our chuice of
oulcome variable was that pretreatment differences bewween the treatment state and its synthetic control at the
time of RTC adoption likely reflected imperfections in the process of generating a synthetic controt and should
not contribute W our estimated tredtmen eflect if possible. In other words, if the trearment state had a crime
rate that was 5 percent greater than that of the synthetic contol in both the pretreatment and postirealment
period, it would arguably be misleading 1o ignore the prevcaiment difference and declare that the trealment
inereased crime rates by 3 percent. On the other hand, subtracting off the initial diserepancy might be adding
noisc to the subscquent estimates.

We resobve this issue with the followang Lest of our synthetic conrol protocol: we pretend thar cach RTC-
adopting state actually adopred its RTC law five vears before 1t did. We then generate synthetic control cstimates
of this phantom law over the next five vears of actual pretreatment data. If our synthetic control approach is
working perfectly, it should simply replicate the violent crime pattern for the five pretreatment vears. Conse-
quently, the estimated “effear™ of the phantom law should be close 10 7ero. Indeed, when we follow vur subtrac-
tion protocol, the synthetic controls match the pretreatment vears more closcly than when we do not provide
this nommalization, Specifically, with subtraction the esitmaled “effect” in the final pretreatment vear is a wholly
insignificant 3.2 percent: without subtracuion, it jumps to a statistically significant 5.3 pereent. Conscquently,
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then look across all the state-specific estimates of the impact of RTC laws on violent crime
for each of the 10 individual postpassage years and test whether they are significantly dif-
ferent from zero.™

A. RTC Laws Increase Vislent Crime

We begin our analwsis of the aggregated synthetic control results using prediclors
derived from the DAW specification. Table 5 shows our results on the full sample
examining violent crime.*” Our estimates of the normalized average treatment effect
percentage (TEP) suggest that states that passed RTC laws experienced more deleteri-
ous changes in violent criminal activity than their synthetic controls in the 10 vears
after adoption. On average, treatment statcs had aggregate violent crime rates that
were almost 7 percent higher than their synthetic controls five vears after passage and
around 14 percent higher 10 years after passage. Table 5 suggests that the longer the
RTC law is in effect (up to the 10th vear that we analyze), the greater the cost in
terms of increased violent crime.

As we saw in Figures § (Pennsvlvania) and I11(Maine), the validity of using the
posttreatment difference between crime rates in the treatment state (the particular slate
adopting an RTC law that we are analvzing) and its corresponding synthetic control as a
measure of the effect of the RTC law depends on the strength of the match betwgen
these two time series in the pretreatment period. To generate an estimate of pre-
treatment fit that takes into account differences in pretreatment crime levels, we estimate

the coefficient of variation for the root mean squared prediction error (RMSPE), which

normalization is the preferred approach for violent erime. It should also be noted that our actual ssnthete fon-
ol estimates will be expected to perform bettet than this phantom RTC estimate since we will be able w dérive
aur simthetic controls from five additionat vears of data, thereby improving our pretreatment fic

As il turns out, the choice we made 1o subtract off the imualvear crime discrepancy is a conservative ong, in
that the estimated crime increases fram RTC laws would be gealer without subtraction. We provide synthetic fon-
trol estimates for the DAW model withowt subtraction of the adoptivn-year percentage differenee for vidlent
crime, murder, and property crime in Appendix F. Comparison of these Appendix F estimates with those ny the
ext (Table 5) reveals that our preferred method of subtraciing viclds more conservative results fi.e., a smapller
increase in violent erime due 10 RTC), In Table 5. we csumate the 10thyear TEP for violent crme as roughly
13.5 to 14.3 percent, while the comparable cstimates withoul subtracuon are roughly 17-18 percent. as seep
Appendix Tabies F1, F2, and F3. [ndecd, without subtracuon, everv estimated impact would show RTC laws r
to a staustically significant increase m even crime caegon we consider except non-firearm homicide, as seen in

Appendix F.

cad

whether that constant s statisucally significant. These regressions are weighted by the population of the treat
state i the postireatment vear under consideranon. Robust standard errors corrected for heteroskedasticony are

ey, - . . . e
"*This test is performed by regressing these differences in a mode] using onlv & constant term and cxdml{mg
1cIil

used in this analysis,

""We discuss the synthetic control cstimaies for murder and property crime in Section V.F.
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is the ratio of the synthetic control’s pretreatment RMSPE to the pretreatment avergge
level of the outcome variable for the treatment state.”!

To evaluate the sensitivity of the aggregate svnthetic control estimate of the crime
impact of RTC laws in Table 3, we consider two subsamples of treatment states: states
whose coefficients of variation are less than two times the average coefficient of vafia-
tion for all 33 treatments and states whose coefficients of variation are less than this
average. We then rerun our synthetic control protocol using each of these two subsgm-
ples to examine whether restricting our estimation of the average treatment effect to
states for which a relatively “better” synthetic control could be identified would mean-
ingtully change our findings.

All three samples vield roughly identical conclusions: RTC laws are consistently
{when we remove the six states with above-average values of the CV RMSPE) to a high of
14.3 percent (Table 5).

shown to increase violent crime, with the 10th-year increase ranging from a low of 1

B. The Placebo Analysis

Our ability to make valid inferences from our synthetic control estimates depends on the
accuracy of our standard error estimation. To test the robustness of the standard errors
that we present under the first row of Table 5, we incorporate an analysis using placébo
treatment effects similar to Ando (2015).62 For this analysis, we generate 500 sets of fan-
domly generated RTC dates that are designed to resemble the distribution of actual RTC

“"While the RMSPE is often used to assess this fil, we believe that the use of this measare s not ideal for comparing
fil across states, owing (o the wide variaton that exists in the average pretreatment onme rates among tw 33 treat-
ment states that we consider. For example, the pretreatment RMPSE assoviated with our synthetic control anglysis
wusing the DAW predicior vanables and aggregate vinlent crnime as the ouweome varable s nearly idenucal for Tesas
(37.1) and Maine {36.4), but the pretreaument levels of Texas's aggregate vwolent cnme raw are far greaier {han
Maine's. To be more speuific, Texas's average vielent erime rate pnor to the implementation of its RTC Jaw A
1977 through 1995) was 617 violent cnmes per 100,000 residents, while the corresponding ﬁgur(‘ tor Maince! was
186 violent crimes per 100,000 residents, dess than once-third of Texas's rate. The more discerning CV of] the
RMSPE is (.06 for Texas (with a year of adoption discrepancy of only 3.6 percent), while for Maine, the CV s aldia-
maticallv higher a1 0,196 (with an initial year discrepancy of -37.% percent). Accordingly, since the percenlage
imprecision in our synthetic pretreatment match for Maine is so much greater than for Texas, we have greater bon-
fidence i our estimates that in the 10th year, Texas's RTC law had inereased violent crime by 16.9 percent #hz\n
we do in an estzmate that Maine's law had decreased violent crime by 16,5 percent.

om

“Ando (2015) examines the impact of construcung nuelear plants on local real per capia tasable mcomp in
Japan by generating a synthetie control for every coastal musuicipaliny that installed o nuclear plant Althought the
average treatment offect measured in our article differs from the one used by Ando, we follow Andao in repeatedly
eslimanng average placecho offects by randomly selecting differeni areas 1o serve as placebo treatments, (The sheer
number of treatments that we are considering 1 this analvsis presents us from limiting our placebo treatment
analysis o states that never adopt RTC Jaws, but this stmply means that our placebo estimates will likely be biased
agarns! finding a qualitatively significant effect of RTC laws on cnme, since some of our placebo treatmenis will be
capluring the effect of the passage of RTC laws on crime rates.) Our estimated average treatment effect can then
he compared 1o the distribution of average placebo treatment effects. Heersink and Peterson (2016) and Cayalio
et al. (2013) also perform a similar randomization procedure 1o cstimate the significance of their estimated avet-
agre wreatment effects, although the randomization procedure in the later paper differs from ours by restridling
the timing of placebo treaiments 1o the exact dates when acwaal treasmenis 1ok place.
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passage dlates that we use in our analysis.”™® For each of the 500 sets of randomly gener-
ated RTC dates, we then use the synihetic control methodology and the DAW predictors
to estimate synthetic controls for each of the 33 states whose randomly generated adop-
tion vear is between 1981 and 3010. We use these data to estimate the percentage ciiff'er—
ence between each placebo treatment and its corresponding synthetic control during
hoth the year of the reatment and each of the 10 postireatment years (for which welhave
data) that follow it. Using the methodology described in notes 52 and 58, we then test
whether the estimated treatment effect for each of the 10 posttreatment years is statisti-
callv significant.

To further assess the statistical significance of our results, we compare each of
the 10 coetticient estimates in Table 5 with the distribution of the 500 average pla-
cebo treatment effects that use the same crime rate, postireatment year, and sample
as the given estimate. To assist in this comparison process, we report a pseudo p alue
that is equal to the proportion of our placebo treatment effects whose ahsolute {alue
is greater than the absolute value of the given estimated treatment effect. This pseuda
f value provides another intuitive measure of whether our estimated average treatment
effects are qualitatively large compared to the distribution of placebe effects. Qur! con-
fidence that the treatment effect that we are measuring for RTC laws is real increases
if our estimated treatment effect is greater than the vast majority of our estinjated
average placebo treatment effects. Examining our pseudo f values in Table 5, we see
that our violent crime results are always statistically significant in comparison g the
distribution of placebo coefficients at the 0.05 level eight vears or more past RTC
adoption,

C. Synthetic Control Estimates Using LM's Explanatory Variables

In our Section IlI panel data analvsis, we saw that RTC laws were associated with signifi-
cantly higher rates of violent crime in the DAW model (Table 3), but not in the LM
model (Table 4, Panel A). Under the synthetic controls approach, however, we find that
the results are the same whether one uses the DAW or LM explanatory variables. This is
necessarily true when one uses yearly lags in implementing the synthetic controls + see
Kaul et al. (2016) — but it is also true when we use three lags of the dependent variable in
our synthetic control protocol, as shown in Table 6. The detrimental effects of RTC| laws
on violent crime rates are statistically significant at the 0.05 level starting three years after
the passage of an RTC law, and appear to increase over time. The treatment effects asso-
ciated with violent crime in Table 6 range from 9.6 percent in the seventh posttreatment
year to 12.8 percent in the 10th posttreatment vear. Remarkably, the DAW and LM syn-
thetic control estimates of the impact of RTC laws on violent ¢rime are nearly identical

“Aore specifically, we randomly choose eight states o never pass RTC laws, six states 1o pass RTC laws before
1981, 38 states to pass RTC laws between 1981 and 2010, and three states Lo pass thein RTC laws between 201i-}- ancl
2014, (Washington, DC is not included in the placebo analsis since it is excluded from our main anabysis.: Tt
figures were chosen to mirror the number of stales in each of these categories in our actual data set.

105C
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(compare Tables 6 and Appendix Table K1), and this is true even when we limit the sam-
ple of states in the manner described above ™!

D. The Contributions of Donor Stales to the Synthetic Control Estimaltes: Evaluating Robusiness

One of the key elements of the synthetic control approach is its selection among plausi-
ble control states. For each state adopting an RTC law in vear X, the approach selects
among states that do not have RTC laws through at least ten vears after X, including
never-adopting states. Appendix Figure D10 lists all the states that are eligible under!this
criterion te serve as svithetic conwols for one or more of the 33 adopting states, and
shows how often they are selected. The horizontal length of each bar tells us how much
that state contributes to our synthetic control violent crime estimates.” As the figure indi-
cates, Hawaii appears most frequently-—contributing to a synthetic control 18 ofl the
33 times it is eligible and averaging a 15.2 percent contribution—but California, a sub-
stantal contributor to multiple large states, edges it out for the largest average conttibu-
tion (18.1 percent).

Hawaii’s relativelv large contribution as a donor state in the synthetic control esti-
mates has some advantages but also raises concern that this small state might be unre-
presentative of the states for which it is used as a control. For example, note that| the

" largest share of Virginia's synthetic control comes from Hawaii (27.9 percent), with
Rhode Island, Kansas, and Nebraska making up the lion's share of the remaininglsyn-
thetic control. We had already mentioned one problem with the panel data analvsis cau-
sed by the tendency of lax gun control states to serve as a source for guns that contribute
to crime in the non-RTC states, and Virginia has alwavs been a major source of that inter-
state flow. Since Virginia's guns are not likely to end up in Hawaii, the bias that the treat-
ment infects the control is reduced for that particular match. Nonetheless, one may be
concerned that Hawaii might be unduly skewing the estimates of the impact of RTC laws
on violent crime.

To address this, as well as the analogous concern for other potentially idigsyn-
cratic control states, we generated 18 additional TEP estimates, with each onc gener-
ated bv dropping a single one of the 18 states that appears as an element ol our
synthetic control analysis (as identified in Appendix Figure DIi0). The results of this
exercise are presented in Appendix Figure D12, which shows that our estimated
increase in violent crime resulting from the adoption of an RTC law is extremely
robust: All 18 estimates rcmain statistically significant at the 0.01 percent level. and

HThe 10th-year cffect in the synthetic control analysis using the LM variables is 2.4 percent when we eliminate
the three stales with more than twice the average CV of the RMSPE. Knocking out the seven states with ahove-
average values of this CV generates o similar 12.5 pereent effect.

“In particular, it refleets the pertion of cach sinthetic state 1t becomes part of, weighted by the reaed state’'s pop-
uliton. For example, Texas's population 15 13.6 percent of the wotal treated states’ populanon. As a result, 4 staie
that made up 50 pereent of synthene Texas (but s not a donor for any other ucatment state) would hate a bar of
w17 B.R percent.
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the smallest TEP, which comes from dropping Illinois as a control state, is 12.0 per-
cent. Note in particular that dropping Hawaii from the list of potential donor states
slightlv inereases the estimate of the increase in violent crime caused by RTC laws. In
fact, when we dropped Hawaii completely as a potential control and repeated the pre-
vious protocol of dropping one state at a time, the estimated increase in violent crime
from RTC never fell below 12 percent (which was the value when New York was
dropped as well as Hawaii). Indeed, the synthetic control finding that RTC laws
increase violent crime is so robust that even if we drop California, New York, and
Hawaii from the pool of potential donor states, RTC laws still increase violent crime
by 8.9 percent after 10 years (p = 0.018),

k. Does Gun Prevalence Influence the Impact of RTC Laws?

The wide variation in the state-specific synthetic control estimates that was seen in
Figures 7 and D11 suggests that there is considerable noise in some of the outlier esti-
mates of a few individual states. For example, it is highly improbable that RTC laws led to
a 16.5 percent decrease in violent crime in Maine and an 80.2 percent increase in violent
crime in Montana, the two most extreme estimates scen in Figure 7. Since averaging
across a substantial number of states will tend to eliminate the noise in the estimates, pne
should repose much greater confidence in the aggregated estimates than in anv individ-
ual state estimate. Indeed, the fact that we can average across 33 separate RTC-adopting
states is what generates such convincing and robust estimates of the impact of RTC laws
om violent crime.

Another way to distll the signal from the noise in the state-specific estimates is to
consider whether there is a plausible factor that could explain underlying differences in
how RTC adoption influences violent crime. For example, RTC laws might influence
crime differently depending on the level of gun prevalence in the state.

Figure 8 shows the scatter diagram for 33 RTC-adopting states, and relates the esti-
mated impact on violent crime to a measure of gun prevalence in each RTC-adopting state.
The last line of the note below the figure provides the regression equation, which shows
that gun prevalence is positively related to the estimated increase in crime (¢ = 2.99).%°

F. The Murder and Property Crime Assessments with Synthetic Controls

The synthetic control estimates of the impact of RTC laws on violent crime uniformly
generate statistically significant estimates, and our phantom RTC law synthetic control
estimates for the five pretreatment vears (described in note 58) give us confidence that
the synthetic control approach is working well for our violent crime estimates, as illus-
trated in Appendix Table L1. Since the estimated increases in violent crime are

*The gun prevalence data were colleaied by the data analytics firm YouGov in 4 2013 enline survey (Kalesan ¢t al
20161, 4,486 people were inially surveyed, although only 4,000 results are used in the final data set. YouGov tised
a proximity matching method 1o scleel the suney results for indusion, macching respondents by race, age, gender,
and education to the demographic breakdown of the 2010 Amencan Community Survey
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Figwre 8: The impact of gun ownership on the increase in violent crime due to RT( laws
(synthetic control estimates, 1977—-2014).
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statistically significant and consistently observed in both our panel data and svnthetic
control analyses, these represent our mosi robust finding,

Just as we saw in the panel dalta analysis, the synthetic controls provide evidente of
increases in the murder and firearm murder categories, but it is weaker and less precise
than our violent crime estimates. For example, both Appendix Tables El and E2 show
estimated crime increases of 8.7 percent (murder) and 15.3 percent (firearm murtier},
but only the B.7 figure is statistically significant at the (110 level. Interestingly, our phan-
tom law test works well for murder and even suggests statisticallv significant increases in
that crime beginning right at the time of RTC adoption (Appendix Table L3). The|fire-
arm murder estimates perform less well in this test, generating an estimated fall in crime
of 6.8 percent in the year prior to RTC adoption (Appendix Table L3}.

The results from implementing this phantom law approach for property crime are
perhaps our less encouraging estimates. While our estimated “effect” in the year prior to
adoption would ideally be close to zero in this test, for property crime it is 6.9 pergent,
with the latter significant at the 0.10 level. (The full results of this test for all the crime
categories are shown in Appendix L.) If we accept our normalized estimate for the
impact of RTC laws on property crime it would give littie reason to reject a null hvpothe-
sis of no effect (Appendix Table EB). Because our synthetic control estimates for violent
crime are validated by our phantom adoption test and generate uniform and highly
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robust results whether dropping selected donor stales or states with poor fit, or using
cither the DAW or LM models, we have greater confidence in and therefore highlight
our violent crime estimates, Accordingly, we consign our further discussion of the syn-
thetic control estimates of murder and property crime to Appendix E.

VI. CONCLUSION

The extensive array of panel data and synthetic control estimates of the impact of RTC
laws that we present uniformly undermine the “More Guns, Less Crime” hypothesis.
There i1s not even the slightest hint in the data from any econometrically sound regres-
sion that RTC laws reduce violent crime. Indeed, the weight of the evidence from the
panel data estimates as well as the synthetic conurel analvsis best supports the view that
the adoption of RTC laws substantially raises overall violent crime in the 10 years after
adoption.

In our initial panel data analysis, our preferred DAW specification predicted that
RTC laws have led to statistically significant and substantial increases in violent crime. We
also presented both panel data and synthetic control estimates that RTC laws substantially
increase the percentage of robberies committed with a firearm, while having no
restraining effect on the overall number of robberies. Moreover, to the extent the massive
theft of guns [rom carrying guns outside the home generates crime spillovers to non-RTC
states, our estimated increases in violent crime are downward biased.

We then supplemented our panel data resulis using our synthetic control methiod-
ology, and the finding from our panel data analvsis was stronglv buttressed. Whether we
used the DAW or LM specifications, states that passed RTC laws experienced 13-15 per-
cent higher aggregate violent crime rates than their synthetic controls after 10 yvears
(results that were significant at either the (.05 or .01 level after five vears).

The synthetic controi effects that we measure represent meaningful increases in
violent crime rates following the adoption of RTC laws, and this conclusion remained
unchanged after restricting the set of states considered based on model fit and after con-
sidering a large number of robustness checks. The consistency across different specifica-
tions and methodologies of the finding that RTC elevates violent crime enables {ar
stronger conclusions than were possible over a decade ago when the NRC Report was lim-
ited to analyzing data only through 2000 with the single tool of panel data evaluation.

The best available evidence using different statistical approaches—panel data
regression and synthetic control—with varving strengths and shortcomings and with dif-
ferent model specifications all suggest that the neu effect of state adoption of RTC laws is
a substantial increase in violent crime.
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John J. Donochue', Abhay Aneja’, and Kyle D. Weber'

LINK TO ABSTRACT

Donohue, Aneja, and Weber (2018), released as National Bureau of Eco-
nomic Rescarch working paper 23310, uses two distinet methodologies to provide
the latest and most comprehensive evaluation of the impact on crime of state laws
that confer on citizens a right to carty concealed weapons—so-called right-to »-carry
or RTC laws. Its most robust finding is that RTC laws nereased violent crime: our
preferred panel data estimate indicates a 9 percent increase, while our synthetic
control analysis indicates that violent crime rose by about 14 petcent in the first
decade after RTC adoption.

In a comment on the Donohue, Aneja, and Weber (hereafter DAW) paper,
Carlisle Moody and Thomas Marvell (hereafter MM) concede that the uniform
approach of using population weights in panel dara estimates of crime shows a
strongly statisticallv significant increase of RTC laws on crime in the DAW model
(MM 2019, 88). They make an unconvincing argument that the uniform practice
should now be rejected and then proceed to show that simplistic panel data models
not weighted by population (and using badly miscoded data) would diminish the
strength of the finding that RTC laws increase violent crime (ibid., 85-88). W¢
show that both of the protfered MM models violate the basic ‘parallel trends’
requirement of a valid panel data analysis, so their resultng estimates must be
rejected. But even with these serious flaws, a more nuanced implementadon and

1. Stanford Law School, Stanfoed, A 94305,
2 Graduate student, Stantord Law School, Stanford, CA 94305,
3. Graduate student, Columbia University, Now York, NY 10027
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evaluation of the MM models with attention to the requirements of panel data ¢an
illustrate and buttress the basic finding of the DA’ panel data analysis that RiI'C
laws Znerease violent crime.

MM (2019, 89-94) then present their own synthetc control analvsis, which
purports to establish that 14 states show statistically significant increases in violent
crime while 12 states show statistically significant decreases. We have manv ctiti-
cisms of their implementation of the synthetic control analvsis, from using inap-
proptiate states as potential controls to failing to account for major pre-treatment
differences. These problems cause MM to generate many severely inaccurate pre
dictions, particulazly for small states. Nonetheless, a simple aggregation of MM’s
overall synthetic controls results—whether weighted by state population or the
inverse of the pre-treatment error fit—reveals a strong pattern of increasing violent
crime in the decade following RTC adopdon.

We discuss these poinis in turn and then summarize in the final section.

DAW’s population-weighted model is supetior
to MM’s models, and it provides clear evidence
that RTC laws increase crime

Weighting by population is conceptually superior

The uniform practice in the literature on estimating the impact of RTC laws
on crime from the early work of John Lott through the DAW paper has been
to present population-weighted panel data estimates. Every regression run by the
authors of the National Research Council (2003) report examining RTC laws was
weighted by population. In fact, this is the standard practice in virtually all panel
data studies looking at state or county crime data,” including in prior work by MM
on RTC laws.” In their current paper, however, they argue that the standard practice
should now be rejected, and they would repose confidence in regressions that are
not designed to reflect the relative population of each state.

MM acknowledge the reason that all researchers have used population
weighted regressions:

4 For just rwo very recent examples, see Chalfin and MceCrare 2018 Anderson, Sabia, and Tekin 2018
3. See Moody and Marvell 2018, 2008; Moody, Marvell, Zimmerman, and Alemante 2014, Kovandrie,
Marvell, and Vierains 2005; Mondy 2001
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[1]f the research goal is to esumate the overall national impact of a policy
change, ... then weighting can be justified by arguing that the impact of laws
in large states should be emphasized simply because they affect more people.
(MM 2019, 83)

Put simply, we are trying to estimate the impact that RTC laws have had on Ameri-
cans, and this can only be identfied by a populaton-weighted regression.
Following the unweighted approach that MM have suddenly decided to champlon
would imply that the impact of RTC laws on 600,000 individuals in Wyoming
15 considered to be equally important as the impact on 28 million Texans. To
ilustrate the importance of weighting by population, consider the MM synthetic
control estimates of the impact on violenr crime of the RTC laws in these two
states. Using their non-normalized synthetic control approach, MM would predict
that the Texas RTC law iurreased violent crime by 19.5 percent after ten vears but
that the Wyoming law had generated a 36 percent decrease in violent crime over
the decade following adoption (although they never show these estimates in their
paper). While we discuss below why we think MM’s Wyoming estimate is so flawed,
the decision to equally weight Texas and Wyoming, as MM would have us do,
generates a prediction that the combined RTC laws reduced crime by 8.25 percgnt.
A population-weighted average would show the total effect on the residents| of
these states to be an 18.3 percent increase in violent crime.” In this example, the 18.3
percent increase would reflect the effect of RTC laws on the average American who
experienced this legal adoption, and a populatdon-weighted analysis alone would
generate this estimate. MM’s approach would badly mischaracterize the impact of
RTC laws, heralding a significant decline in violent crime when in fact the two RTC
laws led to a combined large increase in violent crime.

Having conceded the key reason for population weighting in the panel data
regressions, MM (2019, 85-86) then mention a second possible advantage!of
population weighting: it may serve to address the problem of heteroskedastcity.
This 1s not the primary rationale, but it is often—although not always——a secondbry
bencfit of weighting by population. Since MM conclude that the White test 1
cates the presence of heteroskedasticity in the DAW population-weighted
regressions, MM present estimates using a non-weighted regression approach
(their OLS results) and a non-populaton-weighted approach that seeks to directly

& MAs wildly inaccurate Wyommg extimate stems from ther failure to normahize their synthene control

sumate, which leads them to attnbute pre-treatment differences between the it of the syntheric control
and the treatment state fo the effect of the reatment. Our DA synthene control esumares for the impact
of RTC laws on violent cnme showed a 16.9 pereent increase for Texas and 4 15.9 pereent increase for
Wyoming afrer ten years. "Uhe comparable semzalized MM synthetie control esumates for these nvo stites
arc a 134 percentmercase forTexas and a 9.1 percentincrcasy for Wyoming,
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control for heteroskedasticity (Feasible Generalized Least Squares, or FGILS).
Neither of these approaches can succeed in our primary mission, which 1s| to
estimate the experience of the average American exposed to RTC laws, But in
addition to the conceptual flaw in failing to weight by population, both of the MM
suggested alternatives have further problems, including the second problem that
they both fail the very test for homoskedasticity that MM advocate using.”

The importance of investigating the parallel trends
assumption

While that second problem underscores that the MM repressions are 3l
marred by heteroskedasticity (or some specification error), a third problem with
the simplistic MM models results from MM’s failure to attend to the parallel trends
assumption, which is critical to gencradng valid panel data estimates.

This third problem with MM’s two new pancl data regressions can be high-
lighted by comparing them to the results of the DAW population-weighted Violint
crime regression. The DAW paper provides the year-by-year effect on violent
crime following RTC adoption from that regression (2018, 23), which we repro-
duce here as Figure 1 below. This figure illustrates the critical feature of a valid
panel data model that the estimated values on the states that end up adopting RTC
laws 1s virtually zero in the years prior to adoption. Not only are the deviations from
zero small, bur crucially there is virtuzlly no slope to these pre-adoption values in
the vears prior to RTC passage. This is important because a panel data estimate
will only reveal the causal effect of the RTC law if we can assume that the trends
in crime between our two sets of states (adopters and non-adopters) would evolve
similarly in the absence of the law.

Three lessons emerge from the Figure 1 DAW violent ctime regression.
First, we see an almost perfect pre-treatiment pattern confirming the critical parallel
trends assumption for a panel data regression. Controlling for an array of factors
(the DAW explanatory variables), violent crime is flac prior to RTC adoption.
Second, Figure 1 also reveals that there is a change in the previously stable relation-
ship of crime in the RTC and non-RTC states, and that this change begins exactly in
the year of adoption of the RTC laws. If RT'C laws had no impact on violent crirne,
one would expect that flat pattern seen in the years before adoption would continiue
thereafter. If some factor other than RTC laws (and the array of explanatory vari-
ables controlled for in the DAW model) led to wotse violent crime performance
in RTC states, you would see an elevation in the violent crime estimates, but there

7. This 1s true for both the MM unweghred 015 regression and for their FGLS cepression, both of which
badly £l the White test for homoskedastiewty with pvalucs < 0.00000001,
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1s no reason to think it would occur in exactly the year that the RTC law goes
into effect. Iigure 1 makes clear that a sharp secular increase in violent crLiJne
commences at the time of RTC adoption, again buttressing a causal interpretation
of these results. Third, this increase in violent crime is statistically significant
beginning in the first year after RTC adoption and every veat thereafter.

Figure 1. The impact of RTC laws on violent erime, DAW model, 1979-2014
(ropulation-weighted)

tion Year)

Percentage Change in violent crime Rate

(Normalized to Zero m Finai Pre-Adop!

- v A
‘Yoar
Nele WVe regress crre on thTMeE 7 pre- 3N POt passage yrars and DAY covar ales Refeerce year s pear belloe adoolon ana acop
s sl ymar wirh RT% m ua:ealany me n-v jtmat - sintes Rar adopt aker avaary 18l his vl capt e bry a paral efesl of FTC laws W s
the 95 percent canfidence rlerval for 232 estimate s ¢ ster—robust s\ana o Brmes a7 Sow (he e of stales that contazre In each sshma:

Evaluating MM’s simple panel models

We can now compate the two alternative models—OLS and FGLS—that
MM offer in place of the DAW' violent crime estimates reflected in Fipure 1. We
must tirst discard all of the MM estimates because of serious coding errors they
made in their panel data analysis. Specifically, the MM panel data analysis miscodes
both North Dakota and South Dakota as having never adopted an RTC law during
the 1977-2014 data period they analvze, even though North Dakota and South
Dakota both adopted RTC laws in 1985, The etror is perplexing because, in their
subsequent synthetic control analysis, MM generate estimares for states adopting
RTC laws, including both North and South Dakota, based on that actual vear|of
adoption.” MM also code the date of adoption for Virginia differently in their
two analyses. They give Virginia a starting date of 1996 in their synthetic control

8 MM also have a less precsse coding of thew RTC law than we use in oar DAY paper: they simply use a
sero-one dummy that becomes one the fiest full year the RTC 1s1n effect, while we use an RTC dummy that
takes the value of the fracnon of the year an RTC law was m effect duning the vear st was adopted. MM ilso
xelude DC from charr pancl analysis, while we only exelude 1 from our synthetic control analysis
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analysis, which is consistent with their protocol of turning on their RTC indicatot
in the year after adoption. In their panel data analysis, however, MM use a Virginia
date of 1995, which is doubly wrong in being both a violation of their own protocol
and inconsistent with their treatment of Virginia in their synthetic control analysis.

Figure 2 shows violent crime estimates using the preferable DAW’ data bur
following MM’s “OLS” approach, which does not weight by population. Thyee
lessons emerge trom this analysis. First, Figure 2 reveals a substantial vielation of
the critical parallel trends assumption: the red line illustrates the sharply sloping
downward linear trend in crime for RTC states prior 2o RTC adoption.

Figure 2. The unpact of RTC laws on violent crime, D AW model, 19792014
(not weighted by populaton)
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Second, the dashed continuation of this line shows the predicted path of
violent crime in RTC states had their pre-RTC-adoption trend continued, and by
assumpuon of panel data analysis, the dashed line of Figure 2 suggests that crime
would have fallen (relative to non-adopting states) by 7.2 percent after ten vears
without RTC adopuon. Instead we see that the observed post-adoption crime path
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is always above this predicted downward trend, suggesting RTC laws increased ctime
relative to trend.

Third, by the sixth year after adoption and bevond, the estimated increas¢ in
violent crime is always statstically significantly above this trend (at the .05 level).
But instead of providing this more nuanced analysis, MM simply look at dne
number for the OLS violent crime estimate: they run a single dummy model for
this unweighted regression, which generates the small positive estimate of 0.65)(as
shown in the legend to Figure 2). But by failing to realize that such a simple model
is marred by the violation of the parallel trends assumption, they merely presentan
inaccurate and misleading estimate of the impact of RT'C laws on violent crime| In
other words, MM’s violent crime unweighted OLS estimate (MM 2019, 88, Table
1, row 1, column 53) is inaccurate and misleading.”

MM also include an FGLS model designed to address the problem;of
heteroskedasticity (although we have already noted this model’s extreme failiire
of the White test;. Figure 3 shows the DAW violent crime veat-by-year estimates
using this FGLS approach. What are the lessons from this MM-suggested model?
First, unlike in the DAW model 1n Figure 1 whete all the pre-treatment values pre
close to zero and flat in the years prior to RTC adoption, Figure 3 reveals baoth
greater variability in those values and another departure from the ideal para‘Lei
irends as captured again in the downward-sloping red line in the pertod prior 7o RTC
adoption. Indeed, this FGLS model fails the most basic test of parallel trends since
its pre-trend dummy values are not jointly zero."”

Second, the dashed continuation of this line shows the predicted path|of
violent crime in RTC states had their pre-RTC-adoption trend continued, and
it suggests that crime would have fallen (relative to non-adopting states) by 1.2
percent after ten years without RTC adopton. As in Figure 2, we see that the
observed post-adoption crime path is always above this predicted downward trend,
again suggesting RTC laws increased violent crime relative to trend, and that this

|
T

2. MM also present an additional row of “spline” estimates in their Lable 1, which s a practice that also
dates back to the mital Lott and Mustard (1997) paper. Since the RAND Corporation (2018) study] on
gun violence rescarch has now argued that “spline” results should not be relied upon, we ignorc lhar
compaonent of the MM paper (and have also dropped this madel in our own forthcoming woirk) The
RAND analysts of gun research identifies “the use of sphine and hybeid effect codings that do not reyeal
coherent causal effectestimares™ as alimuaton of carier studies (2018, xxvis

10. The most basic staustical test of the assumprson of parallel rrends uses an 17-test of the null hypothiesis
that the pre-penod dumsmies are jontly equal to zero. Applyimg this wstin Figure 3 gencrates a p-vdlue
of 057, which 15 w00 low to support the paralle] trends assumption, For this very permissive mutial test,
one would rypically Iike this povaloe to be greater than 50 and certainly no lower than .20, so the Fgmpe 3
FGLS model Euls thay tent badly n a way that obscures any nerease m violent erme esulting from TC
adoprion. For comparnson, the p-value on the same | -tese Bor our far supenior Frgure 10D AW vinlenr erjme
populaton-weighted regressson 1s.87.
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reversal in the path of violent crime occurred in the year of RTC adoption.

Figure 3 The impact of RTC laws on violent crime, DAW model, 1979-2014
FGLS
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Third, Figure 3 shows that after the seventh vear following RTC adoption,
the estimated increase in violent crime 1s always staustically significantly (at the .03
level) above the dashed projected downward trend. Again, if one were to run the
single dummy model for this 'GLS regression and ignore the violation of parallel
trends as MM do, one would not be presenting valid results. Accordingly, the
small positive estmate of 2.12 (as shown in the legend to Figure 3) that emanates
from this flawed model again yields an inaccurate and misleading picture of the
true path of increased violent crime after RTC adoption. In other words, the MM
violent crime regressions (2019, 88, Table 1, row 1, columns 5-6)—other than the
population-weighted regression which shows a statstieally significant increase 1
violent crime—are inaccurate and misleading, But note that both the Figure 2 and
Figure 3 models that are merely more informatve versions of the overly simplistc
OLS and FGLS that MM present (using theit badly miscoded data) still lead us to 2
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very clear conclusion: regardless of the flaws or lunitations of the two models that
MM present, their more accurate and revealing versions in Figures 2 and 3 can still
detect that RTC states experlence statistically significant increases in violent crime
relative to pre-existing trends within a decade of adoption.

In other words, MM would reject the DAW panel data estimates that RTC
laws Increase violent crime by roughly 9 percent by instead otfering regressions
with key miscodings of RTC states that are conceptually inferior because they
don’t address the primary queston of interest (which is the impact of RTC laws
on Americans), empirically unsophisticated by virtue of their failure to address
the parallel trends assumption, and offer no benefit in addressing the problem of
heteroskedasticity.

MM’s discussion of heteroskedasticity is largely a distraction from a more
important issue: that the difference in results between the population-weighted
and unweighted regressions is likely signaling a specificaton issue. This finding
provides an additional reason to turn to the syathetic control analysis, which can
give insight mto this concern and also provide potentially superior estimates, at
least for those states for which good pre-treatment matches can be found. But
before turning to the synthetic control estimates, it is important to highlicht once
again that the DAW violent crime panel data model dominates the MM models
both conceptually and econometrically fot the reasons set out above.

Evaluating MM’s synthetic control analysis,
which despite its flaws is shown to reveal that
RTC laws increase violent ctime

The DAW synthetic control analysis aggregated across all RTC-adopting
states generates a vear-by-year prediction of the impact of RTC laws on violent
crime over the ten years following adoption (2018, 36), shown here in Table 1.

TABLE 1. The impact of RTC laws on violent crime rate, DAW covariates, 19772014

1 2) 3 4 5 [} / 8) st

\werage
normalizcd 1157

N

0117 2629 36317 46827 GHTG 73580 100687 1247477 140217 14344

1076) 131 1RdE 2068 (240 3138 (283 FHAD 34603 2931
N 33 33 33 33 33 33 33 31 31 ‘
Picudo pevalue (F}36 0374 (2320 0192 4 1H 100 {060 38 0.032 0032
Notes. Samdard errorsn parenthees. Column nombers imdicate posi-passage vear undur consderaaon, N =
numbur of states iz sampic. Dependent vamable s the difference bonveen the percenzage defforence i the violant

cnme rate 1 treatment and svathene control states at grven post-treatment interval and at nme of the treatment
Sce LXAW (2018, 37-34) rogarding now the pseudo p-valuc s csumated * p <0 10, p < 005, = p< 0101
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The synthetic control analysis of Table 1 shows that after RTC laws have
been in effect for a vear, violent crime starts steadily rising (relative to the synthgtic
control state). After ten years, the DAW synthetic controls analysis estimates that
violent crime is about 14.3 percent higher than it would be in the absence of the
RTC law. Note that even though Figure 1 (panel data) and Table 1 (synthetic con-
trol analysis) are derived from ennrely ditferent methodologies, they both esumate
that RTC laws increasingly elevate violent crime in the ten vears after adopuon,
which mutually reinforces this conclusion.

Moreover, DAW (2018) showed that the synthetic control result was ex:
tremelv robust. Indeed, one would generate very similar estimates whether dne
used the control variables of DAW (those used ro derive the estimates shown in
Table 1) or those of other papers examining the impact of RTC laws, such|as
those by Lotr and David Mustard (1997) and the Brennan Center (Roeder etjal.
2015), or an earlier Moody and Marvell paper (2008). Similarly, one could diop
any single control state from the analysis or even completely drop New York and
California from the set of potendal controls and the results remained strong: RTC
laws consistently led to statistically significant increases in violent crime after a
decade.

DAY (2018) also showed that the result that RTC laws increase violent
crime was not sensttive to whether one normalized the synthetic control esdmates
to be zero at the time of adoption or simply allowed the estitnates to emetge
from the matching protocol without adjustment. Sirilatly, the result was robust
to efforts to trim off treatment states for which the synthetic control did not well
match the target state in the period prior to RTC adopton. DAW alse showed
the violent crime results remained strong whether one used any of four different
approaches designed to improve the it of the synthetic control by including pre-
treatment values of violent crime in the matching protocol or whether one included
none of these values.

Since our finding was so strong and robust, we were surptised that Moody
and Marvell (2019) offered their own synthetic control analysis that appearcd[ to
question the DAW results. Unfortunately, MM's analysis has gone astray, and the
short answer is that they have not undermined the synthetic control finding that
RTC laws increase violent crime in the first decade foliowing adoption.

MM’s flaws in implementing their synthetic control analysis
The first step in a successful synthetic control analysis is to denote a set
of possible states—called donor states—from which the synthetic control cantbe

constructed. MM got off on the wrong foot by making a mess of that procgss,
In total, we found 37 etroneous donor pool decisions by MM. Sometimes a state
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that should not be in the donor pool was included; other times, states that should
have been included were left out. For example, in their synthetic control analysis,
MM erroncously treat Alabama as not becoming an RTC state undl 2014 while the
dominant coding that we employ treats Alabama as an RUC state as of 1975 (which
MM also did in their panel data analysis).'' Accordingly, as an RTC state, Alabama
cannot serve as a control, yet MM treat it 2s a potential donor state for 26 out of the
33 RTC states they analyze (and a component of the synthedc controlin 14 of those
26 RTC adopters). Seventeen states have some other difference berween the donor
pool used by Moody and Marvell (2019) and the appropriate states used by DAW
2018). Out of 33 states in the analysis, MM used only five donor pools identical to
the correct pools used by DAW

While the various problems in the MM synthedc control analysis are not
worth extended discussion, we just want to highlight how their abbreviated
presentation omits any discussion of some of the major pitfalls in their approach.
One obvious problem can be seen by examining their own synthetic control
estimate of the impact of RTC laws on violent crime in Idaho. MM indicate that
Idaho had a violent crime rate of 290 per 100,000 during the first full vear of
having a RTC law in 1991. Unfortunately, their pootly fit synthetic control had an
estimated value of 500 per 100,000 that year. For the next two years, that rather
wide disparity berween the actual and MM synthetic control estimates of violent
crime remained roughly stable, suggesting there had been little impact on crime in
those two years, yet under MM’s assumptions these were vears of mare than 40
percent crime drops engineered by the adoption of RTC laws! In other words, MM
attributed the massive discrepancy between violent crime in synthetic Idaho and
actual Idaho before Tdaho’s RTC law was adopted—resulting from their poor fit—-as
a crime-reducing benefit of the RTC law.

Over the ten-year period following RTC adoption, the violent crime drop

11, While there is some ambiguity in the appropriate date that Aabama should be coded as havingan RTC
law, we behieve that MM were correct in their ereatment of Mabama in their panel data analysis but wrpng
n usng a 2014 RTC date for the stare i thewr synthene control apalysis. The Rand Corporation’s Gun
Policy 1n Amcerica inteaative “developed a longitudinal data set of state fircarm laws” that codes the start of
Alabama's RTC law as occurnng in 1973, a5 we do fsec hiy www rand orgs nubs/tanl. /Sl {rml
for the downloadahle darabasc) This is also consistent with the codings used by the Natonal Rifle
\ssocation NRA), John Lott, and the NRC Farearms wind Ttoknce teport. Indeed, 1f one looks at Lott's
esamated pereentage of cidzens with concvaled carry pernnts, Alabama ranked first among all the stares
for which he had data. Lott lists the Alabama percentage as preater than 8 percent for 2007—seven vears
before the date that MM use for Alabaman thew synthene control analysis (Lott 2010, 238). Morcover, the
2014 date that MM use would imply that Alabama was one of the lasrstates in the union to adept a RTC law,
which would not be conssstent with the gun polities of the remon nor the esamated pereentage of petmir
holders m the state seven vears pror to 2014 The NR A cleardy would have successfully pushed foran [ 11
law in Afabama decades ago 1f Alabama was thought not to have one.

12, DAW (2018, 60, Lable A1) provides the complete list of dates for RTC adoption.
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in MM's synthetic Idaho was estimated to be over 35 percent (from 501 to 324,
which was substantially better than the far smaller 16 percent drop in actual Idgho
(from 290 to 243). Yer MM treat this as evidence of statistically significant 4nd
substantial crime drops caused by Idaho’s R1C law. Note that the DAW syathgtic
controls analysis was superior because it produced a much bettet fit (the DAW
utial year synthetic Idaho estimarte was 344, versus the MM estimate of 3011, lbut
also because DAW did not treat that pre-existing difference as evidence that the
R'1C law immediately caused a major drop in crime. By doing so, MM were ablé to
mask the fact that their own analysis frequently showed that the synthetic congrol
performed much betrer (with either larger coime drops or smaller crime increases)
than the comparable RTC-adopting state ovet the ten years following adoption,(”

Aggregating MM’s synthetic control estimates reveals that
RTC laws increase violent crime

This unpromising beginning ends in an array of syathetic control estimaltes
that on the whole arc considerably less promising than those contained in the
DAW synthetic control analysis. Essentially, MM got some very bad fits on small
states and then used those poor fits to argue that there is no support for the DAW
position because 14 states adopting RTC laws experienced statisticaily significant
increases in crime and 12 experienced decreases.” (Note that our more accurate
synthetic control analysis would show a 15-to-8 advantage for RTC laws causrng

statistically significant inereases in crime, which grows to 16-to-4 if one limits the

13. One can sce thss same problem dlustraced i MM’s synthene control graph of the murder rage in “Ugxas
(NN 2019, 92, Frgure 1), MM’s poorty fittng synthete Texas has a substantully higher murder ratc than
actual lexas at the nme of adopuon of the Texas R1C law. Therr graph highlights that this oceutred
because Texas enjoyed a substannal drop in murder relative to the synthetic e arrcl—prror fo the adoplign of
the RTC Jaw! The MO caleulus treats thatll-fittmg differennial as a benetit of the faw, even though if poe
cxamimned how erime changed in both Texas and synthetic Texas i the attermath of R1C adoption] no
such murder-reduciion benefit would be ohserved,

14 Since we were trying to show whether the panel dat finding that RTC laws inceeased cotme as
supported by a synthene control analysis, it was important to use the same 1979-2014 nime perod for both
approaches, which we did. Fxtendmg the data ser furthes backwards cxeates data problems for varables
such as poverty and unemployment, which were either not available or nor consistently gathered poor o
1979, Disregardmg these concerns, MM started their pancl data analysis in 1977, and, without cxplanmt{on,
wied a different time pesod {extending back o 1970; for therr syntherde control anadysis.

13. MM show that, for thewr statisheally sigmficant results, the majority of states experienced an inergasc
wn violent crime using the preferred “nested approach™ but then go on o presentinfenor “default” results
perhaps because the mfedor estimatcs weakened their finding of a 14-to-12 state dominance for RTC luws
increastng violent come. iy is not good pracace, and the “default” estimates, which arc only appropriate
when “nested” results cannot be computed, should be ignored in the MM paper. Sce the documentation
for the Stata synth program, which states that the nested option offers "better performance” than the
defaulr option {Abadic, Eramond, and Hammucller 2014
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analysis to six to ten years after adoption, reflecting the consistent pattera that
the harm of RTC laws rises over the decade following adoption.) Liven though
the errors in implementation invalidate the MM synthetic contrel analysis, if MM
had simply computed how much violent crime was estimated to have changed in
agpregate for the 33 RTC-adoptng states for each of the ten years using their own
estimates, they would have generated the estimated impacts of R'1'C laws on violent
crime shown in Table 2.

TABLE 2. The impact of RTC laws on the violent crime rate,

MM synthetic control methodology and data, 1970-2016
1 @ 3 @ 5 6 7) 8 9 1o

/

Average non-

mormaloed Tp 20 7610 064 806 V8T 10977 LUl 12557 14867 162677

£ o] 4,05 421, 472 178 1.76) 4.79 3.41 (5 U5 (4 &0
N 13 13 13 33 13 33 33 33 33
I’-value
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Notes Srandard errors i parentheses. Colume aombers indicare pose-passage year uader considerannn, N
sumbier of states m sample. Dependent vanable s the pereentwe diflerenee m the vslent erme rate sy reatment
nd synthetic control states at mven post-trestment interval * p < O 10, #* <03, *5% A< 0}

Tabic 2 presents the aggregate, population-weighted impact of RTC laws
on violent crime using MM’s own data and synthetic control methodology (which
does not normalize the estimates to equate the actual and synthetic control crime
rates at the tme of RTC adoption). In other words, Table 2 just takes MM’s actual
individual state estimates—which they fail to show—and aggtegates them. The
finding is clear: RTC laws consistently generated a statistically significant increase
in violent crime, rising from a 7.2 percent increase in the fiest year to 16.3 percent
in the tenth year. Note that this is even a larger violent crime increase than that
predicted in the DAW synthenc control table reproduced in Table 1 above.
Remarkably, MM have completely disguised the kev finding of their own synthetic
control analysis, which is that, in agptegate, RTC laws are estimated to have

substantally increased violent crime.'®

16. The MM {2019) synthene control analysis goes astray so hadly because their non-normalized violent
crime estimares tend to be large and positive for big statcs (for example, four of the five highest populanon
states have positive cstimates and three of those four are bigger than 15 percent by the fifth year after R

wdoption) and Large and negatve for small states (four of the five lowest population states have negabive
estimates by the fifth vear, ranging from =29 percent for Wyoming to —78 percent for North Dakota).
Not sumprisingly, the unrealtstically large neganve results tend 16 be found in the stares with the worst
pre-treatment fits between synthetic control and treatment states. "The 1D AWK {2018} paper documents the
ratio of the root mean-squared prediction error [RMSPE) o the mean violent come rate a5 a measus¢ of
goodness of pre-treatment fit and indicated particular concern when this value rose above 19 percent o
highlight how the MM synthete control model was doing a parnculary bad job for penerating plausible

1



Case 2:19-cv-00617-KIM-AC Document 41-1 Filed 06/04/21 Page 68 of 80

MILT 1y, AWDYWERE

We are quite confident that the DAW' (2018) paper has the best available
synthetic control estimates of the impact of R1C laws on crime because ¢ur
synthetic control analysis is done with greater care, with more accurate coding of
RTC law adoption dates, and with a far more probing array of robustness che¢ks
than the MM analysis.

Conclusion: The best evidence shows that
RTC laws increase violent crime

We have shown that the DAW population-weighted panel data estimates
shown in Figure | satisfy the parallel-trends assumption of a valid panel data
analysis, while neither of the alternative models advanced by MM do. This is on
top of the serious miscoding probiems of the MM panel data analysis. Nonetheless,
a proper interpretation of the two MM models (shown in Figures 2 and 3) ¢an
reveal that RT'C laws alter the path of violent crime starting at the date of adoption
and generate statstically significant deviations from prior trends within a decadd of
passage.

Of course, the fact that our Figure 1 is the best panel data model does not
mean it is perfect, and we take the MM critique as providing another reason to/be
interested in the results of the synthetic control approach to gain insight into the
difficult problem of specificaton that exists in every panel data analysis. While we
find the MM synthetic control approach to be too flawed and primitive to rival the
more accurate, thorough, and sound analysis in the DAW paper, it is encouraging
to sec that their analysis conducted over a longer e frame (19702016, while
ours extended from 1977-2014) and using a non-notmalized set of estimates [in
contrast to our normalized estimates) still found that a majority of states experi-
enced statistically significant increases in violent crime from RTC adopton. I} is
likewise encouraging that the aggregated impact across all states mimicked our own
analysis in finding strongly increasing violent crime over the decade following R1°C
adoption {compare our esumates, shown in Table 1, with those aggregated from
the MM tesults, shown in Table 2).

In summary, there is consistent evidence that RTC laws elevate violent crime
in the decade after adoption whether one looks at DAW”s panel data cstimates
(Figure 1} or synthetic controls estimates (Table 1) or the properly interpreted

the nine smallese states and only 8.5 percent for the nine largese states Aceordingly, the clear partern that
R laws increase violent coume 1o the ten-vear pertod following adoption emerges whethier one werghts
the acrual MM state estumates by populanon fas we show 1n Table 2), weights by the inverse of this ciror
ratin, or simply drops the worst tis from the analyss,
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panel data results using MM’s suggested non-population weighted or FGLS ap
proaches (I'igures 2 and 3) or the MM svnthetic controls estimates (l'abie 2).
Policymakets and citizens should recognize that the best available empirical data
to date supports the view that K1'C laws have resulted in statistically significant
increases in violent crime in the ten-year period after adoption.

References

Abadie, Alberto, Alexis Diamond, and Jens Hainmueller. 2014 [2011]. SYNTH: Stata
Module to Implement Synthetic Control Methods for Comparative Case Studies.
Stanstical Software Components $457334. Boston College Department of Econgm-
ics (Boston, Mass.). Link

Anderson, D. Mark, Joseph J. Sabia, and Erdal Tekin. 2018. Child Access Prevention
Laws and Juvenile Firearm-Related Homicides. NBIER Forkmg Paper 25209, Natignal
Bureau of Economic Research (Cambridge, Mass.). Link

Chalfin, Aaron, and Justin McCrary. 2018, Are US. Cides Underpoliced? Theory and
Evidence. Rerven of Fzconomics and 3 tatistics 100(1): 167-186.

Danohue, John J., Abhay Aneja, and Kyle D. Weber (DAW). 2018. Right-to-Carry Laws
and Violent Crime: A Comprehensive Assessment Using Panel Data and a Stgtc-
Level Synthetic Control Analvsis. NBER W orking Paper 23510 [revised]. Novemi
Link

Kovandzic, Tomislav V., Thomas B. Marvell, and Lynne M. Vieraitis. 200)5. The
Impact of “Shall-Issue” Concealed Handgun Laws on Vielent Crime Rates: Evidehce
From Panel Data on Large Urban Cities. Homrorde Siudies 9(4): 292323

Lott, John R. Jr. 20100 More Gans, Less Crime: Understanding Crime and Gun Contral Lans, Brd
ed. Chicago: University of Chicago Press.

Lott, John R. Jr., and David B. Mustard. 1997, Crime, Deterrence, and Right-to-Carry
Concealed Handguns. Jommwal of T egal Stadier 26(1): 1-68.

Moody, Carlisle E. 2001. Testing for the Effects of Concealed Weapons Laws: Specifica-
tion Errors and Robustaess. Jammal of Law and Feonomics 44(82): 799-813,

Moody, Carlisle E., and Thomas B. Matvell. 2008. The Debate on Shall-Issue Laws. Heon
Jonrnal Wateh 3(3): 269-293. Link

Moody, Catlisle E., and Thomas B. Magvell. 2018. The Impact of Right-to-Carry Lagws:
A Critique of the 2014 Version of Aneja, Donnhue, and Zhang. Eeon Jonral lf"Jm'/"i
15(13: 51-66. Link

Moody, Catlisle E., and Thomas B. Magvell (MM). 2019. Do Right to Carry Laws In-
crease Violent Crime? A Comment on Donohue, Aneja, and Weber. Econ Joutnal
Mazeh 16(1): 84-96. Link

Moody, Catlisle E., Thomas B. Marvell, Paul R. Zimmerman, and Fasil Alemante.
2014, The Impact of Right-to-Carry Laws on Crme: An LExercise in Replication.
Reveew of Economics and Finance (Better Advances Press, Toronto) 4(1}: 3343, Link|

National Research Council. 2005, Frrearms and 1islence: A Critical Revien, eds. Chatles

€r.

\ NE 16,00 SRO1,MARCH 2ot !‘1



Case 2:19-cv-00617-KIM-AC Document 41-1 Filed 06/04/21 Page 70 of 80

MIUE, AN, AND WEBE

F. Wellford, John V. Pepper, and Carol V. Petrte. Washington, .C.: Naagnal
Academies Press.

RAND Corporation. 2018. The Swence of Gun Policy: -1 Critical Synthesis of Research Evidenct on
the Luffects of Gun Poiteies in the United States. Santa Monica, Calif.; RAND Corporation.
Link

Roeder, Oliver, Lauren-Brooke Eisen, and Julia Bowling. 2015. What Caused the
Crime Decline? February 12. Brennan Center for Justice, New York University
School of Law (New York). Link

About the Authors

A John J. Donohue ITI is an economist as well as a lawyer and is

" well known for using empirical analysis to determine the

4 #= o impact of law and public policy in a wide range of ardas,

b " including civil rights and antidiscrimination law, emplovment

“° 4, discrimination, crime and criminal justdce. Before rejoining the

7% ?’ Stanford Law School faculty in 2010, Professor Donohue was

g % ,_.'_’ . the Leighton Homer Surbeck Professor of Law at Yale Law

A School. He is a member of the .American Academy of .\rts 2nd

Sciences, and the former editor of the .Admerican 1aw and Economics Review and

president of the American Law and Economics Association and the Society! of

Empirical Legal Studies. He is also a Research Associate of the National Bureau of
Economic Research. Iis email address is donchue@law.stanford.edu.

Abhay Aneja is a ].D./Ph.D. candidate studying at Stanférd
Law School and the University of California, Berkeley. His
email address is aneja@berkeley.edu.

MUME 16, NUMBER 1, MA



Case 2:19-cv-00617-KIM-AC Document 41-1 Filed 06/04/21 Page 71 of 80

RTC EAWS INCREASE VIOLENT f_‘R':*I\[F.

Kyle D. Weber is currenty a doctoral student in EconomicI at
ch

Columbia University, having previously worked as a resea
fellow at Stanford Law School. His primaty reseatch interests
arc industrial organization and media economics. His cmail
address is kdw2126(@ columbia.edu.

Go te archive of Comments section
Go to March 2019 isguc

Discuss this articie at Journaltalk:
b https://jeurnaltalk.net/articles/5983/

LS

VOLUME 16, NUMBER 1, MARCH 2019 ‘



Case 2:19-cv-00617-KIM-AC Document 41-1 Filed 06/04/21 Page 72 of 80

EXHIBIT 3



Case 2:19-cv-00617-KIM-AC Document 41-1 Filed 06/04/21 Page 73 oA} rEsEARCH

Easiness of Legal Access to Concealed Firearm
Permits and Homicide Rates in the United States

Michael Siegel, MD, MPH, Ziming Xuan, SeD, SM, MA, Craig S Ross, PhD, MBA, Sundre Galea, MD, DiPH, MPH, Bindu Kalesan, PhD,
MPH, MSe, Eric Fleegler, MD, MPH, and Krstn A. Goss, PhiD, MPP

Obyectives, To examine the retation of “shall-issue” laws, in which permits must be issued
if reguisite criteria are met; "may-issue” laws, which give law enforcement officials wide
discretion cver whether to issue concealed firearm carry permits or not; and homicide rates.

Methods. We compared homicide rates in shall-issue and may-issue stakes and total,
firearm, nonfirearm, handgun, and long-gun homicide rates in all 50 skates during the
25 year period of 1991 to 2013, We included year and state fixed effects and numerous

state-level factors in the analysis.

Results. Shall-issue laws were significantly associated with 6.5% higher total homicide
rates, 8.6% higher firearm homicide rates, and 10.6% higher handgun homicide rates,
but were not significantly asscciated with long-gun er nonfireasrm homicide.

Conclusions, Shall-issue laws are associated with significantly higher rates of total,
firezrm-related, and handgun-related homicide. (Am J Public Health. 2017;107:19223~

1929 doi:10.2 105/AJPH.2017.304057)

g,: §§ See also Donohue, p. 1864, and also Galea and Vaughan, p. 1867.

Flrearm violence 15 a major public health
problem. In 2015, there were approxi-
mately 36 000 firearm-related deaths in the
United States; 13 463 were honucides, 22018
were suicides, and 489 were unintentional
infuries.” Durng the same year, 72.9% of
homicides were firearm homicides” and, of
these, approximately 90% were committed
with a handgun. A central question in the
debate about public policies to reduce firearm
violence is whether easier access to concealed
handguns increases or decreases the rate of
fircarm-related homicides.” Some have ar-
gued that the feared or actual presence of
armed citizens may deter violent crime,”
Others have suggested that a higher preva-
lence of people carrying guns will increase the
likelihood that an altercation results in a fa-
tality. Thus, having a clear undesstanding
of the impact of concealed-carry laws on
firearm-related homicide would help gude
policymakers who are aiming to reduce
tircarm violence,

As of the end of 2013, all states allowed
certain persons to carry concealed handguns,
but there were 3 major varations in per-
mitting policy” (Table 1). In 9 states, law

December 2017, vol 107, No, 12 AJPH

enforcement officials had wide discretion
over whether to issue concealed-carry per-
mits; these are referred to as “may-issue”
states, In 32 states, there was little or no
discrenion; these are referred vo as “shall-issue”
states because permuts must be issued if reg-
wisite criteria are met. In an additional 9 states,
there was no permit necessary to carry a
concealed handgun; these are referred to
as “permiiless-carry” states. The wide vana-
tion 1nt these policies between states and over
tune presents the opportunity to compare
homicide rates between states with varying
concealed-carry permitting policies to ex-
amine the impact of concealed-carry laws
on homicide.

The cntical difference between may-issue
and shall-issue laws is that in may-issue

ABOUT THE AUTHORS

Mchael Sicgel, Zonme Xnan, Crag S Ross, and Sandro Galea are with the Booan
Boston, MA. Bundn Kalesan is wath the Baston Unieeraty Sefraol of Medimne Ev Flecgles

states, law enforcement officials may use their
Judgmient in making decisions about whether
to approve or deny a permut application,
whereas in shall-issue states. no judgment 1
invalved-—the application must be approved
unless the applicant 1s categorically prohibiied
from concealed handgun possession. In
may-issue states, the element of discretion
allotted to law enfbrcement 1s typically
a judgment regarding the “suitability” or
“need” of a person to carry a concealed
weapon (Table 2). Law enforcement officials
have a wide degree of latitude 1n making
these judgments. Ih shall-1ssue states, the
categorical prohibitions consist of a list of
specific enminal convictions.

Unfortunately, the existng hterature on
the impact of concealed carry laws is -
consistent. At least 10 nanonal studies have
examined the relatonship between shall-issue
concealed-carry laws and firearm-related or
total homicide rates at the state level (Table A,
available as a supplement to the online version
of this article at http://www.ajph.org). ™"
In 2 studies, shall-issue laws were found to
decrease homicide rates.”" In 2 studies, these
laws were found to increase honiicide rates.
Six studies reported no clear impact of
shali-issue laws on homicide rates.” '* The
inconsistency of these results has under-
standably created some confusion about what
approach is most etfective to address the
firearm vialence problem.

Most of the published literature on this
topic includes data that are more than a decade

old: the most recent year of data analyzed was
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Age-Adjustad
Firearm Homicide

Rate,* 2015
State {per 100000)
Hawail 07
New Hampshire .96
Rhoce Island 0.99
Maine 1.14
Massachusetts 1.26
Utah 1.8
Idaha 1.28
lowa 1.62
North Dakota 1.69
Vermont 1.76
Minnesota 1.77
South Dzkota .57
New York 207
Wyoming 216
Montana 217
Washington 2.32
Oregon 2.35
Connecticut 2.43
Colorado 2.46
Nebraska 2.67
West Virginia 2.89
Wiscansin 318
New Jersey 322
Virginia 3.29
Kansas 3.35
California 3.5
Arizona 3.56
Kentucky 1.96
Texas 4.04
Pennsylvania 434
Ohia 438
Nevada 443
Narth Carolira 4.54
indiana 4.61
Flonda 4.66
Michigan 474
New Mexico 4,79
Alaska 522

Status of
Concealed-Carry Effective Date of
Permitting Law, Current (as of 2015}

015 Concealed-Carry Law

May issue “Bef;rgq 991
Shall issue Before 1991
May issue Before 1991
Shalt issue Before 1991
Mgy issue Before 1991
Shall issue 1595
Shall issue Before 1991
Shall issue Befare 1991
Shall issue Befare 1991
Permitless carry Befare 1991
Shatl issue 2003
Shall issue Before 1991
May issue Before 1951
Permitless caery a1
Shall issue Before 1991
Shall issee Before 1991
Shall issue Before 1991
May issue Bafare 1991
Shall issue 2003
Shall issue 2007
Shall issue Before 1991
Shall issue 2m
May issue Before 1991
Shall issue 1595
Shall issue 2007
May issue Before 1991
Permitless carry 2010°
Shall issue 1996
Shall issue 1995
Shall issue Before 1991
Shall issue 2004
Shall issue 1995
Shall issue 199§
Shall issue Before 1991
Shall issue Before 1991
Shall issue 2004
Shall issue 200%
Permitiess carry 2003°

1924 Research Peer Revieweqd Segel et al

Continwed

2010, and only 3 af the 10 studies examined
data past the year 1998 (Table A, available as
a supplement to tl‘ie online version of this
article at http://wivw.aph.org). Smce 1998,
i1 addtional states have enacred shall-issue
laws.” This provides more varlation over time
and a longer follow-up peried to examine
this research question. Moreover, Ayres

and Donohue'” and Hepburn et al."" have
suggested that the relationship between
concealed-carry laws and honmcide rates may
have been different during the period before
and after the early 1990s. In addition, studies
that included homicide rates from hefore
1994 were examumng a trend that was in-
creasing, whereas studies examining homn-
cide rates after 1994 were captuning declining
trends. For these reasons, a reexamuination
of this research queéstion with more recent
data is needed.

One limitation of the existung Literature 15
that no previously published research has
examined the specific impact of concealed-
carry laws on handgun versus long-gun ho-
micide rates. This Is important because 1t
stch laws increase homicide by making
easier for people at high nsk for violence ta
carry handguns, this effect should only be
observed in relation to handgun-related ho-
micides, not honiaides committed with long
guns, On the other hand, if permissive
caoncealed-carry laws deter coime by gener-
ating fear among potential perpetrators of
encountering an armed individual, then all
crime incleding handgun, long-gun, and
nonfirearmn homicide should decrease.

Another himitation of previous studies 15
that nearly all of them used hnear models.
However, homicide rates represent count
data, and the distnbution of honucide rates
across states s highly skewed'® {Figure A.
available asa supplement to the onhine version
of this article at http://www.ajph.org).
Plassmann and Tideman argued thar a count
model (such as a Poisson or negative binonmal
model) 15 the most reliable for analyzing
crunes, such as homicides, with low occur-
rence rates. ' Beyand the Plassmann and
Tideman study, only 1 other study'' used
2 count model.

We exammed the relationship between
shall-tssue concealed-carry laws and tortal,
firearm-related, and non—fircarm-related
homicide rates, as well as handgun versus
long-gun homicide rates across all 50) states

AJPH  December 2077, Vol 107 No 12
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Age-Adjusted Status of
Firearm Homicide Concealed-Carry Effective Date of

Rate, 2015 Permitting Law, Current (as of 2013)
State {per 100 000} 05 Concealed-Carry Law
Arkansas 5.34 Shall issue %1995 o
Hlinais 5.45 Shall issue 013
Tennessee 5.51 Shall issue 1984
Georgia 513 Shall issue Befare 1591
Oklzhoma 5.87 Shall issue 1935
Delaware 6.12 May issue Befare 1991
South Carolina 1.55 Shall issue 1996
Maryland 7.69 May issue Befare 1991
Missouri 1.92 Shall issue 2603
Alzbama 8.43 Shall issue 2013
Mississippi 5.1 Shalt issue 1991
Louisiana 9.96 Shall issue 1996

Note. "May-issue” states are those in which law enforcement officials had wide discretion over whether
toissue concealed-carry permits. “Shall-issue” states are those in which there was littte or no discretion;
permits must be issued if requisite criteria are met. "Permitless-carry” states are those in which there was

no permit necessary to carry a concealed handgun,
*rrom Centers for Disease Contrel and Preventian (CDC)

1

PData for Hawsii are unavailable for the years 20710 te 2015 because the CBC's Web-Based Injury
Statistics Query and Reporting Systermns does not repert homicide counts Fewer than 10. The data here

are from 2009,

“Changed from "may issue” to "shall issue” in 1594.

during the 25-year time penod cof 1991 to
2015 with both count and linear regression
models. We examined the specificity of the
relanionship between concealed-carry laws
and homicide rates by separately modeling
fireant versus nonfireann homicide rates and
then withun firearm-related homicides by
modeling handgun versus long-gun homicide
rates. We analyzed the relationship between
shall-issue concealed-carry laws and hamicide
rates by using both a count and a linear re-
gression model. thus examining the robust-
ness of results to the type of model used.

METHODS

We used a guasi-experimental panel de-
sign, taking advantage of changes in state
concealed-carry permitting laws over tune, to
explore the relanonship between these laws
and total, firearm-related, and non—firearm-
related hommeide rates in the 30 states
over a 25-vear period. 1991 to 2015. We

December 2017, Vol 107, No. 12 AJPH

modeled homicide rates in 2 ways: (1) using
a negative binomial regression with homicide
rates as the outcome variable and (2) using
linear regression with log-rransformed ho-
micide rates as the outcome variable. In both
cases, we included year and state fixed effects
and controlled for a range of time-varying,
state-level factors.

Variables and Data Sources
Outcope 1ariables. The main outcome
variable was the age-adjusted firearm homi-
cide rate in each year analyzed. For example,
Missour’s shall-issue law went into effect in
2003, thus, we analyzed homicide rates as-
soctated with Missouri’s shall-1ssue law for the
years 2004 to 2015. We obtained homicide
rates from the Centers for Disease Control
and Prevennon’s (CDC’s) Web-Based Injury

Statistics Query and Reporting Systermns
(WISQARS) database.! This 15 the ideal
source for homicide data because there 15
complete annual reporting from all 50 states
and because the data are extracted from the

Vital Statistics death registry maintained by
the National Center for Health Statistics.
which 1s based on standardized death certif-
icates. The complc?teness of reporting is ap-
proximately 992" The CDC age-adjusted
the rates to the 20010 standard population,

The second oufconie vanable was the
handgun or long-gun honucide rate,
obtained from thelFederal Bureau of [n-
vestigation’s Unifdrm Crime Reports, Sup-
plemental Homicide Reports (SHR).'
Although WISQARS does provide mortahity
data from Imtemanchal Classification of Dhscases,
Ninth Revision and Tentlr Revision, codes
that can list handgun and long gun as the cause
of death, unfortunktely, most death certifi-
cates involving a firearmy honucide do not
specify the type off weapon used. Therefore,
most firearm homicide deaths in WISQARS
are classified as “other and unspecified”
firearm, and it is ngt possibie to use these data
to disaggregate handgun and long-gun ho-
micides.'” By condrast, the SHR 15 mssIng
data on the type of weapon used n firearm
homicides in just 13.4% of cases. Thus, the
SHR. is the best, iff not onlv, source for
state-specific, fiream type—specific homicide
data.

The SHR dlsaggregates firearm houn-
cides into handgun, rifle, shotgun, and other
and unknown}. We used the handgun
deaths to generate; handgun homucaide rates
and the sum of nflg, shotgun, and other gun
deaths to generate|long-gun homicide rares
for each state and year. Although SHR. data
may include listing of muluple weapans in
an mcident, only T weapon may be associ
ated with 2 hormicide deati.” Because of
nussing data on weapon type, we excluded
13.4% of firearm homicide cases m estima-
ting handgun honticide rates. Nevertheless,
there was Jittle discrepancy berween the
firearm homicide totals from WISQARS
and the SHR,, which were correlated at
r=0.98.

Because not all local law enforcement
agencies complete the supplemental reports.
the SHR. data set excludes approxinmately
10% of all homicides.®" This problem was
addressed by applying weights that adjusted
each state- and year-specific estimate up to
the overall number of homiaides reported
mn the Uniform Cnme Report for that state
and year. Fox kindly provided us with
updated SHR files that added previously

Siegel et al.  Peer Reviewed Research 1325
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| TABLE 2—Elements of Discretion in Law Enforcement Decisions tc

State Elements of Discretion Citation
California Penal Code § 26150, § 26155

Connecticut General Statutes § 29-28

Applicant must be of "good moral character” and must have “good cause” For issuance of the license.

California
Connecticut Applicant must intend only to make “legal use” of the hardgun and must be 2 “suitable person to

receive such permit.”

Delaware Applitant must be “of good moral character,” must desire the handgun For “personal protection” or
“protection of the person’s property,” and must submit signed, written statements of 5 “respectable
titizens” of the county who testify that the applicant is a person “of sobriety and good moral
character” and “bears & good reputation for peace and good order in the community” and that
a handgun is "necessary for the protection of the applicant or the applicant’s property.” The Supericr

Court has discretion to zpprove or deny the application.

Delaware Code § 1441

Hawaii Must be “an exceptional case,” the applicant must show “reason to Fear injury to the applicant's person
or property,” the applicant must be "2 suitable person” to be licensed, and the chief of police must

determine that the person “is qualified to use the firearm in a safe manner.”

Hawaii Revised Statutes § 134-9

Applicant must have 2 "good and substantial reasan to wear, carry, or transpart a handgun, such as
afinding that the permit is necessary as a reasonable precaution against apprehended danger,” and
the applicant must not have “exhibited a propensity far violence or instability that may reasonably
render the person’s possession of a handgun a danger tc the person or to another.”

Maryland Masyland Public Safety Code § 5-306

Massachusetts Applicant must be a "suitable” person and must not be judged te potentially create a risk to public

safety.
Applicant musk demonstrate & “justifiable need to carry 2 handgun” and must submit endarsements by

3 individuals whe have known the applicant for at least 3 years that the applicant is “a person of good
moral character and behavior.”

Massachusetts General Laws 140 § 131

New jersey New Jersey Statutes § 2C:58-4

New York Applicant must be “of good maral character,” must be "of good character, competency, and integrity,”

and there must be no “goad cause” for denial of the license.

New York Penal Law § 400.00

Rhode Island Applicant must have “good reason to fear an injury to his or her person or property” or have “sny other

proper reason” For carrying & handgun and must be 2 "suitzble person to be so licensed.”

General Laws of Rhode Istand § 11-47-11

Note, "May-issue” states are those in which law enforcement officials had wide discretion over whether to issue conceated-carry permits,

mussing data for Florida and included data
thraugh 2015,

Mam predictor variable. Using Thonson
Renters Wesdair to access historical state
statutes and session laws, we developed
a database indicating the presence or absence
of 100 provisicns of firearm laws in each state
over the 25-year period.” We coded laws
by the year they went into effect, regardless
of the month of the effective date. However,
11 the analytic madels, we lagged the stare
laws by 1 year, which ensured that all laws
were in effect during the year in which their
mpact was being assessed. Following Lott
and Mustard,”™ we assessed the impact of
laws starting 1n the first full year they were in
effect.

We examined the potential impact
of shall-issue laws, comparing them to
may-1ssue laws. In other words. using the

may-issue states as the reference group, we

1926 Research Peer Reviewed Siegel et af

esnmated the impact of shall-1ssue laws on
honucide rates. Because only 4 states had
permitless—carry laws in place during the
study period, there were not enough cb-
servations to allow any meaningful analyses
of these laws. Therefore, we deleted state—
year observations in which a permitless-carry
law was in effect.

Control vartables. We controlled for 12
state-level factors that (1) were found 1n the

; 014
previous literarure™

to be significantly
refated to homicide rates and (2) were sig-
nificantly related to the presence of shall-issue
laws in our data set {i.2., the regression co-
efficient for the variable was significant at

a level of P=_05 in a logstic regression with
shall-1ssue law as the dependent vanable):
househoid firearm ownership (using the
standard proxy, which s the percentage of
all sumiaides committed with a firearmy), pro-

portion of Blacks, proportion of young adults

(aged 18 o 29 years), proportion of men
among young adults, proportion of the
population hiving m urban areas, total pop-
ulation, population density, per capita alcoho]
consumption, the nonhomicide violent
crime rate (aggravated assault, robbery, and
forcible rape), the poverty rate, unem-
ployment rate, median household income.
per capita disposable mcone, incarceration
rate, and per capiti number of law enforce-
ment officers. Varable definitions and data
sources are provided in Table B, available as
a supplement to the online version of this
article at http://www.aiph.org. We also
controlled for the following state firearm laws
that could serve as dltermative explanations for
changes in homicide during the study period:
(1) universal background checks required for
all handgun purchases, (2) waiting periods
required for all handgun purchases, and (3)

AJPH December 2017, vol 107, No. 12
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permits required to purchase or possess
firearms.

Analysis

Coomnt mrodels. Beeause homicide rates are
not normally distributed but skewed and
overdispersed, we modeled this outcome by
using a negative binomial distribution. To
control for clustering in our data by year (25
levels} and by state (50 levels), we entered year
and state as fixed effects in the regression
models. We used robust standard errors that

account for the clustering of observations,
=

serial autocorrelation, and heteroskedasticity.
Our final model was as follows:

(1) PriH,=ig}:
Iy, + )Ta™ "))l

I8

Uy +a)

!

tap )" /(o + )]

where Pr{H., = h,) is the probability that
state s 1n year £ has a homicide rate equal to hi,
EiH)=p, and Vie(H.) =g, + p .

The mean homicide rate was then mod-
eled as follows:

) In{p, )= a+ B,CCH+

. BaCy + S5+ T+e,
where CC,, is a dummy variable for the
presence of a shall-issue law, Cis a vector
of vontrol variables, S represents state
fixed effects, and T represents year fixed
effects.

The negative binomial regression co-
efficients are reported as incidence rate
ratios (IRRs). The IRR indicates the per-
centage difference in homicide rate for
states with a shall-issue concealed-carry
law compared with states with a may-issue
law.

Lunear snodels. To check the robustness of
our findings, we repeated the analyses with
a linear regression model, with the log-
transformed homicide rate as the outcome
vartable, again by using robust standard er-
rors. As with the negative binomial models,
we included vear and state fixed effects, and
we included the same state-level control
variables.

We conducted analyses with Stata version
14.1 {StataCorp LP, College Station, TX).

December 2017, Vol 107, No. 12 AJPH

We evaluated the sigmficance of regres-
sien coefficients by using a Wald test at
o= (1.43,

We checked the robustness of our results
by conducting several sensitivity analyses,
including

1. Restricting the analysis to the 23 states
in which shall-issue laws were adopted
during the study period,

9

Using raw count data instead of homicide

rates,

3. Restriceing the analysis to states with
population greater than 1000 000,

4. Restricting the analysis to the period 1991
to 2002,

5. Restricting the analysis to the period 2003
to 2015, and

6. Using SHR instead of WISQARS ho-

mictde data {thus avoiding the problem of

missing data for some smaller states after

1998).

RESULTS

During the study period, 23 states adopted
shall-issue laws (Table 1). By 2015, 37 states
had such laws. In the same year, the average
firearm homicide rate in the states with
shall-issue laws was 4.11 per 1001000, com-
pared with 3.41 per 10070 in the may-
issue states. The number of states that had
permitless-carry laws in effect at all during
=4, as was the
number of observations {n = 46), limiting our

the study period was small (n

ability to analyze the impact of these laws.
Because CDC does not report homicide
counts of fewerthan 10 in years after 1998, we
were missing outceme data for several years
for 6 states (Fawaii, New Hampshire, North
Dakota, South Dakota, Vermont, and
Wyoming); a sensitivity analysis with SHR
data revealed that these onmussions do not
affect our findings.

In negative binomial regression models,
shall-issue concealed-carry permitting laws
were significantly associated with 6.5%
higher total homicide rates compared with
may-1ssue states (JRR = 1.065; 95% conh-
dence interval [Cl]= 1.032, 1.099; Table 3).
The association was specific to tirearm ho-
micide rates, which were 8.6% higher
n shall-issue states (IR = 1.086; 95%
CI=1.047, 1.126). There was no significant

association between shall-issue laws and
nenfirearm homuiade rates (IRR = 1014,
95% CI=10.963, 1.068). Further disaggre-
gation withm fireapm homicides showed that
the association between shall-issue Jaws
and firearm homu¢ide rates was speaitic to
handgun homicidé. Shall-issue states had
handgun homicid¢ rates thar were 10.6°
higher (IRR = 1.106; 95% CI = 1.039,
1.177), buc there was no significant associ-
ation with long-gun homicide rates (TRR =
0.999: 95% CI=11915. 1.090).

The resules of the linear regression ana
lyses were sumilar. Here, shall-issue laws
were significantly associated with 6.6,
higher total homi¢ide rates compared with
may-issite states {95°% C1 = 3.0 s 10.4%0; data
not shown). The dssociation was specitic to
firearm homicide fates, which were 11.7
higher in “shall 1ssge” states (95% CI= 6.4%,
17.2%y,; there was\no significant association
between these laws and nonfirearm homi-
cide rates. Further] disaggregation within
firearm homicides showed that the associa-
tion berween shall-issue laws and firearm
homicide rates wak specific to handgun
homicide. Shall-iséue states had handgun
homicide rates that were 19.8% higher (43
CI=10.3%, 30.1%), but rates of long-gun
homicide were not significantly different 1n
states with shall-issue compared with may-
1ssue Jaws.

The significant pssociation between shall-
issue laws and higher total, fireanm, and
handgun-related hpmicide rates remained
when we restricted the analysis to the 23 states
in which these laws were adopted during the
study period (Tabie 3). Ths pattern of results
was robust to a serfes of additonal sensitivity
checks, including using raw count data,
restricting the analysis to states with a pop-
ulation of more than 1 000 001, restricting the
analysis to the periad 1991 to 2002, restricting
the analysis to the period 2003 to 2015, and
using SHR mstead of WISQARS hommcde
data.

DISCUSSION

To the best of our knowledge, this 1 the
first study to examine the relationship be-
tween concealed-carry permitting laws and
handgun-specific homicide rates. We found
that, when we used both count and linear
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models and after we controlled for a range of
nme-varying state factors and for unobserved
nnie-mnvariant state factors by using a
fixed-effects model, shall-issue concealed-
carry permitting laws were significantly as-
soctated with 6.5% higher wotal homicide
rates, B.6% higher firearm-related homicide
rates, and 10.6% higher handgun-specific
homicide rates compared with may-1ssue
states.

A major reason for inconsistent results
in the existing literature on the effects of
concealed-carry laws may be that the re-
lationship between concealed-carry laws and
homicide rates was different during the period
before and after the early 1990s."""% It is
possible that despite the enactment of early
shall-1ssue laws in the 1970s and 1980, the
demand for handgun permits in those states
was modest. There has been a suiking increase
n the demand for pistols, especially those
designed for concealed carry, during the past
decade.™ Recently, Stesdley found that the
adoption of shall-issue laws during the penod
1999 to 20113 was associated with a persistent,
long-term increase in handgun sales in all 7
states studied.™ Qur analysis provides further
support for the hypothesis that the relation-
ship becween shall-issue laws and higher
homicide rates increased over time, as the
regression coefficients for these laws was
higher for the second half of the study peried

3—Sensitivity Analyses of Relationship

Type of Analysis

(2003-2013) compared wath the first half
(1991-2002).

Our fiinding that the association between
shall-issue laws and henuede rates 15 specific
to handgun homicides adds plausibiity to the
observed relationship. If the relationship
between shall-issue laws and homicide rates
were spurious, one might expect to see the
relatonship hold for long-gun as well as
handgun honucide rates. Morcover, this
finding 1s inconsistent with the hypothesis
that permissive concealed-carry laws deter
crime by increasing the presence of armed
individuals, Were that the case, one would
expect to see lower handgun, nonhandgun,
and nronfirearm homicide rates in shall-1ssue
compared with may-issue states. The lack of
an association between shall-issue laws and
long-gun homicide rates 15 also inconsistent
with the hypothesis that the presence of more
concealed weapons escalates the level of vi-
olence in encounters that may invelve a long
gun.

Strengkhs and Limiktations

This study has several novel strengths,
including the use of both count and linear
models, the use of recent data (through 2013),
and the disaggregation of honuecide rates.
Nevertheless, caution should be exercised 1n
assessing causality from an ecological study

tween “Shall-Issue” Conceal

such as this one. [n particular, these results
should be mnterpreted with caution because
of the possibility that they reflect a reverse
association. That 13, it is possible that the
adoption of shall-issue concealed carry laws s
associated with higher baseline homicide rates
so that we are picking up not a causal effect
of these laws on homicide hut a systematic
differentce in baseline homiaide rates berween
states that do or do not have these laws,
However, our findings hold even when the
analysis is restricted to states that started with
may-issue laws at the beginning of the study
period and adopted shall-issue laws during
the study period.

An additional imitation of this study is that
we could not consider the enforcement of
concealed-carry laws. > Enforcement of these
laws may vary not only among states, but alse
among counties in the same state.”’ [n ad-
dition, we did not have information on the
number of concealed-carry permits issued
in each state or the number of homicides
committed by concealed-canry permittees.

It is also important to note that we ex-
amined only fatal firearm myjurtes. Further
research should investigate potential effects of
concealed-carry laws on nonfatal firearm
mjuries,

Finally, we were unable to analyze the
unpact of permutless-carry laws because of the
small number of observations. Only 4 states

tes, |

Homicide Rate, IRR (95% CI)

Total

Firearm Handoun

Main analysis

Analysis restricted to states that adopted shall-issue concealed-

carry laws during study period

Analysis using raw count of homicides with population as the

exposure variable
Analysis restricted to states with population > 1 million
Analysis restricted to years before 2003 (1991-2002)
Analysis restricted to years after 2002 (2003-2015)

Analysis using Supplemental Homicide Report data instead of vital

Statistics data

1.665 (1.032, 1.099)
1.063 (1.028, 1.099)

1.051 (1.020, 1.083)

1.106 {1.039, 1.177)
1.074 {1.002, 1.150)

1.086 (1.047, 1.126)
1.068 (1.030, 1.108)

1.079 (1.039, 1.120) 1.139 (1.067, 1.217)

1,055 (1023, 1.087)
1.058 (1.014, 1.104)
1.064 (1.009, 1.122)
1.044 (1.006, 1.083)

1.067 (1,030, 1.105)
1.067 (1.018, 1.116)
1100 (1.028, 1.175)
1.004 (1.047, 1.143)

1095 (1.629, 1.166)
1.107 {1,037, 1,i80)
1.274 {1.092, 1.488)
1,106 {1,039, 1.477)

Note. “Shail-issue” states are those in which there was little or no discretion; permits must be issued if requisite criteria are met. Cl= confidence interval;
IRR = incidence rate ratio. All models include year and state Fixed effects ang centrol For the Following bime-varying, state-level Factors: househeid gun-
ownership levels, proportion of young men, proportion of young adults, proportion of Blacks, preportion living in an urban area, total population, popuiation
density, median household income, poverty rate, unemployment rate, per capita disposable income, per capita alcohol consumption, violent crime rate,
Incarceration rate, per capita law enforcement off cers, universal background check taws for all handguns, waiting periods for all handgurs, and permits

reqguired for all firearms.
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had perrmuiless-carry laws in place dunng the
study peniod. However, 1n the past 2 years, an
additional 5 states have enacted such laws.
Elucidating the impact of permitless-carry
laws wili require follow-up for the 9 states that
now have such laws in effect.

Cenclusions

Despite these limirations, this seudy suggests
that there 1s a robust association between
shall-issue laws and higher rates of firearm
homiscides. The trend toward mncreasingly
pernussive concealed-carry laws 1s inconsistent
with public opinion, which tends to oppose
the carrying of guns in public.”” Our findings
suggest that these laws may also be inconsistent
with the promotion of public safety. AJPH
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