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1. OVERVIEW

Title XI of the Violent Crime Control and Law Enforcement Actl®94 (the Crime Control Act) took
effect on September 13, 1994. 8tib A banned the manufacture, transfer, and possession of designated
semiautomatic assault weapons. It also banned “large-capacity” magazines, which were defined aammun
feeding devices designed to hold more than 10 rounds. Finally, it required a study of the effects of these bans,
with particular emphasis on violent and drug trafficking crime, to be conducted within 30 months following the
effective date of the bans. To satisfy the study requirement, the Natiotitaiténsf Justice (NIJ) awarded a grant
to The Urban Institute for an impact evaluation of Subtitle A. This report containsuthyefisidings.

In defining assault weapons, Sitle A banned 8 named categories of rifles anadgans. It also banned
exact copie®f the named guns, revolving cylinder shotguns, and guns with detachable magazines that were
manufactured with certain features such as flash suppressors and folding rifle stocks. The ban specifically
exemptedyrandfatheredassault weapons and magazines that had been manufactured before the ban took effect.
Implicitly, the ban exempts all other guns; several of these, which we tredegghhsubstitutesclosely resemble
the banned guns but are not classified as exact copies.

Among other characteristics, ban proponents cited the capacity of these weapons, most of which had been
originally designed for military use, to fire many bullets rapidly. While this capacity had been demonstrated in
several highly publicized mass murders in the decade before 1994, ban supporters argued that it was largely
irrelevant for hunting, compi¢ive shooting, and self-defense. Therefore, it was argued, the ban could prevent
violent crimes with only a small burden on law-abiding gun owners. Some of our own analyses added evidence
that assault weapons are disproportionately involved in murders witiplawictims, multiple vounds per
victim, and police officers as victims.

To reduce levels of these crimes, the law must increase the scarcity of the banned weapons. Scarcity
would be reflected in higher prices not only in fiienary marketsvhere licensed dealers create records of sales
to legally eligible purchasers, but alscsecondary marketat lack such records. Although most secondary-
market transfers are legal, minors, convicted felons, and other ineligible purchasers may purchase guns in them
(usually at highly inflated prices) without creating records. In theory, higher prices in secondary markets would
discourage criminal use of assault weas, thereby reducing levels of the violent crimes in which assault
weapons are disproportionately used.

For these reasons, our analysis considered potential ban effects on gun markets, on assault weapon use in
crime, and on lethal consequences of assault weapon use. However, the statutory schedule for this study
constrained our findings to short-run effects, which are not necessarily a reliable guide to long-term effects. The
timing also limited the power of our statistical analyses to detect worthwhile ban effects that may have occurred.
Most fundamentally, because the banned guns and magazines were never used in more than a fraction of all gun
murders, even the maximum theoretically achievable preventive effect of the ban on gun murders is almost
certainly too small to detect statistically with only one year of post-ban crime data.

With these cautions in mind, our analysis suggests that the primary-market prices of the banned guns and
magazines rose by upwards of 50 percent during 1993 and 1994, while the ban was being debated, as gun
distributors, dealers, and collectors speculated that the banned weapons would become expensive collectors’
items. However, production of the banned guns also surged, so that more than an extra year’s normal supply of
assault weapons and legal ditiises was manufactured duritg94. After the ban took effect, primary-market
prices of the banned guns and most large-capacity magazines fell to nearly pre-ban levels and remained there at



least through mid-1996, reflecting both the oversupply of grandfathered guns and the variety of l&gatesubs
that emerged around ttiene of the ban.

Even though the expected quick profits failed to materialize, we found no strong evidence to date that
licensed dealers have increased “off the books” sales of assault weapons in secondary markets and concealed them
with false stolen gun reports. Stolen gun reports for assault weapons did increase slightly after the ban took effect,
but by less than reported thefts of unbanned large-capacity semiautomatic handguns, which began rising well
before the ban.

The lack of an increase in stolen gun reports suggests that so far, the large stock of grandfathered assault
weapons has remained largely in dealers’ and collectors’ inventories instead of leaking into the secondary markets
through which dminals tend to obtaiguns. In turn, this speculative stodkpg of assault weapons by law-
abiding dealers and owners apparently reduced the flow of assault weaponsrtalsy at least temporarily.

Between 1994 and 1995, thénsinal use of assault wpans, as measured by law enforcement agency requests for
BATF traces of guns associated with crimes, fell by 20 percent, compared to an 11 percent decrease for all guns.
BATF trace requests are an imperfect measure because they reflect only a small percentage of guns used in crime.
However, we foundimilar trends in data on afjuns recovered in crime in twities. We alsodund $milar

decreases in trace requests concerning guns associated with violent and drug crimes.

At best, the assault weapons ban can have dityited effect on totaun murders, because the banned
weapons and magazines were never involved in more than a modest fraction of all gun murders. Qumndiest es
is that the ban contributed to a 6.7 percent decrease in total gun murders between 1994 and 1995, beyond what
would have been expected in view of ongoing crime, demographic, and economic trends. However, with only one
year of post-ban data, we cannot rule out the pibtidgithat this decrease reflects chance year-to-year variation
rather than a true effect of the ban. Nor can we rule out effects of other features of the 1994 Crime Act or a host of
state and local initiatives thaidk place simultaneously. Further, any short-run preventive effect observable at
this time may ebb in the near future as the stock of grandfathered assaquahsvaad legal subsite guns leaks
to secondary markets, then increase as the stock of large-capacity magazines gradually dwindles.

We were unable to detect any reduction to date in two types of gun murders that are thought to be closely
associated with assault weapons, those withiphe victims in a single incident and thosegducing mitiple
bullet wounds per viom. We did find a reduction in killings of police officers since mi@B5. However, the
available data are partial and preliminary, and the trends may have been influenced by law enforcement agency
policies regarding bullet-proof vests.

The following pages explain these findings in more detail, and recommend future research to update and
refine our results at this early post-ban stage.

1.1. RRIMARY -MARKET EFFECTS

1.1.1. Prices and Production

1.1.1.1. Findings

We found clear peaks in legal-market prices of the banned weapons and magazines around the effective
date of the ban, based on display ads in the nationally distributed periodical Shotgun News between 1992 and mid-
1996. For example, a price index of banned SWD semiautomatic pistols rose by about 47 percent during the year
preceding the ban, then fell by about 20 percent the following year, to a level where it remains. Meanwhile, the



prices of non-banned Davis and Lorcin semiautomatic pistols remained virtually constant over the entire period.
Similarly, a price index for banned AR-15 rifles, exact copies, and legal substitutes dblddet in the year
preceding the ban, then fell after the ban nearly to 1992 levels, where they have remained. Prices of unbanned
semiautomatic rifles (e.g., the Ruger Mini-14, Maadi, and SKS) behawddréy to AR-15 prices, presumably

due to pre-ban speculation that these guns would be included in the final version of the Crime Act.

Like assault weapon prices, large-capacity magazine prices generally doubled within the year preceding
the ban. However, trends diverged after the ban depending on what gun the magazine was made for. For example,
magazines for non-banned Glock handguns held their new high levels, while magazines for banned Uzi and
unbanned Mini-14 weapons fell substantially from their peaks. AR-15 large-capacity magazine prices also fell to
1993 levels shortly after the ban took effect, but returned to their 1994 peak in mid-1996. We believe that demand
for grandfathered Glock and AR-15 magazines was sustained or revived by continuing sales of legal guns that
accept them.

Production of the banned assault weapons surged in the months leading up to the blmit&aias
preclude precise and comprehensive counts. However tineaés that theranual production of five categories of
assault weapons (AR-15s and models by Intratec, SWD, AA Arms, and Calico) and letjaltesbh®se by more
than 120 percent, from antesated1989-93 annual average of 91,000 guns to about 204,000 in 1994 — more
than an extra year’s supply. In contrast, production of non-banned Lorcin and Davis pistols, which are among the
guns most frequently seized by police, fell by about 35 percent, from a 1989-93 annual average of 283,000 to
184,000 in 1994.

Our interpretation of these trends is that the pre-ban price and production increases reflected speculation
that grandfathered weapons and magazines in the banned categories would become profitable collectors’ items
after the ban took effect. Instead, however, assault weapon prices fell sharply within months after the ban took
effect, apparently under the combined weight of the extra year’s supply of grandfathered guns, along with legal
substituteguns that entered the distribution chain aroundithe of the ban. While large-capacity magazine
prices for several banned assault weapons followeilias trends, those fannbanned Glock pistols sustained
their peaks, and those for the widely-copied AR-15 rifle rebounded at least temporarily to peak levels in 1996,
after an immediate post-ban fall.

1.1.1.2. Recommedations

To establish our findings about legal-market effects more itieéty, we have short-term (i.e., 12-
month) and long-term research recommendations for consideration by NIJ. In the short term, we recommend
entering and analyzing large-capacity magazine price data that we have already coded but not entered, in order to
study how the prices and legal status of guns affect the prices of large-capacity magazines as economic
complements. We also recommend updating our price and production analyses for both the banned firearms and
large-capacity magazines, to learn about retention of the apparent ban effects we identified. For the long term, we
recommend that NIJ and BATF cooperate in establishing and maintéimiegeries data on prices and
production of assault weapons, legal sitbges, otheguns commonly used in crime, and the respective large and
small capacity magazines; like similar statistical series currently maintained for illegal drugs, we believe such a
price and production series would be a valuable instrument for monitoring effects of policy changes and other
influences on markets for weapons that are commonly used in violent and drug trafficking crime.



1.2. SCONDARY-MARKET EFFECTS

1.2.1. Findings

In addition to the retail markets discussed above, there are secondary gun markets in which gun transfers
are made without formal record keeping requirements. Secondary market transfers are by and large legal
transactions. However, prohibited gun purchasers such as minors, felons,ianesftend to acquire most of
their guns through secondary markets and pay premiums of 3n@s the legal-market prices in order to avoid
eligibility checks, sales records, and the 5-day waiting period required by the Brady Act. We were unable to
observe secondary-market prices and ttias directly. Anecdotally, however, the channel®tigh which guns
“leak” from legal to secondary markets include gun thieves, unscrupulous licensed dealers who sell guns on the
streets and in gun shows more or less exclusively to prohibited purchasers (who may resell the guns), as well as
“storefront” dealers who sell occasionally in secondary markets, reporting the missing inventories to BATF
inspectors as “stolen or lost.” Since two of these channels may lead to theft reports to the FBI's National Crime
Information Center (NCIC), we tested for an increase in reported assault weapon thefts after the ban.

To this point, there has been only a slight increase in assault weapon thefts as a share of all stolen
semiautomatic weapons. Thus, there does not appear to have been much leakage of assault weapons from legal to
secondary markets.

In order to assess the effects of the large-capacity magazine ban on secondary markets, we examined
thefts of Glock and Ruger handgun models that accept these magazines. Thefts of these guns continued to increase
after the ban, despite the magazine ban, which presumably made the guns less attractive. Yet we also did not find
strong evidence of an increase in thefts of these guns relative to what would have been predicted based on pre-ban
trends. This implies that dealers have not been leaking the giliegitimate users on a large scale.

1.2.2. Recommendations

To monitor possible future leakage of the large existing stock of assault weapons into secondary markets,
we recommend updating our analyses of trends in stolen gun reports. We also recommend that BATF and NCIC
encourage reporting agencies to ascertain and record the magazines with which guns were stolen. Also, because
stolen gun reports are deleted from NCIC files when the guns are recovered, we recommend that analyses be
conducted on periodic downloads of the database in order to atiahgzrom theft to recovery. For strategic
purposes, it would also be useful to compare dealer patterns of assault weapon theft reports with patterns of
occurrence in BATF traces of guns recovered in crime.

1.3. BEFECTS ONASSAULT WEAPON USE IN CRIME

13.1. Findings

Requests for BATF traces of assault weapons recovered in crime by law enforcement agencies throughout
the country declined 20 percent in 1995, the first calendar year after the ban took effect. Some of this decrease
may reflect an overall decrease in gun crimes; total trace requests dropped 11 percent in 1995 and gun murders
dropped 12 percent. Nevertheless, these trends suggest an 8-9 peiltienahddcrease due to substitution of
other guns for the banned assault weapons in 1995 gun crimes. We were unablaroléindssault pistol
reductions in states with pre-existing assault pistol bans. Nationwide decreases related to violent and drug crimes
were at least as great as that in total trace requests in percentage terms, although these categories were quite small



in number. The decrease we observed was evidently not a spurious result of a spurt of assault-weapon tracing
around the effective date of the ban, because there were fewer assault weapon traces in 1995 than in 1993.

Trace requests for assault weapons rose by 7 percent in the first half of 1996, suggesting that the 1995
effect we observed may be temporary. However, data limitations have prevented us from attributihguhds re
to changes in overall crime patterns, leakage of grandfathered assault weapons to secondary markets, changes in
trace request practices, or other causes. Data fromitie® 8ot subject to a pre-existing state barggested that
assault weapon use, while rare in thasieg both before and after the ban, also tapered off durind &% and
into 1996.

With our local data sources, we also examined confiscations of selected unbanned handguns capable of
accepting large-capacity magazinesin@nal use of thesguns relative to other guns remained stable or was
higher during the post-ban period, though data from one of thtésewere indicative of aecent plateau.
However, we were unable to acquire data on the magazines with which these guns were equipped. Further, trends
in confiscations of our selected models may not be indicative of trends for other unbanned large-capacity
handguns. It is therefore difficult to make any diifile statementstmut the use of large-capacity magazines in
crime since the ban. Nevertheless, the contrasting trends for these guns and assault weapons provide some
tentative hints of short-term substitutionrafn-banned large-capacity semiautomatic handguns for the banned
assault weapons.

1.3.2. Recommendations

Although BATF trace request data provide the only national trends related to assault weapon use, our
findings based on them are subject to limitations. Law enforcement agencies remassotronly a fraction of
confiscated guns that probably does not represent the entire population. Therefore, we recommend further study
of available data on all guns recovered in crime in seledtied that either were or were notder state assault
weapon bans when the Federal ban took effect. Beyond that, we recommend analyzing BATF trace data already
in-house to compare trends for specific banned assault weapon models with trends for non-banned models that are
close substitutes. Most etigly, we also recommend updating our trend analysis, to see if the early 1996 rebound
in BATF trace requests for assault weapons continued throughout the year and to relate any change to 1996 trends
in gun crime and overall trace requests.

From a broader and longer-term perspective, we share others’ concerns about the adequacy of BATF trace
data, the only available national data, as a basis for assessing the effects of firearms policies and other influences
on the use of assault weapons and other guns in violent and drug trafficking crime. Therefore, we commend recent
BATF efforts to encourage local law enforcement agencies to request traces on more of the guns they seize from
criminals. As a complement, however, we recommend short-term research on departmental policies and officers’
decisions that affect the probability that a spedgifia recovered in crimeilvbe submitted for tracing.

Unfortunately, we have been unable to this point to assemble much information regarding trends in the
criminal use of large-capacity magazinegons capable of accepting these magazines. This gap is especially
salient for the following reasons: the large-capacity magazine is perhaps the most functionally important
distinguishing feature of assault weapons; the magazine ban affected more gun models than did the more visible
bans on designated assault weapons; and based on 1993 BATF trace requests, non-banned semiautomatic weapons
accepting large-capacity magazines were used in more crimes than were the banned assault weapons. For these
reasons, we recommend that BATF and state/local law enforcement agencies encourage concerted efforts to record
the magazines with which confiscated firearms are equipped — information that frequently goes unrecorded under
present practice — and we recommend further research on trends, at both the national and local levels, on the



criminal use ofyuns equipped with large-capacity magazines. Finally, to support this research and a variety of
strategic objectives for reducing the consequences of violent and drug trafficking crime, consideration should be
given to studying the costs and benefits of legislative and administrative measures that would encourage
recording, tracing, and analyzing magazines recovered in crimes, with or without guns.

1.4. CONSEQUENCES OFASSAULT WEAPON USE

14.1. Findings

A central argument for special regulation of assault weapons and large-capacity magazines is that the
rapid-fire/multi-shot capabilities they make availablgtm offenders increase the expected number of deaths per
criminal use, bcause an intended tiilm may receive more wounds, and more people can be wounded, in a short
period of time. Therefore, we examined trends in three consequerg@s uge: gun murders, Wims per gun
homicide incident, and wounds per gunshotikic

Our ability to discern ban effects on these consequences is constrained by a number of facts. The
potential size of ban effects is limiteddause the banned weapons and magazines were used in only a minority of
gun crimes — based dimited evidence, we estimate that 25%goh homicides are comitted withguns
equipped with large-capacity magazines, of which assault weapons are a subset. Further, the power to discern
small effects statistically is limitecebause post-ban data are available for only one full calendar year. Also, a
large stock still exists of grandfathered magazines as well as grandfathered and legal-sginssitwtth assault
weapon characteristics.

Our best estimate of the impact of the ban on state ¢gvehomicide rates is that it caused a reduction
of 6.7% in gun murders in 1995 relative to a projection of recent trends. However, the evidence is not strong
enough for us to conclude that there was any meaningful effect (i.e., that the effect was different from zero). Note
also that a true decrease of 6.7% in the gun murder rate attributable to the ban would imply a reduction of 27% in
the use of assault weapons and large-capacity guns and no effectieisob®f otherguns. While we do not
yet have an estimate of large-capacity magazine uk89b, our nationwide assessment of assault weapon
utilization suggested only an 8 to 20 percent drop in assault weapon use in 1995.

Using a variety of national and local data sources, we found no statistical evidence of post-ban decreases
in either the number of victims pgun homicide incident, the number of gunshot wounds pé&nvjior the
proportion of gunshot vians with multiple vounds. Nor did we find assault weapons to be overrepresented in a
sample of mass murders involving guns (see Appendix A).

The absence of stronger ban effects may be attributable to the relative rarity with which the banned
weapons are used in violent crimes. At the sime, our chosen measures reflect only a few of the possible
manifestations of the rapid-fire/multi-shot characteristicgight to make assault weapons and large-capacity
magazines particularly dangerous. For example, we might have found the use of assault weapons and large-
capacity magazines to be more consequential in an analysis of the number of wctivisg any wound (fatal or
non-fatal), in broader samples of firearm discharge incidents. Moreover, our comparisons did not control for
characteristics of incidents and offenders that may affect the choice of weapon, the consequences of weapon use,
or both.

Recommendations: First, we recommend further study of the impact measures examined in this
investigation. Relativellittle time has passed since the implementation of the ban. This weakens the ability of
statistical tests — particularly those in our time-series analyses — to discern meaningful impacts. Moreover, the



ban's effects on the gun market ai# anfolding. Hence, the long term consequences of the ban may differ
substantially from the short term consequences which have been the subject of this investigation.

Therefore, we recommend updating the state-level analysis of gun murder rates as more data become
available. Similarly, investigations of trends inumds per gunshot \tien could be expanded to includeniger
post ban periods, larger numbers of jurisdictions, and, wherever possible, data on both fatal and notirfigtal vic
Examination of numbers of total woundedtiics in both fatal andon-fatal gunshot incidents may also be useful.
In some jurisdictions, it may also be possible to link trends in the types of guns seized by police to trends in
specific weapon-related consequence measures.

Second, we recommend further research on the role of assault weapons and large-capacity magazines in
murders of police officers. Our analysis of police murders has shown that the fraction of police murders involving
assault weapons is higher than that foilicim murders. Thiswggests that gun murders of police should be more
sensitive to the ban thayun murders in general. Yet, further research, considering such factors as numbers of
shots fired, wounds inflicted, and offender characteristics, is necessary for a greater understanding of the role of
the banned weaponry in these murders.

Along dmilar lines, we stongly recommend in-depth, incident-based research on the situational
dynamics of both fatal and non-fatal gun assaults to gain greater understanding of the roles of banned and other
weapons in intentional deaths and injuries. A goal of this research should be to determine the extent to which
assault weapons and guns equipped with large-capacity magazines are used in homicides and assaults and to
compare the fatality rates of attacks with thesepwmaa to those with other firearms. A second goal should be to
determine the extent to which the properties of the banned weapons influence the outcommasadfan attacks
after controlling for important characteristics of the situations and the actors. In other words, how many
homicides and non-fatal gunshot wound cases involving assault weapons or large-capacity magazines would not
occur if the offenders were forced to substitute other firearms and/or small capacity magazines? In what
percentage of gun attacks, for instance, does tiieyab fire more than 10aunds without reloading influence the
number of gunshot wound ¥ims or determine the difference between a fatalraordfatal attack? In this study,
we found some weak evidence thattivits killed withguns having large-capacity magazines tend to have more
bullet wounds than viams killed with other firearms, and that mass murders with assayftowwedend to involve
more victims than those with other firearms. However, our results were based on simple comparisons; much more
comprehensive research should be pursued in this area.

Future research on the dynamics afrénal shootings, including various measures of the number of shots
fired and wounds inflicted, would provide information on possible effects of the assault weapon and magazine ban
that we were unable to estimate, as well as useful information on viplerdrime generally. Such research
requires linking medical and law enforcement data sets on viobumdg, forensic examinations of recovered
firearms and magazines, and police incident reports.



2. BACKGROUND FOR THE IMPACT ASSESSMENT

Title XI of the Violent Crime Control and Law Enforcement Actl894 (the Crime Control Act), took
effect on its enactment date, September 13, 1994titieub, which is itselfknown as the Public Safety and
Recreational Firearms Use Protection Act, contains three provisions related to “semiautomatic assault weapons.”
Section 110102 (the assault weapons ban) made unlawful the manufacture, transfer, or possession of such weapons
under 18:922 of the United States Code. Section 110103 (the magazine ban) made unlawful the transfer or
possession of “large-capacity ammunition feeding devices”: detachable magazines that accept more than 10
roundd and can be attached to semi- or automatic firearms. Section 110104 (the evaluation requirement) required
the Attorney General to study the effect of these pitbits and “in particular...their impact, if any, on violent
and drug trafficking crime.” The evaluation requirement specified a time period fouthe stn 18-month
period beginning 12 months after the enactment date of the Act. It also required the Attorney General to report the
study results to Congress 30 months after enactment of the Crime Control Act — March 13, 1997. The National
Institute of Justice awarded a grant to the Urban Instituteriduct the mandated study, and this report contains
the findings.

This chapter first explains the legislation in additional detail, then discusses what is already known about
the role of the banned weapons in crime, and finally explains certain relevant features of firearms markets.

2.1. THE LEGISLATION

Effective on its enactment date, September 13, 1994, Section 11012 ofl banned the manufacture,
transfer, and possession of “semiautomatic assault weapons.” It defined the banned items defined in four ways:

1) Named guns specific rifles and handguns, available from ten importers and manufacturers: Norinco,
Mitchell, and Poly Technologies (all models, popularly known as AKs); Israeli Military Industries UZI
and Galil models, imported by Action Arms; Beretta Ar 70 (also known as SC-70); Colt AR-15; Fabrique
National FN/FAL, FN/LAR, FN/FNC), SWD M-10, M-11, M-11/9, and M-12; Steyr AUG; and
INTRATEC TEC-9, TEC-DC9, and TEC-22;

2) Exact copies‘Copies or duplicates of the [named guns] in any caliber”;

3) Revolving cylinder shotgund arge-capacity shotguns, with the Street Sweeper and Striker 12 named as
examples; and

4) Features-test gunsemiautomatic weapons capable of accepting detachable magazines and having at
least two named featurés.

Several provisions of the ban require further explanation because they affected our approach to this study.
First, the ban exemptesbveral categories of guns: a long list of specific models specified in Appendix A to Sec.

1 Or “that can be readily restored or converted to accept.”

2 For rifles, the named features were: a folding or telescoping stock; a pistol grip that protrudes below the firing
action; a bayonet mount; a flash suppresser or threaded barrel designed to accommodate one; a grenade launcher. For pistols,
the features were a magazine outside the pistol grip; a threaded barrel (capable of accepting a barrel extender, flash suppresser,
forward handgrip, or silencer); a heat shroud that encircles the barrel; a weight of more than 50 ounces unloaded; and a
semiautomatic version of an automatic firearm. For shotguns, named features included the folding or telescoping stock,
protruding pistol grip, fixed magazine capacity over 5 rounds, and ability to accept a detachable magazine.



110102; bolt- or pump-action, inoperable, and antique guns; semiautomatic rifles and shotguns that cannot hold
more than 5 rounds; and firearms belonging to a unit of government, a nuclear materials security organization, a
retired law enforcement officer, or an authorized weapons tester.

Second, the prohitions exempted weapons and magazines that met thetubefah criteria but were
legally owned (by manufacturers, distributors, retailers, or consumers) on the effective date of the Act. Such
“grandfathereigunsmay legally be sold, resold, and transferred indefinitely. Estimates of their numbers are
imprecise. However, a 1992 report by the American Medical Association reportethzatesf 1 million
semiautomatic assault weapons manufactured fdiasiwse, plusl.5million semiautomatic M-1 rifles sold as
military surplus (AMA @uncil, 1992). To distinguish grandfathered guns from exempt guns that might be stolen
or diverted to illegal markets, the ban required the serial numbegrsefin the banned categories to clearly
indicate their dates of manufacture.

Third, the ban on exact copies of the named guns did not prohibit the manufacture, sale, or transfer of
legal substitutesmost of which first appeared around or after the effective date of the ban. Legialisss
differ from banned exact copies by lacking certain named features or by incorporating minimal design
modifications such as slight reductions of pistol barrel length, thumbhadllesidin a rifle stock, or the like.
Manufacturers named some legal substitutes by adding a designation such as “Sporter,” “AB,” (After Ban), or
“PCR” (Politically Correct Rifle) to the name of the copending banned weapon.

Section 110103 ofifle XI banned large-capacity magazines, i.e., magazinestioapt ten or more
rounds of ammuition. Its effective date, exemptions, and grandfathering provisions correspond to those
governing firearms under Section 110102. This provision exempts attached tubular devices capable of operating
only with .22 caliber rimfire ammution.

Section 110104 required the study that is the subject of this report: a study of the effect of titiedpan, c
impacts on violent crime and drug trafficking in particular. It also specified the time period afidie & begin
12 months after enactment, to be conducted over an 18-month period, and to be reported to Congress after 30
months. Finally, Title XI included a “sunset provision” for the ban, repealing it 10 years after its effective date.

Subtitles B and C of Title Xl are relevant to thisdt because they took effect at the saime, and so
special efforts are needed to distinguish their effects from those effects of the assault weapon and magazine bans
in Subtitle A. With certain exemptions, Subtitle B bans the sale, delivery, or transferdguina to juveniles less
than 18 years old. This juvenile handgun possession ban applies, of course, to assault pistols and to other
semiautomatic handguns that are frequently recovered in crimestleSGbrequires applicants for new and
renewal Federal Firearms Licenses — the Federal dealers’ licenses — to sphatdgraph and fingerprints
with their applications and to certify that their businesses will comply with all state and local laws pertinent to
their business operations. These subtitles gave force of law to practices that BATEUradarty in 1994, to
require the fingerprints and photographs, and to cooperate with local law enforcement agencies in investigations of
Federal Firearms Licensees’ (FFLs) compliance with local sales tax, zoning, and other administrative
requirements. These BATF practices are believed to have contributed to an 11 percent reduction in licensees
(from 281,447 to 250,833) between January and the effective date of the Crime Act, and a subsequent 50 percent
reduction to about 124,286 by December 1996 (U.S. Department of Treasury, 1997). These practicéesd sub
were intended to discourage license applications and renewals by the subset of licensees least likely to comply
with laws governing sales to felons, juveniles, and other prohibited purchasers.



2.2. (OONTEXT FOR THE ASSAULT WEAPONS BAN

At least three considerations appear to have motivated the Subtitle A bans on asgauns wad large-
capacity magazines: arguments over particularly dangerous consequences of their use, highly publicized incidents
that drew public attention to the widespread availability of military-stylgpmes, and the disproportionate use of
the banned weapons in crime.

The argument over dangerous consequences is that the ban targets a large array of semiautomatic
weapons capable of accepting large-capacity magazines (i.e., magazines holding more than 10 rounds).
Semiautomatic firearms permit a somewhat more rapid rate of fire thaondeemiautomatics. When combined
with large-capacity magazines, semiautomatic firearms enable gun offenders to fitenmesrand at a faster
rate, thereby increasing the probability that offenders hit one or more victims at least once.

There is very little empirical evidence, however, on the direct role of ammunition capacity in determining
the outcomes of crimingjun attacks (see Koper 1995). Timeited data which do existuggest that éminal gun
attacks involve three or fewer shots on average (Kleck 1991, pp.78-79; McGonigal et al. 1993, p.534). Further,
there is no evidence comparing the fatality rate of attacks perpetrategimithaving large-capacity magazines
to those involving guns without large-capacity magazines (indeed, there is no evidence comparingyhatata
of attacks with semiautomatics to those with other firearms). But in the absence of substantial data on the
dynamics of dminal shootings (including the number of shots fired and wounds inflicted per incident), it seems
plausible that offenders using semiautomatics, especially assault weapons and other guns capable of accepting
large-capacity magazines, have the ability tmad more persons, whether they be intended targets or innocent
bystanders (see Sherman et al. 1989). This gbssdncouraged us to attempt to estimate the effect of the ban
on both the number of murder victims per incident and the numbeswfdg per murder viien.

The potential of assault weapons th iultiple victims quickly was realized in several dramatidlic
murder incidents that occurred in the decade preceding the ban and involved assault weapons or other
semiautomatic firearms with large-capacity magazines (e.g., see Cox Newspapers 1989; Lenett 1995). In one of
the worst mass murders ever committed in the United States, for example, James Huberty killed 21 persons and
wounded 19 others in a San Ysidro, California, McDonald's on July 18, 1984, using an Uzi handgun and a shotgun.
On September 14, 1989, Joseph T. Wesbedkedlseven persons andunded thirteen others at his former
workplace in Louisille, Kentucky before taking his own life. Wesbecker was armed with an AK-47 rifle, two
MAC-11 handguns, and a number of other firearms. One of the most infamous assault weapon cases occurred on
January 17, 1989, when Patrick Edward Purdy used an AK-47 to open fire on a schoolyard in Stockton, California,
killing 5 children.

There were additional high profile incidents in which offenders using semiautomatic handguns with
large-capacity magazines killed large numbers of persons. In Octobg@®hfa gunman armed with a Glock 17, a
Ruger P89 (both the Glock and Ruger models are semiautomatic handguns capable of accepting magazines with
more than 10 rounds), and several large-capacity magaZilees23 people and sunded another 19 inikeen,

Texas. In a December 1993 incident, six people wdéetkand another 20 wereonnded on a Long Island
commuter train by a gunman equipped with a semiautomatic pistol and large-capacity magazines.

These events have been cited as jarring the public consciousness, highlighting the publidlagadssib
weapons generally associated witHitary use, and demonstrating the apparent dangemlibc health posed by
semiautomatic weapons with large-capacity magazines. These considerations, along with the claim that large-
capacity magazines were unnecessary for hunting or sporting purposes, reportedly galvanized public support for
the initiative to ban these magazines (Leri985).
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Debate over assault weapons raged for several years prior to the passage of the 1994 Crime Act.
Throughout thatime, different studies, news reports, policy debates, and legal regulations employed varying
definitions of assault weapons. Yet, in general terms, the firearms targeted in these debates dtichttese u
prohibited by the federal government’s ban consist of various semiautomatic pistols, rifles, and shotguns, most of
which accept detachable amnititn magazines and have military-style features. Mechanically, the most
important features of these guns are their semiautomatic firing mechanisms arntityhio arccept detachable
magazines, particularly large-capacity magazines. However, these traits do not distinguish them from many other
semiautomatic weapons used for hunting and target shooting. Therefore, some have argued that assault weapons
differ only cosmetically from other semiautomatic firearms (Kleck 1991; Cox Newspapers 1989).

Nonetheless, proponents of assault weapons legislation argued that these weapons are too inaccurate to
have much hunting or sporting value. Furthermore, they argued that various features of these weapons, such as
folding stocks and shrouds surrounding their barrels, have no hunting or sporting value and serve to make these
weapons more concealable and practical fonicral use (Cox Newspapeit989). To the extent that these
features facilitated criminal use arlg guns or handguns with large-capacity magazines, one could hypothesize
that there would be an increase in the deadliness of gun violence. Proponents also claimed that some of these
weapons, such as Uzi carbines and pistols, could be converted rather easily to fully automatic firing.

To buttress these arguments, proponents of assault weapons legislation pointed out that assault weapons
are used disproportionately in crime. According tiinestes generated prior to the federal ban, assaufiomsa
represented less than one percent of the oven200On privately-ownedguns in the United States; yet they were
reported to account for 8% of all firearms trace requestsitdnl to BATF from1986 to 1993 (Lenett 1995; also
see Zawitz 1995). Moreover, these guns were perceived to be especially attractive to offenders involved in drug
dealing and organized crime, as evidenced by the relatively high representation of these weapons among BATF
gun trace requests for these crimes.illlistrate, a lated980s study of BATF trace requests reported that nearly
30% of the guns tied to organized crime cases were assault weapons, and 12.4% of gun traces tied to narcotics
crimes involved these guns (Cox Newspapers 1989, p.4).

Further, most assault weapons combine semiautomatic firingitigpafth the ability toaccept large-
capacity magazines and higher stopping power (i.e., ttieyab inflict more serious wunds)* Thus, assault
weapons would appear to be a particularly lethal group of firearms. However, this is also true of many non-banned
semiautomatic firearms. Moreover, there have been no studies comparing the fatality rate of attacks with assault
weapons to those mamitted with other firearms.

3 Fully automatic firearms, which shoot continuously as long as the trigger is held down, have been illegal to own in
the U.S. without a federal permit since 1934. BATF has the responsibility of determining whether particular firearm models are
too easily convertible to fully automatic firing. Earlier versions of the SWD M series assault pistols made by RPB Industries
were met with BATF disapproval for this reason during the early 1980s.

4 Determinants of firearm stopping power include the velocity, size, shape, and jacketing of projectiles fired from a
gun. Notwithstanding various complexities, the works of various forensic, medical, and criminological researchers suggest we
can roughly categorize different types of guns as inflicting more or less lethal wounds (see review in Koper 1995). At perhaps
the most general level, we can classify shotguns, centerfire (high-veolocity) rifles, magnum handguns, and other large caliber
handguns (generally, those larger than .32 caliber) as more lethal firearms and small caliber handguns and .22 caliber rimfire
(low velocity) rifles as less lethal firearms. Most assault weapons are either high velocity rifles, large caliber handguns, or
shotguns.
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Nonetheless, the involvement of assault weapons in a number of mass murder incidents such as those
discussed above provided an important impetus to the movement to ban assault weapons. Commenting on Patrick
Purdy's murder of five children with an AK-47 rifle in Stockton, California in 1989, one observer noted, "The
crime was to raise renewed outcries against the availability of exotic military-styp@mgeim our society. This
time police forces joined forces with those who have traditiormgdposed the widespread ownership of guns"

(Cox Newspapers 1989, p.i). Later that year, California became the first state in the nation to enact an assault
weapons ban, and the federal government enacted a ban on the importation of severahiidaigistyle rifles.

2.3. ASSAULT WEAPONS AND CRIME

Table 2-1 describes the named guns banned bytleub in terms of their degn, price, pre-ban legal
status, and examples of legal substitutes for the bagumesd The table also reports counts of BATF trace
requests — law enforcement agency requests for BATF to trace the recorded purchase history of a gun. Trace
counts are commonly used to compare the relative frequencies of gun model uses in crime, although they are
subject to biases discussed in the next chapter. Together, the named guns and tagtésadrounted for 3,493
trace requests in 1993, the last full pre-ban year. This represented about 6.3 percent of all 55,089 traces requested
that year.

Of the nine types of banned weapons shown in Table 2-1, five are foreign-made: AKs, WWZBdBetta
Ar-70, FN models, and the Ste&lJG. Together theyccounted for only 394 BATF trace requests in 1993, and
281 of those concerned Uzis. There are at least three reasons for these low frequencies. First, imports of all of
them had been banned under the 1989 assault weapon importation ban. Second, the Blue Book prices of the UZI,
FN models, and Steyr AUG were all high relative to the pricemin$ typically used in crime. Third, the FN and
Steyr models lack the conceailély that is often desired in criminal uses.

Among the four domestically produced banned categories, two handgun types were the most frequently
submitted for tracig, with 1,377 requests for TEC models and exact copies, and 878 traces of SWD’s M-series.
Table 2-1 also reports 581 trace requests for Colt AR-15 rifles, 99 for other manufacturers’ exact copies of the
AR-15, and a handful of trace requests for Street Sweepers and Berettas.
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Table 2-1.

Description of firearms banned in Title XI

Name of firearm

1993 Blue Book

Pre-ban Federal 1993 trace

Examples of legal

Description price legal status reguest count substitutes
Avtomat Chinese, Russian, other foreign and $550 (plus 10- Imports banned in 87 Norinco NHM
Kalashnikov (AK) || domestic: .223 or 7.62x39mm cal., semi- 15% for folding 1989 90/91

uzl, Galil

Beretta Ar-70

Colt AR-15

FN/FAL,
FN/LAR, FNC

SWD M-10, M-
11, M-11/9, M-12

Steyr AUG

TEC-9, TEC*DC-
9, TEC-22

Revolving
Cylinder Shotguns

auto Kalashnikov rifle, 5, 10*, or 30* stock models)
shot mag., may be supplied with bayonet.

Israeli: 9mm, .41, or .45 cal. semi-auto ~ $550-$1050

carbine, mini-carbine, or pistol. uzn

Magazine capacity of 16, 20, or 25,

depending on model and type (10 or 20 $875'$1150

on pistols). (Galih
Italian: .222 or .223 cal., semi-auto $1050

paramilitary design rifle, 5, 8, or 30 shot
mag.

Domestic: .Primarily 223 cal. paramilitary $825-$1325
rifle or carbine, 5-shot magazine, often

comes with two 5-shot detachable mags.

Exact copies by DPMS, Eagle, Olympic,

and others.

Belgian design: .308 Winchester cal.,  $1100-$2500
semi-auto rifle or .223 Remington combat

carbine with 30-shot mag. Rifle comes

with flash hider, 4-position fire selector

on automatic models. Manufacturing

discontinued in 1988.

Domestic: 9mm paramilitary semi-auto ~ $215
pistol, fires from closed bolt, 32-shot mag.
Also available in fully automatic

variation.

Austrian: .223 Remington/5.56mm cal., $2500

semi-auto paramilitary design rifle.

Domestic: 9mm semi-auto paramilitary ~ $145-$295
design pistol, 10** or 32** shot mag.; .22

LR semi-auto paramilitary design pistol,

30-shot mag.

Domestic: 12 gauge, 12-shot rotary mag.$525***
paramilitary configuration, double action.

Imports banned in 281 UZ|

1989 )
12 Galil

Imports banned in 1

1989
Legal (civilian 581 Colt
version of military
99 Other
M-16)
manufacturers

Imports banned in 9
1989

Legal 878

Imports banned in 4

1989
Legal 1202 Intratec
175 Exact copies
Legal 64 SWD Street

Sweepers

Colt Sporter,
Match H-Bar,
Target.

Olympic PCR
Models.

L1A1 Sporter
(FN, Century)

Cobray PM-11,
PM12

Kimel AP-9, Mini
AP-9

TEC-AB

* The 30-shot magazine was banned by the 1994 Crime Act, and the 10-shot magazine was introduced as a result.
** The 32-shot magazine was banned by the 1994 Crime Act, and the 10-shot magazine was introduced as a result.
*** Street Sweeper
SourceBlue Book of Gun Value&7th Edition, by S.P. Fjestad, 1996.

Although the banned weapons are more likely than most guns to be used in crime, they are so rare that
only 5 models appeared among the BATF National Tracing Center list of the 50 most frequently traced guns in
1993: the SWD M-11/9 (659 trace requests, ranked 8), the TEC-9 (602 requests, ranked 9), the Colt AR-15 (581
requests, ranked 11), the TEC-DC9 (397 requests, ranked 21), and the TEC-22 (203, ranked 4i@pn|ritezld
list named eight unbanned guns that accept banned large-capacity magazines: the Glock 17 pistol (509 requests,
ranked 13), the Ruger P85 pistol (403 requests, ranked 20), the Ruger P89 pistol (361 requests, ranked 24), the
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Glock 19 pistol (339 requests, ranked 28), the Taurus PT92 (282 requests, ranked 31), the Beretta/FI Industries
Model 92 pistol (270 requests, ranked 33), the Beretta Model 92 (264 requests, ranked 34), and the Ruger Mini-14
rifle (255 requests, ranked 36).

In contrast, the list of ten most frequently traced guns is dominated by inexpensive small-caliber
semiautomatic handguns not subject to the ban. These included the Raven P-25 (1,674 requests, ranked 1), the
Davis P380 (1,539 requests, ranked 2), the Lorcin L-380 (1,163 requests, ranked 3), the Jennings J-22 (714
requests, ranked 6), and the Lorcin L-25 (691 requests, ranked 7). Other guns among the 1993 top ten list were:
the Norinco SKS, a Chinese-made semi-automatic rifle (786 requests, ranked 4); the Mossberg 500 .12-gauge
shotgun (742 requests, ranked 5), and thé&ls& Wesson 38 caliber revolver (596 requests, ranked 10). None
of these are subject to the assault weapon ban.

The relative infrequency of BATF trace requests for assault weapons is consistent with other findings
summarized in Koper (1995). During the two years preceding the 1989 import ban, the percentage of traces
involving assault weapons reportedly increased from 5.5 to 10.5 percent for all crimes (Cox Newspapers, n.d., p.4),
and was 12.4 percent for drug crimes. Because law enforcement agencies are thought to request BATF traces more
frequently in organized crime and drug crime cases, many criminal researchers (including ourselves) believe that
raw trace request statistics overstate timical use of assault wpans in crime. Based on more representative
samples, Kleck (1991) reports that assault weapons comprised 3.6 percent or less of guns confiscated from most of
the Florida agencies he surveyed, with only one agency reporting as high as 8 percent. Similarly, Hutson et al.
(1994) report that assault weapons were involved in less than one percent of 1991 Los Angeles drive-by shootings
with juvenile victims. Based on his reanalysisl®®3 New York City data, Koper (1995) concluded that assault
weapons were involved in only 4 percent of the 271 homicides in which discharged guns were recovered and
6.5 percent of the 169 homicides in whiclilistics evidence positively linked a recoverguah to the crime.

Koper (1995) also summarizes findings which suggest tiairal self-reporting of assault weapon
ownership or use may have become “trendy” in recent years, especially among young offenders. The percentages
of offenders who reported ever using weapons in categories that may have included assault weapons was generally
around 4 percent in studies conducted during the 1980s, but rose to the 20- to 30-percent range in surveys of youth
reported since 1993, when publicity about such weapons was high (see, e.g., Knox et al., 1994; Sheley and Wright,
1993).

2.4. MARKETS FOR ASSAULT WEAPONS AND OTHER FIREARMS

Predicting effects of the bans on assault weapons and large-capacity magazines requires some basic
knowledge of firearms markets. The Federal Bureau of Alcohol, Tobacco and Firearms (BATF) licenses persons
to sell or repair firearms, or accept them as a pawnbroker under the Gun Control Act of 1968. Cook et al. (1995,
p.73) summarized the relevant characteristics of a Federal firearms licensee (FFL) as follows. Licenses are issued
for three years renewable, and they allow Federal Firearm licensees to buy guns mail-order across state lines
without a background check or aitiag period. Starting well before the 1994 Crime Act, applicants had to state
that they were at least 21 years old and provide a Social Security number, proposed business name and location,
and hours of operation. Since the 1968 Omnibus Crime Control and Safe Streets Act, FFL applicants have had to
state that they were not felons, fugitives, illegal immigrants, or substance abusers, and that they had never
renounced their Americantizenship, been committed to a mental instatior dishonorably discharged from
the military.

The Gun Control Act of 1968 made these same categories of persons ineligible to purchase a gun from a
licensee and required would-be purchasers to sign statements that they were not ineligible purchasers. The 1968
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Act also requires FFLs to retain the records of each sale and a running log otiacguesid dispositions of all

guns that come into their possession. In 1993, the Brady Handgun Violence Prevention Act added several more
requirements on handgun sales by FFLs; the focus on handguns reflected their disproportionate involvement in
crime. Under the Brady Act, licensed deatdrscame required to obtain a photo ID from each would-be handgun
purchaser, to verify that the ID described the purchaser, to notify the chief law enforcement officer (CLEO) of the
purchaser’'s home of the attempt to purchase, and to wait five business days before completing the sale, allowing
the CLEO to verify eligibility and notify the seller if the purchaser is ineligible. The Brady Act also raised the fee
for the most common license, Type 1 (retail), from $10.00 per year to $200.00 for the first three years and $90.00
for each three-year renewal.

Subtitle C of Title XI which @ok effect simultaneously with the 1994 assault weapons ban strengthened
the requirements on FFLs and their customers in several ways, including the followingilieaddimgerprint-
based criminal history checks and to deter applicants who feared such checks, Subtitle C required FFL applicants
to submit fingerprints anghotographs; this ratified BATF practice that had begun in early 1994. To make FFLs
more visible to local authorities, Subtitle C required applicants to certify that within 30 days they would comply
with applicable local laws and required the Secretary of the Treasury to notify state and local authorities of the
names and addresses of all new licensees. To help local law enforcement agencies recover stolen guns and to
discourage licensees from retroactively classifying firearms they had sold without following Federally required
procedures as “stolen,” Subtitle C imdiluced requirements for FFLs to report the theft or loss of a firearm to
BATF and to local authorities within 4&urs.

Assault weapons and other firearms are sold in primary and secondary markets whose structure was
described by Cook et al. (1995). Primary marlketfude transactions by FFLs. At the wholedalel, licensed
importers and distributors purchase firearms directly from manufacturers and advertise them through catalogs and
display ads in nationally distributed publications sucBlstgun NewsUnder the law, purchasers may include
walk-ins who reside in the distributor’s state and FFLs from anywhere who can order guns by telephone, fax, or
mail. Primary-market retailers include both large discount stores and smaller-volume independent firearms
specialists who offer advice, gun service, stmes $i0oting ranges, and other professional services of interest to
gun enthusiasts. Some 25,000 independent dealers are organized as the Nitinoaloh Stocking Gun
Dealers. At both the wholesale and retail level, primary-market sellers are legally required to verify that the
purchaser is eligible under Federal laws, to maintain records of sales for possible future use in BATF traces of
guns used in crime, and, since the effective date of the Crime Act, to report thefts of guns to BATF.

Cook et al. (1995, p.68) also designated "secondary mdrkeighich non-licensed persons sell or give
firearms to others. Sellers other than FFLs include collectors or hobbyists who typically resell used guns through
classified ads in newspapers or “consumer classified sheets,” through newsletters oriented toward gun enthusiasts,
or through word of mouth to fiaily and friends. The seadary market also includes gun shows, “street sales”,
and gifts or sales to family, friends, or acquaintances. Secondary transfers are not subject to the record-keeping
requirements placed on FFLs.

Gun prices in the primary markets are widely publicized, and barriers to entry are few, so that the market
for legal purchasers is fairly competitive. For rgums, distributors’ catalogs and publications suc8lastgun
Newsdisseminate wholesale prices. Prices of used guns are reported annuBliyarBaokcatalog (Fjestad,

1996). Based on interviews with gun market experts, Cook et al. (1995, p.71) report that retail prices track

5 The Brady Act exempted sellers in states that already had similar requirements to verify the eligibility of would-be
gun purchasers.
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wholesale prices quite closely. They estimate that retail prices to eligible purchasers gensratyrolesale
(or original-purchase) prices by 3-5 percent in the large chain stores, by about 15 percent in independent
dealerships, and by about 10 percent at gun shows because overhead costs are lower.

In contrast, purchasers who wish to avoid creating a record of the transaction and ineligible purchasers,
including convicted felons who lack convincing false identification and wish to avoid the Brady Acilig}igib
check or waiting period, must buy assault weapons and other guns in the secondary markets, which are much less
perfect. Prices for banned guns with accurate and complete descriptions are rarely advertised, for obvious reasons.
Sellers do not supply catalogues and reference books that would help an untrained buyer sort out the bewildering
array of model designations, serial numbers, and detachable features that distinguish ldfebfiogons. And
competition is limited bcause sellers who are wary of possible undercover purchases by law enforcement
agencies prefer to limit “off-thbooks” sales either to persons known or personally referred to them, ttingse
such as gun shows and streets away from home, where they themselves can remain anonymous.

In general, ineligible purchasers face premium prices some 8rteS legal retail price%. Moreover,
geographic differentials persist that make interstate arbitrage, or trafficking, profitable from “loose regulation”
states to “tight regulation” states. Among the banned assault weapons, for example, Cook et al. (1995, p.72, note
56) report TEC-9s with an advertised 1991 price of $200 in the Ohio legal retail maliketfee $500 on the
streets of Philadelphia. By 1995, they report a legal North Carolina price of $300 compared to a street price of
$1,000 in New York City. In 1992 interviews with Roth (1992), local and state police officers reported even
higher premiums in secondary submarkets in which ineligible purchasers bartered drugs for guns: prices in terms
of the street value of drugs reportedly exceeded street cash prices by a factor of about 5.

The attraction that the higher premiums hold for FFLs as sellers has been noted by both researchers and
market participants. Cook et al. (1995, p.72) note that licensed dedlarg i@ sell to ineligible purchasers or
without Federal paperwork offer buyers the combined advantages of the primary and secondary markets: “they
have the ability toltoose any new gun in the catalog, but without the paperwork, delays, fees, and restrictions on
who can buy.” Their data raise the pod#ipthat up to 78 percent of FFLs in the Raleigh/Durham/Chapel Hill
area of North Carolina may operate primarily or exclusively in secondary markets, since 40 percent had not given
BATF a business name on their application, and aitiaddl 38 percent provided “business” numbers that turned
out to be home numbers (Cook et al., 1995:75). They note the consistency of their findings with a national
estimate by the Violence Policy Cent&092 — More Gun Dealers than Gas Stations) that 80 percent of dealers
nationwide do not have storefront retail firearms businesses. Jacobs and Potter (1995, p.106) note that because
resource constraints have restricted BATF inspections to storefronts, dealers without storefronts may operate
without regard to the Brady Act requirements, or presumably to other requirements as well.

The opportuities for FFLs, whether operating from storefronts or not, to sell firearms in both the primary
and secondary markets, were colorfully described in the 1993 statement of the NdtianaéAf Stocking Gun
Dealers (NASGD) to the House and Senate Judiciary Committees regarding Subtitle C. After noting the
substantial price premium for selling guns directly felons to and others on the street, the statement continues:

Should you feel &ttle queasy hout the late night hours and the face-to-face negotiations with
the street folk, then you can become a “gun-show cowboy.” Simply drive by your friendly
“distributor”..., load up 250 handguns, and hit the weekend circuit of gun shows...If you choose

6 There are exceptions. Guns fired in crimes may sell at substantial discounts on the street because ballistic
“fingerprints” may incriminate the subsequent owner. Drug addicts who find and steal guns during burglaries may sell or trade
them for drugs at prices far below market.
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to do the “cash and carry” routine then yoill @ommand higher prices than those who insist on
selling lawfully with all the attendant ID and paperwork. However, since yibmwst probably

be selling at gun shows in states other than where you are licensed, it is unlawful for you to sell
and deliver on the spot, so yoillvmot want to identify yourself either. Attendees (purchasers)

at gun shows include the entire spectrum of tivaioal element — felons, gangs whon’t

have their own armorer, underage youth, buyers for underage youtistate@gun runners and
such...Though the gun show cowboy won't achieve quite as high a profit as the street seller, he
can sell in very high volume and easily earn the same dollar amount and feel a lot safer.
(NASGD, 1993:2-3).

Pierce et al. (1995) made aiitial effort to investigate the extent and distribution of FFLS’ transactions
in secondary submarkets through which firearms flowitnioal uses. Using the automated Firearms Tracing
System (FTS) recently developed by BATF's National Tracing Center, they explored several covariates of the
distribution of traces in which a given FFL holder is named. They reported the highest mean number of traces for
dealers in Maryland, Vermont, and Virginia. Other cross-tabulations indicated that currently active dealers
operating at the addresses previously used by out-of-business dealers were more likely than average to be named
in traces, which suggests that dealers who are active in secondary markets tend to reapply for licenses under new
names. Finally, they reported a very high concentration of dealers in trace requests. While 91.6 percent of the
dealers in the FTS database had never been named in a trace, 2,133 dealers, 0.8 percent of the total, had been
named in 10 or more traces. Together, they were named in 65.7 percent of all traces conducted. An even smaller
handful of 145 dealers’ names surfaced in 30,850 traces — 25.5 percent of the entire trace database. These
findings indicated that the channels through which guns flow from FFL$ntined users are more heavily
concentrated than previously recognized.

The channels described above through which firearms flow from licensed dealers (FFLs) and eligible
purchasers to ineligible purchasers vary in terms of visibility. primary markets, ineligible purchasers may buy
guns from FFLs using fake identification themselves or using “straw purchasers” (eligible buyers acting as agents
for ineligible buyers, unbeknownst to the FFL). In Cook and Leitzel's (1996) terminology, these are “formal”
transactions that create official records, but the records do not identify the actual consumer.

We use the term “leakage” to designate channels through which guns flow from legal primary and
secondary markets to ineligible purchasers. No leakage channel creates valid sales records; however, at least since
1994, all are likely to generate stolen gun reports to BATF. Ineligible purchasers may buy guns informally (i.e.,
without paperwork) from unethical FFLs at gun shows or through “street” or “back door” sales. To prevent
informal sales from creating discrepancies between actual inventories and the acquisition/disposition records, the
FFL may report them as stolen. Such transactions are indistinguishable from actual thefts, the other leakage
channel.

Guns may also leak from eligible non-FFL gun owners to ineligible owners through direct sales on the
street or at gun shows, or through thefts. While non-FFL owners are not required to record sales or transfers of
their guns, they may also wish to report a gun that they sell to an ineligible purchaser as stolen if they suspect it
may be recovered in a future crime. Therefore, leakage in secondary markets may also be reflected in theft
reports.

7 While the law presumes ineligible purchasers to be more likely than eligible purchasers to use guns during crimes,
eligible purchasers have, in fact, committed viable crimes with large-capacity firearms.
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3. ANALYSIS PLAN

Subtitle A of Title XI banned the manufacture, transfer, and possession of assaalhsvaad large-
capacity magazines. We hypothesized that the ban would produce direct effects in the primary markets for these
weapons, that related indirect effects in secondary markets would reduce the frequency afrtimair «se, and
that the decrease in use would reduce such consequences as gun homicides, especially incidents iftipleing mu
victims, multiple wounds, andikings of law enforcement officers. In this chapter, we explain our general
strategy testing these hypotheses.

3.1. POTENTIAL BAN EFFECTS

Figure 3-1 displays the ban effects that we hypothesized and the measures that we used to test those
effects. As shown there, we anticipated potential effects on primary and secondary markets for the banned guns
and magazines, potential reductions in their use in crime, and subsequent reductions in the consequences of
criminal use. Alhough the available measures of any single effect are problematic, the problems differ by
measure. Therefore, our approach was to conduct several small studies, each subject to different error sources,
and then to integrate the findings of the separate studies.

As shown in Figure 3-1, thmarket effectsof interest included indicators of price, production, and
“leakage” between primary and secondary markets. If thateuh bans are to be effective in reducing criminal
uses of the banned weapons and magazines, they must increase the prices of those ifgnes. ir@dicators
were collected for banned guns, selected legaltsutes, large-capacity magazineedaas comparison groups,
comparable guns that should not have been directly affected by the ban. The data were the nationally advertised
prices of distributors who ran display adsSimotgun Newsontinuously from January 1992 through mid-1996.
Because these distributors sell guns simultaneously at the wholesale and retail levels, and because primary-market
retail margins are small, we believe these prices offer a useful index of primary-market prices. We used hedonic
price analysis to study trends. Annpabduction data were obtained from the Violence Policy Research Project,
an organization that compiles BATF manufacturing data. We lacked post-ban data because release of the
production statistics is delayed two years by law. Also, we had to make certain approximations because
production statistics are not reported for specific models. Therefore, findings from our tabular analyses of
production are less complete and more tentative than those about price. Finally, as discussed in Section 3.2, we
defined“leakage” as the transfer of firearms to ineligible purchasers from licensed dealers and eligible
purchasers. Because we argued there that leakage is likely to generate theft reports (either because the guns were
transferred by theft or because a false theft report was used to conceal a sale to an ineligible purchaser), we
measured leakage using counts of stolen gun reports to the FBI's National Crime Information Center (NCIC).

Our primary indicator of assault weapase in crimeis the volume of requests for BATF traces of guns
recovered in crimeTrace requestdata have the advantage of providing a national picture, and they allow us to
focus on two of the Congressional pitias for this stidy, violent crime and drug trafficking crime. They require
special caution in interpretation, however, since trace requests are a small and unrepresentative sample of guns
recovered in crime. We believe that our tabular analyses provide a defensible estimate of the short-term effects of
Title Xl on criminal use of the banned vpems. We attempted to supplement the national analysis with analyses
of local trends in recovered assault weaporia representative samples of recovered guns from a number of law
enforcement agencies, but could obtain the necessary data for only a few cities.
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Figure 3-1. Logic model forPublic Safety and Recreational Firearms Use Protection Aopact study

. : _ Consequences of
Title XI: Primary & AW/Magazine Criminal Use
Subtitle A Secondary Use in Crime . Gun murders

Markets + Total «  Victims per
o Price « Violent event
Title XI: > Production + Drug . Wounds per
Subtitles « ‘“Leakage trafficking victim
B&C + LEOKA

Finally, as shown in Figure 3-1, we used four indicators ottimsequencesf criminal use of assault
weapons and semiautomatic weapons with large-capacity magazines: total gun murders bytistategvic
criminal eventmvolving gun murder, entry wounds per gunshot wountinaicand law enforcement officers killed
in action. While these indicators all have logical relationships to use of the banned items, all haveedifficu
Total gun murders is an insétirge indicator kecause attacks with assault weapons and other semiautomatics with
large-capacity magazines account for only a fraction of all murders. Other consequences stiohsgsevievent
and wounds per vion are more specific to the banned yweas and magazines, as supporters argued during the
ban debates, and assault weapons are more disproportionately udethmdf law enforcement officers than in
other murders. However, available databases for measuring those impacts are difficult to analyze because they
contain such small numbers of cases. And, for all the indicators, the existence of only one full post-ban year in
available data may make the estimates too imprecise to discern short-run impacts even if they auiginge e
be of policy interest. As a result, our findings about ban effects on consequences are especially tentative.

We anticipated that market effects during the short-term period allowed for this study would be heavily
influenced by expectations. Enactment of the ban was preceded by extensive publicity and debate, which afforded
time for manufacturers, distributors, retailers, and collectors to speculate that the firearms being considered for
ban coverage would eventually become expensive collectors’ items. Analogous experience from 1989 seemed
instructive, because that year saw both a Federal ban on importation of assault rifles and a California ban
analogous toifle XI. During the three months leading up to the importation ban, import license requests for
assault rifles, which had numbered 40,000 in 1987 and 44,000 in 1988, swelled 10-fold to an annual rate of
456,000 (AMA Council, 1992). It is not clear how rapidly the import surge flowed through the distribution chain
from importers to consumers in the primary and secondary markets. Yet six months later, during the period
leading up to a California ban and sentence enhancement, several police agencies reported sharpndecreases
criminal use of assault rifles. At the time, observers attributed this seeminlpypéowaadvance publicity that may
have left the misimpression that the ban took effect when enacted, judicial anticipation of the enhancements in
setting bond and imposing sentence, tips to police from law-abiding gun deal@isesémshe criminalgun use
that motivated the ban, and owners' reluctance to risk confiscation for misuse of their assault weapons, which had
become more valuable in anticipation of the ban (Mathews, 1989). However, it is equally plausible that the
speculative price increases for the banned weapons in formal markets at least temporarily bid assault weapons
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away from ineligible purchasers who would more probably have used them in crimes (Cook and Leitz&l, 1996).
Whether these short-run conditions would hold for the long run would depend on the extent to which grandfathered
guns in the banned categories leaked into secondary marketinoéhiough gun shows, “back door” sales, and

thefts.

Therefore, our objectives became ttiraate ban-related effects on pricapply responses, and leakage
from formal to informal markets; to estimate how these market effects influenced criminal asspatt ues
and to estimate trends in the consequences of that usecdrdance with the statutory study requirement, we
placed special emphasis on the use of assault weapons in violent crime and drug trafficking crime wherever
available data permitted.

3.2. (CENERAL DESIGN STRATEGY

Our general design strategies are to test whether the assault weapon and magazine bans interrupted trends
over time in the outcome measures listbdwe. A variety of techniques exist for this general problem. They
differ in terms of desirable qualities such as statistical powbustness against various threats to the validity of
findings, and precision; unfortunately, the techniques with more desirable properties are generally more
demanding in terms of data requirements. Because of different data constraints, we employed a variety of
methods, including various forms e series and multiple regression analysis (@&o)ed, cross-sectiontime
series analysis, hedonic price analysis, and Box-Jenkins intertiptederies models), simple before and after
comparisons, and graphical displays. As a result, our conclusions about some measures are stronger than about
others.

Because we anticipated these circumstances, our approach to the Congressional mandate was to conduct a
number of small-scale analyses of more-or-less readily available data, then to synthesize the results into our best
judgment concerning the impacts afl& XI.9 We carried out three kinds of analyses of market effects:

. Hedonic price analyses of 1992-96 primary-market price trends for banned semiautomatic firearms,
comparable unbanned firearms, and large-capacity magazines, using national distributors’ prices;

. Tabular analyses of gun production data through 1994, the latest available year;

. Pre-ban/post-ban comparisons and time series analyses of 1992-96 trends in “leakage” to illegal markets,
as measured by guns reported stolen to FBI/NCIC.

We carried out two kinds of analyses of assault weapon use:

. Graphical and tabular analyses of 1992—-96 trends in requests for BATF traces of assault weapons
recovered in crime, in both absolute terms and as a percentage of all requests;

8 While unbanned, widely available, inexpensive semiautomatic pistols made by Lorcin, Davis, and other
manufacturers are good (and perhaps superior) substitutes for the banned assault weapons in most criminal uses, they are not
substitutes for speculative purposes.

9 During the project, we abandoned early plans for several additional impact studies that we had contemplated. It
proved impossible to analyze trends in enforcement of the ban because of the small numbers of matters referred to U.S.
Attorneys and cases filed in U.S. District Court. We were forced to abandon plans to measure secondary-market prices of
banned weapons from classified advertisements for two reasons: back issues of consumer classifieds proved unavailable, and
the ads describe the weapons too imprecisely for consistent classification. Finally, we dropped plans to analyze multi-city
assault weapon use data from the gun module of the Drug Use Forecasting (DUF) program for two reasons. Data exist only for
the post-ban period, and we had concerns about the validity of respondents’ reports of assault weapon ownership and use.
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. Pre-ban/post-ban comparisons and time series analyses of 1992—-96 trends in counts of guns recovered in
crime by selected local law enforcement agencies.

We carried out the following analyses of the consequences of using assault weapons and semiautomatics with

large-capacity magazines in crime:

. An analysis of state-level time-series data on gun murders which controls for potential influences of
legal, demographic, and criminological importance;

. Pre-ban/post-ban comparisons and time series analyses of 1980-95 trends in victims per gun-homicide
incident as measured nationally from Supplementary Homicide Reports;

. Descriptive analysis of the use of assault weapons in mass murders in the U.S. from 1992-present (see
Appendix A);
. Graphical analyses and pre-ban/post-ban comparisons of 1992-96 trends in the number of wounds per

gunshot victim using medical data from medical examiners and one hospital emergency department in
selected cities, following Webster et al. (1992) and McGonigal et al. (1993);

. A tabular analysis of 1992—-96 trends in law enforcement officers killed in action (LEOKA) with assault
weapons.

3.2.1. Threats to Validity and Use of Comparison Groups

The validity of the techniques we applied depends on comparisons of trends between meaningful
treatment and comparison groups, and we used two approaches to defining comparison groups. In general, to
estimate ban effects on markets and uses, we compared trends betweengypesotl magazines that were
differentially affected by the ban. To estimate effects on the consequences of asgauitwgeawe used pre-
existing state-level bans on assault weapons and juvenile handgun possession to define comparison groups,
because we assumed that such laws would attenuate the effects of the Fedéral ban.

Table 3-1 describes our general classification scheme for types of guns affected by the ban and the
corresponding comparison growddsThe comparisons are not always precise, and, as later chajtensike
clear, they differ from measure to measure depending on the gun descriptors used in available databases.

10 Although in theory, comparisons of markets and uses could be made simultaneously by weapon and jurisdiction,
the disaggregation often leaves too little data for meaningful analysis.

1170 be considered a potential comparison gun, we had to have at least anecdotal evidence that it had appeal beyond
the community of sportsmen and collectors and/or evidence that it was among the 50 guns most commonly submitted for BATF
traces. Without that constraint, it would have been unreasonable to consider it as being functionally similar to any banned gun,
and data on prices and uses would have involved numbers too small to analyze. The trade-off is that the comparison guns may
well have been subject to indirect substitution effects from the ban.
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Table 3-1.  Banned weapons and examples of unbanned comparison weapons

Banned weapon Examples of Comparison weapon

Named Domestic Assault Pistols

_SWD M-10, M-11, M-11/9, M-12, exact copies und(‘r-Lorcm, Davis sem!automat!c p!stols (less expenswe)
. -Glock, Ruger semiautomatic pistols (more expensive)
other names, legal substitutes

-TEC-9, TEC-DC9,TEC-22, exact copies by AA Arms,
legal substitutes

Named Domestic Assault Rifles

-Ruger Mini-14 (unbanned domestic)

-Colt AR-15, exact copies and legal stihges “Maadi (legal import)

Named Foreign Assault Weapons
-UZI carbines and pistols -SKS (recently restricted, widely available import)
-AK models

“Features TeStGuns
See pistols and rifles above.

Calico Light Weapons pistols and rifles
Feather rifles

Rare Banned Weapons

Beretta Ar-70, FN models, StestJG, revolving No comparisons defined.

cylinder shotguns

Of the banned weapons named in Table 3-1, the named domestic assault pistols are of greatest interest
because they are more widely used in crime than rifles. We used two categories of pistols as comparison groups:
the cheap small-caliber pistols by Lorcin and Davis that are among the most widely used guns in crime, and the
more expensive Glock and Ruger pistols. The Glock and Ruger models tooktamnadtsdignificance by serving
as indicators of non-banned handguns capable of accepting large-capacity magazines. For theWRf5 fa
assault rifles, we used the Ruger Mini-14, SKS, and/or Maadi rifles in various comparisons. All are legally and
widely available.

We performed relatively few comparative analyses of named foreign assault weapons, thdilJZhdza
AK weapons, because the 1989 import hianited their availability during our observation padi and their legal
status was unchanged by the Title XI ban. Neverthelesauise these guns remain imdnal use, we performed
price analyses for their large-capacity magazines, which are also widely available from foreign military surplus.
The SKS semiautomatic rifle, which was imported from China and Russia in fairly large nifuimilsecently,
served as an unbanned comparison weapon for the banned foreign rifles. We carried out no analyses concerning
the rarest assault weapons shown in Table 3-1.

Because few available databases relate the consequences of assault weapon use to the make and model of
weapon, most of our analyses of consequences are based on treatment and comparison jurisdictions defined in
terms of their legal environments. Four states — California, Connecticut, Hawaii, and New Jersey — already

12 Although a 1994 ban on Chinese imports of many goods including firearms nominally covered SKS rifles, large
numbers continued to enter the country under Craig Amendment exemptions for goods already “on the water” at the time of the
import ban.
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banned assault weapons before the Federal ban was enacted. Although state bans can be circumvented by
interstate traffickers, we hypothesized that their existence would reduce the effects of the Federal ban in their
respective states.

The following chapters report findings of the analyses described here. Each chapter also explains in
detail the tailoring of this general analysis plan to data constraints associated with each comparison.
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4, GUN AND MAGAZINE MARKET EFFECTS

The discussion of gun markets in Chapter 2 led us to several hypotheses. First, assuming that the primary
and secondary markets were in éiguium before @ngress took up serious discussion of a ban on assault
weapons and large-capacity magazines, we hypothesized that the opening of debatinndate speculative
demand for the banned guns and magazines, leading to price increases in primary markets well in advance of the
effective date of the ban. Second, we hypothesized that for the makes and models of assault weapons whose prices
increased, quantities guluced would also increase before the ban took effect. These “grandfathered guns” were
exempted from the ban.

Having been advised by a gun market eXjSdtat legal substitutes for many of the bannedpeaa
appeared in primary markets around the effective date of the ban, it seemed doubtful that the speculative pre-ban
price increases could hold under the combined weight of stockpiled grandfathered guns and the flows of new legal
substitute models. Therefore, our thivgbothesis was that the post-ban prices of banned guns and their legal
substitutes would return to their pre-debate equilibrium levels.

We presumed that assault weapons and large-capacity magazines are economic complements, so that, like
bread and butter, an increase in the supply of either one should decrease its price and increase the price of the
other. Therefore, our fourth hypothesis was that, for the oversupplied assault weapons and tégt sulhese
prices fell from their speculative peaks, their magazine gricd®uld rise ovetime, as the stock of
grandfathered magazines dwindled.

Finally, we believed that for banned makes and models whose prices experienced a speculative price
bubble around theéme of the ban and then returned to pre-ban levels, speculative demand would fall eventually in
both primary and secondary markets as expectations receded for a price “rebound” in primary markets. In
contrast, demand by ineligible purchasers intending to use the banned weapons in crime should be relatively
unaffected. Therefore, at least in the short run, relative prices should rise in secondary markets, where such
“crime demand” is concentrated. We could not directly observe secondary-market prices. However, a price rise in
secondary relative to primary markets should cause increased “leakage” to secondary markets, reflected in rising
theft reports of assault weapons during post-ban periods of low prices in primary markets.

The following sections report the methods we used to test these hypotheses about market effects of the
ban, and our findings.

4.1. HNDINGS OF PRICE ANALYSIS

41.1. Collection of Price Data

To test our hypotheses about price trends, we sought to approximate the prices at which the banned items
could be legally purchased throughout the country. After considering available data sources, we decided that
monthly data would be sufficient and that the distributors’ prices advertised in national publications would offer a

13 william R. Bridgewater, personal communication, September 1995.

14 Magazines are make and model-specific, so that in general a magazine made for a specific rifle will not fit other
rifles. However, a magazine made for a banned assault rifle like the Colt AR-15 will fit an exact copy like the Olympic Arms
AR-15 and a legal substitute like the Colt AR-15 Sporter, which has the same receiver.
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suitable index. Those prices are available to any FFL, and, as discussed in Chapter 2, primary-market FFLs
generally re-sell within 15 percent of the distributors’ price.

To collect the necessary data, we developed two forms. The first was designed to collect data on base
price and accessorized price on 47 makes and models of guns. These included all guns nartige A eoibg
with selected legal substitutes and functional substitutgs {(ew-capacity semiautomatic pistols that are
commonly used in crimes). The second form recorded make, model, capacity, and price of any advertised large-
capacity magazines. Both forms also recorded the distributors’ names and, for verification purposes, a citation to
the location of the advertisements.

We selected twelve gun and magazine distributors that had display ads on a monthlySiasigun
Newsthroughout the entire period from April 1992 through June 1996. This period was selected to permit
observation of rumored “Clinton election” price effects (i.e., increased speculative demand based on concern over
possible new gun controls under a Democratic administration) as well as the entire period of debatditteer Sub
Xl and as long a post-ban period as possible. Display ad prices were coded on a monthly basis throughout the
period except immediately @aund the ban, from August 1994 to October 1994, when prices were coded on a
weekly basis to maximize statistical power during the period when we expected the largest price variances. The
Shotgun News issue to be coded for each month was selected randomly, to avoid any biases that might have
occurred if a particular part of the month was coded throughout the period. The number of advertised-price
observations for any given gun varied from month to month over the period, as distributors chose to feature
different makes and models. The number of price observations for a given make and model bears an unknown
relationship to the number of transactions occurring at that price. The advertised prices should be considered
approximations for at least three reasons. Advertised prices simultaneously represent wholesale prices to retail
dealers and retail prices to “convenience dealers” who hold licenses primarily to receive guns for personal use by
mail from out-of-state sources. There is anecdotal evidence of discounts from advertised prices for purchases in
large quantities or byhgtime friends of the distributors. Finally, the ads did not permit asc¢arately record
such price-relevant features as finish, included gun cases, and included magazines.

4.1.2. Analysis

Price trends for a number of firearms and large-capacity magazines were analyzed using hedonic price
analysis (Berndt 1990, pp.102-149; also see Chow 1967). This form of analysis examines chariges iovere
price of a product while contiling for changes over time in the characteristics (i.e., quality) of theugt.
Hedonic analysis employs a model of the form:

Y=a+b*X+g*T,+...¢*T +e

where Y is the logarithmic price of the product, X represents one or mdity qr@aracteristics affecting the price

of the product, Tthrough T are dummy variables for the time periods of interest, a is an intercept term, and e is
an error term with standard properties. The coefficientsrough ¢ provide quality-adjusted estimates of

changes over time in the price of theguct.

In the analysis that follows, all price data were first divided by quarterly values of the gross domestic
product price deflator as providedieonomic Indicatorg¢August 1996). This quaity was thendgged. In all
models, we have omitted the time dummy for the period when the ban went into effect. Thus, the time coefficients
are interpreted relative to the prices at the time of ban implemamtaBiecause the outcome variable is logged,
the coefficients on the time period indicators can be interpreted as multiplier effects (we illustrate this in more
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detail below). Whenever possible, we examined quarterly price trends. In a number of instances, however, sample
size considerations required us to use semi-annual or annual periods.

Our quality variables corrpsend to factors such as manufacturer, model, distributor, and, in some cases,
weapon caliber. In adlibn, some of the models include an indicator variable denoting whether the firearm had
special features or enhancements or was a special edition of ahy ¥dethave used these variables as proxy
variables for quality characteristics in the absence of more detailed measurepamf wlearacteristics. Further,
we cannot fully account for the meaning of significant distributor effects. Distributor effects may represent
unmeasured quality differentials in the merchandise of different distributors, or they may represent other
differences in stock volume or selling or service practices between the distrifutdesertheless, we included
distributor because it was often a significant predictor of price. Thus, our models provide price trends after
controlling for the mix of products and distributors advertised during &&aehperod. Finally, the models
presented below are parsimonious models in which we have retained only those quality indicators which proved
meaningful in preliminary analysés.

412.1. Gun Prices

For the analysis of firearm prices, we chose groups of weapons based on both theoretical importance and
data availability (a number of tlgrins included on our coding form appeared infrequently in the ads examined by
project staff). We examined price trends in banned assault pistols and compared them to price trends for
unbanned semiautomatic handguns commonly used in crime. itroaddie analyzed the price trend for the
banned AR-15 assault rifle and its variations and compared it to trends for a number of similar semiautomatic
rifles not subject to the ban.

Our findings for handguns were consistent with our hypotheses. For the banned SWD group of assault
pistols, the average advertised price peaked at the time thedbagftect, having risen from 68 percent of the
peak a year earlier; within a year, the mean price fell to about 79 percent of peak. In contrast, advertised prices of
unbanned Davis and Lorcin semiautomatic pistols commonly used in crime were essentially constant over the
entire period.

Rifle price trends were only partially consistent with our hypotheses. For semiautomatic rifles, prices of
both the banned AR-15 family of assault rifles and a comparisampgf unbanned semiautomatic rifles showed
evidence of speculative peaks aroundtitme the bandok effect, followed by a decrease to approximately pre-
speculation levels.

We interpret these findings as evidence of substantial speculative pre-ban demand for guns that were
expected to be banned as assault weapons, while the underlying primary market for guns more commonly used in
crime remained stable. While no plausible definition of assault weapon was ever likely to include the Davis and

15 we note, however, that recording special features of the weapons was a secondary priority in the data collection
effort; for this reason, and because the ads do not follow a consistent format, this information may not have been recorded as
consistently as other data elements.

16 We have heard speculations but have no evidence that distributors’ prices for a given quantity of a specific gun
may be inversely related to the rigor of their verification of purchasers’ eligibility.

17 we eliminated control variables that had t values less than one in absolute value. This generally improved the
standard errors for the coefficients of interest (i.e., the coefficients for the time period indicators).
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Lorcin pistols, Lenett (1995) describes considerable uncertainty during the Crime Act debate over precisely which
rifles were to be covered.

Assault pistols The analysis of assault pistol prices focused on the family of SWD M10/M11/M11-
9/M12 weapond819 OQur coders did not find enough ads for these weapons to conduct a quarterly price trend
analysis; therefore, we examined semi-annual prices. Results are shown in Table 4-1. In general, the M10, M11,
and M11/9 models were significantly more expensive than the M12 model and the new PM11 and PM12 models.
Models with the Cobray trademark name had lower prices, while weapons made in .380 caliber commanded higher
prices. Finally, two distributors selling these weapons had significantly lower prices than did the other
distributors.

18 Over the years, this class of weapons has been manufactured under a number of different names (i.e., Military
Armaments Corp., RPB Industries, Cobray, SWD, and FMJ).

19nitially, we had also wished to analyze the prices of banned Intratec weapons and their copies. However, project
staff found few ads for these guns among the chosen distributors, particularly in the years prior to the ban's implementation.
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Table 4-1.  Regression of SWD handgun prices on time indicators, controlling for product characteristics and
distributors

Analysis of Variance

Sum of Mean
Source DF squares square F value Prob>F
Model 16 16.26086 1.01630 13.376 0.0001
Error 132 10.02900 0.07598
C Total 148 26.28986
Root MSE 0.27564 R-square 0.6185
Dep Mean 0.87282 Adj R—square 0.5723

Parameter Estimates

Parameter Standard T for HO

Variable DF estimate error parameter =0 Prob>|T|
INTERCEP 1 1.00876 0.073205 13.78 0.0001
Tl 1 -0.17097 0.130798 -1.307 0.1935
T2 1 -0.29236 0.109943 -2.659 0.0088
T3 1 -0.26949 0.078477 -3.434 0.0008
T4 1 -0.38309 0.086909 -4.408 0.0001
T5 1 -0.1881 0.12957 -1.452 0.1489
T7 1 -0.04368 0.076185 -0.573 0.5674
T8 1 -0.23376 0.108602 -2.152 0.0332
T9 1 0.108787 0.205848 0.528 0.5981
CAL380 1 0.200609 0.06946 2.888 0.0045
DIST 3 1 -0.26216 0.128954 -2.033 0.0441
DIST 5 1 0.331378 0.224065 1.479 0.1415
DIST 6 1 -0.18987 0.059367 -3.198 0.0017
COBRAY 1 -0.18832 0.053756 -3.503 0.0006
M10 1 0.771313 0.131932 5.846 0.0001
M11 1 0.308675 0.057351 5.382 0.0001
M119 1 0.110174 0.077347 1.424 0.1567

The coefficients for the time indicator variables provide quality-adjusted price trends. The time indicator
t6 has been omitted from the equatf8nThis indicator corresponds to the period of July 1994 through December
1994 which encompasses the ban implementation date of September 13, 1994. The coefficietita®n the
dummy variables are all negative and most are significant, indicating that prices for these weapons were at their
highest during the six month period when the ban took effect. To interpténtheariables, wex@onentiate the
coefficients (i.e., take their antilogs). To illustrate, the coefficient for the first time period (Jd®%&ryhrough
June 1992) is -0.1709@8. Exponentiating this coefficient yields approximately 0.84, indicating that the average
price of these weaponstane 1 (January992 through June 1992) was 84 percent of the average ptineed&

20|n this and all other price analyses, time dummies are defined to omit the time period that includes the effective
date of the ban. This restricts the coefficient to 0 and exp(0) = 1. Therefore, the effective date is the reference period for prices
in all other periods.

21 pata collection began with April 1992 issues of Shotgun News. Consequently, the first data point is based on data
for April through June of 1992 rather than a full six-month period.
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(July 1994 through December 1994). Conversely, the averafigyepdjusted price of these firearms was
17 percent less during the January 1992-June 1992 period than during the July 1994-December 1994 period.
Figure 4-1. Semi-annual price trends for SWD group handguns

Semi-Annual Price Trends For SWD Group Handguns
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Data for Jan 92-Jun 92 correspond to Apr 92-Jun 92.

The time effects are displayed graphically in Figure 4-1 (sample sizes are sh@aoHime period)?22
During the semi-annual periods prior to the ban’s implementation, prices of these weapons ranged from 68 to
83 percent of their price during the period of the ban’s implementation. Prices peaked when the ban became
effective in the latter part of 1994 and remained high through the first half of 1995. In the second half of 1995,
however, the prices dropped off dramaticallyljfig to levels comparable to the pre-ban period. Prices may have
rebounded again during the first half of 1996, but the apparent “rebound” was based on only two advertisements
and should be treated very cautiously. If one assumes that wholesale markets walibiiuexpefore debates
about the ban started, then these data reflect a ban-related, speculative peak of up to 47 percent in price, followed

by a decline of about 20 percent. Parenthetically, we note that contrary to some anecdotes, we found no evidence
of speculation related to the 1992 election.

Comparison handgunsFor comparison, we also examined price trends for a number of unbanned
semiautomatic handgun models: the Davis P32 and P380 and the Lorcin L25 and L380. By a number of accounts,
these models are among the guns most frequently used in crime (BATF 1995; Kennedy et al. 1996; Wintemute
1994, Chapter 2 supraBecause of small sample size, this model wismated using semiraual data spanning
from 1992 through 1995. Referring to Table 4-2, two of the handgun models were significantly less expensive
than the others, and one distributor offered statistically significant discounts for these guns.

22 sample sizes are defined in terms of number of price observations available during the period. The number of
transactions that took place at each recorded price is, of course, unavailable to us.
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Table 4-2.  Regression of Lorcin and Davis handgun prices on time indicators, controlling for product characteristics
and distributors

Analysis of Variance

Sum of Mean
Source DF squares square F value Prob>F

Model 11 3.60246 0.32750 30.678 0.0001
Error 81 0.86469 0.01068
C Total 92 4.46716

Root MSE 0.10332 R-square 0.8064

Dep Mean -0.60396 Adj R—square 0.7801

C.V. -17.10713

Parameter Estimates

Parameter Standard T for HO

Variable DF estimate error parameter =0 Prob>|T|
INTERCEP 1 -0.44243 0.034043 -12.996 0.0001
Tl 1 -0.03004 0.069877 -0.43 0.6684
T2 1 0.014817 0.040258 0.368 0.7138
T3 1 -0.0198 0.037239 -0.532 0.5964
T4 1 -0.00259 0.082314 -0.031 0.975
T5 1 -0.03162 0.048582 -0.651 0.517
T7 1 -0.02753 0.048576 -0.567 0.5724
T8 1 -0.05041 0.082314 -0.612 0.542
P32 1 -0.22559 0.033404 -6.753 0.0001
L25 1 -0.55562 0.034119 -16.285 0.0001
DIST 2 1 -0.06434 0.030256 -2.127 0.0365
DIST 6 1 -0.05723 0.042414 -1.349 0.181

The time period coefficients indicate that prices for theseamawere unaffected by the assault
weapons ban. Most of thiene dummies have negative signs, but their t score values are very small, indicating
that prices during these periods did not differ meaningfully from those at the time when the ban was implemented.
This is underscored graphically in Figure 4-2.
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Figure 4-2. Semi-annual price trends for handguns commonly used in crime

Semi- Annual Price Trends For Handguns Commonly Used In

Crime
Davis P32, P380 and Lorcin L25, L380
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Jan-Jun 92 quarter contains data for April through June only; no 1996 observations

Assault rifles To investigate the ban’s effect on assault rifle prices, we examined quarterly price trends
for the Colt AR15 family, which includes the AR15 as well as Colt’s Sporter, H-Bar, and Target #fodels.
Referring to Table 4-3, the AR15 model was more expensive than other models. Further, guns which had special
features/enhancements or a special designation of some sort had somewhat higher prices. Models in 7.62mm

caliber were lower in price than other models, though this effect was not quite statistically significant. Finally,
one distributor stood out as having lower prices than other distributors.

23 A number of other manufacturers also made exact copies of the Colt AR15 (e.g., Essential Arms, Olympic Arms,
and SGW Enterprises). We included a nhumber of these copies on our price coding form before the ban and legal substitutes
thereafter, but we did not find advertisements for these non-Colt versiShstigun News
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Table 4-3.  Regression of Colt AR15 group prices on time indicators, controlling for product characteristics and
distributors

Analysis of Variance
Sum of Mean
Source DF squares square F value Prob>F

Model 23 21.67729 0.94249 18.161 0.0001
Error 235 12.19537 0.05190
C Total 258 33.87266

Root MSE 0.22781 R-square 0.6400

Dep Mean 2.13335 Adj R—square 0.6047

C.v. 10.67826

Parameter Estimates
Parameter Standard T for HO

Variable DF estimate error parameter =0 Prob>|T|
INTERCEP 1 2.714668 0.066599 40.762 0.0001
Q1 1 -0.52079 0.107749 -4.833 0.0001
Q2 1 -0.62023 0.149137 -4.159 0.0001
Qs 1 -0.62368 0.116786 -5.34 0.0001
Q4 1 -0.58506 0.083154 -7.036 0.0001
Q5 1 -1.54569 0.150793 -10.25 0.0001
Q6 1 -0.60339 0.095035 -6.349 0.0001
Q7 1 -0.68488 0.084707 -8.085 0.0001
Q8 1 -0.25158 0.14673 -1.715 0.0877
Q9 1 -0.14066 0.087217 -1.613 0.1081
Q11 1 0.143282 0.148951 0.962 0.3371
Q12 1 0.059189 0.082263 0.72 0.4725
Q13 1 -0.18904 0.07715 -2.45 0.015
Q14 1 -0.3144 0.075984 -4.138 0.0001
Q15 1 -0.46528 0.069595 -6.686 0.0001
Q16 1 -0.33741 0.079461 -4.246 0.0001
Q17 1 -0.40788 0.093078 -4.382 0.0001
DIST5 1 -0.16586 0.044717 -3.709 0.0003
SPORTERL 1 -0.26691 0.042783 -6.239 0.0001
SPORTERC 1 -0.27709 0.057987 -4.778 0.0001
MATCH H-BAR 1 -0.28594 0.041454 -6.898 0.0001
TARGET 1 -0.30664 0.05565 -5.51 0.0001
FEATURE 1 0.1039 0.040315 2.577 0.0106
CAL762 1 -0.14924 0.092373 -1.616 0.1075

Turning to the quarterly indicator variables, the omitted period is quarter teri@B#ythrough
September 1994). Most of the quarterly dummy variables have coefficients which are negative and significant,
indicating that prices rose significantly at the time of the ban’s implementalindeed, prices during the 1992—
93 period were 41 to 79 percent lower than those at the time of the ban. The prices then began risit@pduring
and peaked during the quarter after the ban’s implementation (however, prices during the latter period were not
significantly different from those when the ban went into effect). These data reflect price increase of 69 to
100 percent over typical quarters during the 1992-93 period, and a 376 percent increase over the lowest price
quarter during that period.
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Quality-adjusted prices began to fall significantly during thesdaquarter of 1995. During the first two
quarters of 1996, prices were 29 to 33 percent less thantanthef the ba?? These trends are illustrated in
Figure 4-325

Figure 4-3. Quarterly price trends for Colt AR-15 and related rifles
Quarterly Price Trends for Colt AR-15 and Related Rifles
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Other Semiautomatic RiflesA comparison price series was constructed for a small number of
semiautomatic rifles not prohibited by the ban. The rifles selected for this analysis, the Ruger Mini-14 and Maadi
rifles are arguably useful substitutes for the banned rifles for many purposes. The Mini-14 is a semiautomatic
rifle which is relatively common among guns miitied to ATF for tracing® The Maadi is an Egyptian
semiautomatic rifle which is loosely patterned after the AK-47, but it is a legal gun, according to BATF experts.

24 Colt has discontinued its AR15 models, but the company has continued to make post-ban, modified versions of
other weapons in the AR15 family (e.qg., the Sporter). We considered the possibility that the AR15 model would follow a
different pre/post ban trend from the other Colt models. Based on the number of available observations, we estimated a yearly
model for the AR15. Yearly prices for the AR15 followed the same basic pattern as did the entire AR15 group. Relative to
1994, prices for the AR15 were 57 percent lower in 1993 (p<.01), 39 percent lower in 1995 (p=.02), and 37 percent lower in
1996 (p=.06). In addition, we estimated a model containing dummy variables for the AR15 and the post-ban period and an
interaction term between these dummy variables (no other time period dummies were included in the model). The interaction
term was very small and insignificant, leading us to include that the price differential between the AR15 model and the other
Colt models remained constant throughout the period under study.

25 Because some quarterly estimates were based on very small numbers of advertisements, the exact values of the
quarterly coefficients should be treated cautiously. Nevertheless, a semi-annual model produced the same pattern of results.

26 Based upon figures provided by ATF, the Mini-14 ranked as the 23rd most common firearm submitted to ATF for
tracing in 1992 and the 36th most common firearm submitted in 1993. The Ruger Mini-14 was also featured as a common
assault weapon in an early study of assault weapons publist@akbyewspaper§l989). However, the Crime Act
specifically exempts Mini-14's without folding stocks from assault weapons status.
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Further, the Maadi rifle has not been affected by import restrictions as have a number of other potential substitute
rifles.

Table 4-4 and Figure 4-4 present trends for prices of these rifles (N=156) measured on a quarterly basis.
The Ruger Mini-14 was significantly more expensive than was the Maadi, and a number of distributors had
substantially lower or higher prices for these weapons. Guns having some sort of special feature or classification
were somewhat less expensive than were other weapons.

Table 4-4.  Regression of Ruger Mini-14 and Maadi rifle prices on time indicators, controlling for product
characteristics and distributors

Analysis of Variance
Sum of Mean
Source DF squares square F value Prob>F

Model 23 15.72251 0.68359 12.468 0.0001
Error 132 7.23741 0.05483
C Total 155 22.95993

Root MSE 0.23416 R-square 0.6848

Dep Mean 1.11132 Adj R—square 0.6299

C.v. 21.06999

Parameter Estimates
Parameter Standard T for HO

Variable DF estimate error parameter =0 Prob>|T|
INTERCEP 1 1.348039 0.096025 14.038 0.0001
Q1 1 -0.49339 0.150985 -3.268 0.0014
Q2 1 -0.28143 0.170394 -1.652 0.101
Qs 1 -0.26618 0.145198 -1.833 0.069
Q4 1 -0.49586 0.1189 -4.17 0.0001
Q5 1 -0.60429 0.149813 -4.034 0.0001
Q6 1 -0.45337 0.12651 -3.584 0.0005
Q7 1 -0.50108 0.123093 -4.071 0.0001
Q8 1 -0.08801 0.166538 -0.528 0.598
Q9 1 -0.07736 0.131103 -0.59 0.5561
Q11 1 0.06801 0.139693 0.487 0.6272
Q12 1 -0.26056 0.114103 -2.284 0.024
Q13 1 -0.55108 0.128193 -4.299 0.0001
Q14 1 -0.5565 0.137519 -4.047 0.0001
Q15 1 -0.61763 0.120067 -5.144 0.0001
Q16 1 -0.64124 0.119303 -5.375 0.0001
Q17 1 -0.73806 0.123765 -5.963 0.0001
RUGER 1 0.672197 0.055061 12.208 0.0001
DIST 2 1 -0.17779 0.079666 -2.232 0.0273
DIST 3 1 -0.08717 0.054575 -1.597 0.1126
DIST 4 1 -1.66399 0.242712 -6.856 0.0001
DIST5 1 -0.19243 0.0727 -2.647 0.0091
DIST 7 1 0.235402 0.131826 1.786 0.0764
FEATURES 1 -0.08813 0.047131 -1.87 0.0637

34



Figure 4-4. Quarterly price trends for comparison semiautomatic rifles

Quarterly Price Trends for Comparison Semiautomatic Rifles
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The temporal price trends for these weapons mirror those found for the ARilprifles. Relative to
the period of the ban’s implementation, prices were significantly lower during periods before and after the ban’s
implementation. During 1992 and 1993, prices ranged from 23 to 45 percent lower than during the reference
period. Prices were at their highest during 1994, with the peak occurring during the quarter following the ban’s
effective date, reflecting an increase of 82 percent from the 1992-93 low poinirtobdiate post-ban period.
However, prices for the first, second, and fourth quarters of 1994 were not discernibly different from those during
the third quarter. Prices began to fall significantly in 1995, and by the second quarter of 1996, prices were
approximately 52 percent lower than during the quarter when the ban tookZéffect.

Alternative Comparison for Semiautomatic Rifléss a final test of price trends for potential substitute
semiautomatic rifles, we added the SKS rifle to the semiautomatic rifles model. The SKS rifle is imported (there
are Russian and Chinese versions) and is occasionally mistaken for an AK-47. The SKS was not covered by either
the 1989 import ban or the Crime Act. Wdiadly excluded it as a comparison semiautomatic riteduse
importation was nominally restricted in 1994 as part of U.S. trade sanctions directed against China. However,

SKS rifles have continued to enter the U.S. under the Craig Amendment exemption for goods already “on the
water” when the trade sanctions were imposed. We added it to subsequent analysis because it has been relatively

27 Because some of the quarterly periods yielded few observations, we also estimated a semi-annual model for these
gun prices. The results of this model paralleled those of the quarterly model; prices were at their highest during the latter half
of 1994 and were significantly lower throughout 1992, 1993, 1995, and early 1996.
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common among gun traces snitted to BATF8 and because our coders found over 550 ads for SKS rifles,
making that gun the most frequently advertised weap&natgun Newfom among those guns chosen for the
analysis.

Results from a quarterly price trend model for 698 SKS, Ruger Mini-14, and Maadi AK-type
advertisements are presented in Table 4-5 and Figure 4-5. Again, the results indicate that prices were highest
during 1994 and peaked during the quarter of the ban’s implementation (quarter ten). Prices during the 1992—93
period were generally 32 to 25 percent less than they were during the quarter of the ban’s implementation.
Following the ban, however, prices fell rather quickly, and by 1996 they were approximately 35 percent less than
they had been at the time of the ban.

28 Figures provided to us by BATF show that the SKS was the 10th most common firearm traced in 1992 and the 4th
most common in 1993.
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Table 4-5.  Regression of Ruger Mini-14, Maadi, and SKS rifle prices on time indicators, controlling for product

characteristics and distributors

Analysis of Variance
Sum of Mean
Source DF squares square F value Prob>F

Model 19 145.53206 7.65958 105.960 0.0001
Error 678 49.01094 0.07229
C Total 697 194.54300

Root MSE 0.26886 R-square 0.7481

Dep Mean 0.32139 Adj R—square 0.7410

C.v. 83.65546

Parameter Estimates
Parameter Standard T for HO

Variable DF estimate error parameter =0 Prob>|T|
INTERCEP 1 0.320571 0.037047 8.653 0.0001
Q1 1 -0.29288 0.056985 -5.14 0.0001
Q2 1 -0.36758 0.060234 -6.103 0.0001
Qs 1 -0.32732 0.057937 -5.65 0.0001
Q4 1 -0.37657 0.056037 -6.72 0.0001
Q5 1 -0.33581 0.08099 -4.146 0.0001
Q6 1 -0.32629 0.051373 -6.351 0.0001
Q7 1 -0.39266 0.052767 -7.441 0.0001
Q8 1 -0.15306 0.060298 -2.538 0.0114
Q9 1 -0.13647 0.056349 -2.422 0.0157
Q11 1 -0.09587 0.056591 -1.694 0.0907
Q12 1 -0.25553 0.047168 -5.417 0.0001
Q13 1 -0.32473 0.053753 -6.041 0.0001
Q14 1 -0.457 0.054492 -8.387 0.0001
Q15 1 -0.32702 0.06053 -5.403 0.0001
Q16 1 -0.43303 0.052708 -8.216 0.0001
Q17 1 -0.42588 0.068581 -6.21 0.0001
MAADI 1 0.855348 0.032324 26.462 0.0001
RUGER 1 1.363013 0.036904 36.934 0.0001
FEATURES 1 0.093431 0.02203 4.241 0.0001
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Figure 4-5. Quarterly price trends for comparison semiautomatic rifles

Quarterly Price Trends for Comparison Semiautomatic Rifles
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Ruger Mini-14, Maadi, SKS

4.1.3. Magazine Pices

Since the Crime Act permanently capped the stock of large-capacity magazines at the number produced
before September 13, 1994, our long-run expectations about price trends for the banned magazines depend on
whether or not the ban prevented increases in the supply of “compatible” guns that accept the magazine. For
compatible guns whose supply continued to increase — such as the unbanned Ruger Mini-14 rifle and Glock
pistols and the AR-15 family of rifles, for which legal substitutes emerged — we expect a goadealn
increase in the price of the large-capacity magazines. Only for compatible guns such as Uzi models, whose supply
was capped because legal githtes did not emerge, do we expect stable or decliming-tun magazine prices as
the operational stock of banned guns gradually declines.

In the short run, which is all we can observe atftihi®, we expect at least three caumfiding factors to
divert large-capacity magazine prices from these trends. First, as with the banned guns, speculative demand for
the banned magazines may have caused prices to rise and then fall araumd diehe ban. Sead, because
guns and magazines are economic complements, their prices may be likely to move in opposite directions. Third,
for banned guns such as the AR-15 and Uzi models, which are mechanically identidahty wegons, there
are military surplusgpplies that we believe are huge relative taliein demand. For these reasons, short-run
price trends are a poor guide to long-run price trends for large-capacity magazines.

With these reservations in mind, we examined price trends for large-capacity magazines (i.e., magazines
holding more than 10 rounds) manufactured for use with banned firearms and compared them to trends for large-
capacity magazines made for unbanned semiautomatic weapons. Selection of firearm models was based on both
theoretical relevance and available sample sizes. To improve the geneililyzefthe results, we attempted to
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analyze magazine prices for both handguns and long guns and for both banned and non-banned weapons. The
methodology for the magazine price analysis was essentially the same as that used in the firearm pric&analysis.
As in the firearm price analysis, our quality control variables consisted primarily of indicator variables
corresponding to manufacturers and distributors. Artiaddl key variable for the magazine analysis was the
number of rounds held by the magazine (logg€d).

Assault weapon handgun magaziddsi: Our analysis of large-capacity magazines prices for assault
weapons focused upon the 9mm Uzi handduihough importation of the Uzi handgun had been discontinued in
1993 (Fjestad 1996, p.1049), our coders found ads for Uzi magazines (N=117) more frequently than for other
assault weapon handgu¥ts Even so, the number of observations was as low as 1-2 for some quarterly periods,
and we therefore grouped the data into semi-artimal periods. There is no legal substitute for the banned Uzis
that accepts the same magazine.

Regression results for Uzi magazine prices are presented in Table 4-6 and price trends are displayed in
Figure 4-6. Controlling for the number of rounds held by the magazine, semi-annual prices during the January
1992 through June 1994 period ranged from approximately 52 to 62 percent of their value during the latter half of
1994. Prices peaked in the first half of 1995, rising another 56 percent, to a tripling of their 1992—-94 |owest
prices. Prices began to fall in the latter half of 1995 and the first half of 1996, but they did not differ significantly
from prices during the latter half of 1994.

29 project staff recorded information on all advertisements for magazines holding more than 10 rounds which
appeared in the selected issueShbtgun NewsHowever, the volume of collected data required us to pursue a data reduction
strategy. Based on informal inspection of the hardcopy data, therefore, we chose a group of magazines which appeared
relatively more frequently and which had relevance as a banned weapon or legal substitute.

30 Other potentially important characteristics are whether the magazine was new or used and the type of metal from
which the magazine was made. Ads often did not state whether magazines were new or used, and our research staff did not
record this information. Our working assumption is that the magazines were new or in good working condition. If an ad
featured the same magazine manufactured with different types of metals, we used the base price magazine. If the coding form
indicated that the advertisement featured only magazines made from special materials (e.g., stainless steel), we made note of
this characteristic. There were very few such cases, and preliminary analyses using an indicator variable for the presence of a
special metal showed the variable to have no impact in any of the models discussed in the main text.

31 The Uzi was previously manufactured and imported to the U.S. in both carbine and handgun versions, but the
carbine versions were banned from importation in 1989.

32 The relative frequency of Uzi magazine advertisements is probably due to the fact that the Uzi is a military
weapon. Firearms experts have informed us that good quality, military surplus magazines are commonly available and are often
sold cheaply.
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Table 4-6.  Regression of Uzi large-capacity magazine prices on time indicators, controlling for product characteristics
and distributors

Analysis of Variance

Sum of Mean
Source DF squares square F value Prob>F

Model 9 12.80484 1.42276 9.670 0.0001
Error 107 15.74298 0.14713
C Total 116 28.54782

Root MSE 0.38358 R-square 0.4485

Dep Mean -1.65739 Adj R—square 0.4022

C.V. -23.14337

Parameter Estimates

Parameter Standard T for HO

Variable DF estimate error parameter = 0 Prob>|T|
INTERCEP 1 -3.835055 0.54716949 -7.009 0.0001
ROUNDS 1 0.729783 0.15350538 4.754 0.0001
T1 1 -0.661263 0.19914123 -3.321 0.0012
T2 1 -0.525479 0.17560540 -2.992 0.0034
T3 1 -0.536934 0.13325422 -4.029 0.0001
T4 1 -0.515880 0.12659037 -4.075 0.0001
T5 1 -0.474834 0.12970256 -3.661 0.0004
T7 1 0.447430 0.16646042 2.688 0.0083
T8 1 -0.027967 0.16286070 -0.172 0.8640
T9 1 -0.137577 0.18908164 -0.728 0.4684
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Figure 4-6. Semi-annual price trends for Uzi large-capacity magazines
Semi-Annual Price Trends For Uzi High Capacity Magazines
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Data for Jan 92-Jun 92 correspond to Apr 92-Jun 92,

Other Handgun MagazinesTo provide price trends for large-capacity magazines manufactured for non-
banned handguns, we examined large-capacity magazines for Glock 9mm handguns. Prior to the Crime Act,
Glock sold several handgun models with large-capacity magazines. The most common, the Glock 17, was among
the ten firearm models submitted most frequently to ATF for tracidgdd (BATF 1995a). Guns currently

manufactured by Glock are capable of accepting Glock’s pre-ban large-capacity magazines, but the supply is
limited to magazines made before the ban.

Project staff found 74 advertisements for Glock magazines, but the large majority of these ads were
placed after the ban (only nine ads were pre-ban) and there were no ads for 1992. It was therefore necessary to
group the advertisements into yearly periods rather than quarterly or semi-annual periods. Regression results and
price trends for 1993 through 1996 are shown in Table 4-7 and Figure 4-7 respectively. In general, magazines with
greater numbers of rounds were more expensive. liti@uda number of distributors had higher prices for these

magazines, and magazines for one particular model were more expensive at a moderate level of statistical
significance33

33 For the model dummy variables, the excluded category included magazines for which no model was indicated.
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Table 4-7. Regression of Glock large-capacity handgun magazine prices on time indicators, controlling for product
characteristics and distributors

Analysis of Variance

Sum of Mean
Source DF squares square F value Prob>F
Model 10 29.85755 2.98575 28.020 0.0001
Error 91 9.69680 0.10656
C Total 101 39.55434
Root MSE 0.32643 R-square 0.7548
Dep Mean -0.86656 Adj R—square 0.7279
C.V. -37.66991

Parameter Estimates

Parameter Standard T for HO

Variable DF estimate error parameter = 0 Prob>|T|

INTERCEP 1 -3.37422 0.56384 -5.984 0.0001
ROUNDS 1 0.618327 0.197724 3.127 0.0024
Y93 1 -0.95884 0.17246 -5.56 0.0001
Y95 1 0.064606 0.108817 0.594 0.5542
Y96 1 0.2227 0.143595 1.551 0.1244
DIST 10 1 0.529244 0.279526 1.893 0.0615
DIST 12 1 0.601322 0.162505 3.7 0.0004
DIST 3 1 0.37606 0.17071 2.203 0.0301
DIST 5 1 0.980483 0.101626 9.648 0.0001
M17 1 0.198804 0.108878 1.826 0.0711
M19 1 0.169323 0.112614 1.504 0.1362
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Figure 4-7.  Yearly price trends for Glock large-capacity handgun magazines

Yearly Price Trends For Glock Handgun Magazines
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Most importantly, prices for large-capacity Glock magazines were 62 percent lower in 1993 than they
were in 1994. Prices remained high through 1995, and they increased another 25 percent in 1996 (relative to
1994), though this increase was not statistically significant by conventional standards.

Assault rifle mgazines— AR15 Family Pre-ban large-capacity magazines manufactured by Colt for
their AR15’s and related rifles can be utilized with the post-ban, modified versions of these rifles. Consequently,
we expected that there would be a continuing demand for these magazines.

Project staff recorded 364 ads for large-capacity magazines (.223 caliber) made to fit the AR15 and
related rifles. Results from our analysis of quarterly price trends for these magazines are shown in Table 4-8 and
Figure 4-8. Magazines having larger ammunition capacities were more expensive as were those magazines for
which Colt was listed explicitly as the manufactui®rin addition, prices tended to differ significantly between
distributors.

During the quarters of 1992 and 1993, prices were anywhere from 33 to 56 percent lower than during the
third quarter of 1994. Prices rose further during the last quarter of 1994 and remained high through the first three
quarters of 1995. In the last quarter of 1995 and the first quarter of 1996, prices fell though they remained higher
than their pre-ban levels. Prices then rebounded in the second quarter of 1996, reaching a peak value comparable
to the last quarter of 1995 (prices were approximately 29 percent higher than during the quarter when the ban took
effect). Gun market experts have suggested to us that these short-run fluctuations refigittentevailability
of military surplus M-16 magazines, which are compatible with the AR-15 family of rifles.

34 Though firearms usually require magazines made by the same manufacturer, a number of manufacturers other than
Colt make magazines which can fit Colt rifles.
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Table 4-8.

Regression of Colt AR15 group large-capacity magazine prices on time indicators, controlling for product

characteristics and distributors

Analysis of Variance

Sum of Mean
Source DF squares square F value Prob>F

Model 26 122.28012 4.70308 33.836 0.0001
Error 337 46.84153 0.13900
C Total 363 169.12165

Root MSE 0.37282 R-square 0.7230

Dep Mean -1.65183 Adj R—square 0.7017

C.v. -22.57021

Parameter Estimates
Parameter Standard T for HO

Variable DF estimate error parameter =0 Prob>|T|
INTERCEP 1 -5.34744 0.194896 -27.437 0.0001
ROUNDS 1 1.025757 0.046243 22.182 0.0001
CLT 1 0.184123 0.063507 2.899 0.004
DIST 2 1 0.385288 0.283893 1.357 0.1756
DIST 3 1 0.10778 0.078807 1.368 0.1723
DIST 4 1 -0.40188 0.129797 -3.096 0.0021
DIST5 1 0.134623 0.068759 1.958 0.0511
DIST 7 1 -0.41214 0.13435 -3.068 0.0023
DIST 10 1 0.137861 0.080196 1.719 0.0865
DIST 11 1 -0.36298 0.168942 -2.149 0.0324
DIST 12 1 0.215247 0.085722 2.511 0.0125
Q1 1 -0.82099 0.158248 -5.188 0.0001
Q2 1 -0.39767 0.115668 -3.438 0.0007
Q3 1 -0.68998 0.181038 -3.811 0.0002
Q4 1 -0.55199 0.137727 -4.008 0.0001
Q5 1 -0.61893 0.115858 -5.342 0.0001
Q6 1 -0.52304 0.093025 -5.623 0.0001
Q7 1 -0.54396 0.107619 -5.055 0.0001
Q8 1 -0.38921 0.102709 -3.789 0.0002
Q9 1 -0.17713 0.104247 -1.699 0.0902
Q11 1 0.229259 0.11575 1.981 0.0484
Q12 1 0.13716 0.107928 1.271 0.2047
Q13 1 0.115077 0.099774 1.153 0.2496
Q14 1 -0.05869 0.106556 -0.551 0.5821
Q15 1 -0.32639 0.107409 -3.039 0.0026
Q16 1 -0.21758 0.109759 -1.982 0.0482
Q17 1 0.252132 0.117683 2.142 0.0329
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Figure 4-8. Quarterly price trends for Colt AR15 large-capacity magazines

Quarterly Price Trends For Colt AR15 Large Capacity Magazines
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Comparison Semiautomatic Riflealybzines— Ruger Mini-14 Quarterly price regression results for
large-capacity magazines made for the Ruger Mini-14 rifle are shown in Table 4-9. Magazines with the Ruger

name and larger magazines were more expensive than other magazmether, prices differed significantly
among distributors.

35 A number of manufacturers besides Ruger made large-capacity magazines to fit the Mini-14.
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Table 4-9.  Regression of Ruger Mini-14 large-capacity magazine prices on time indicators, controlling for product
characteristics and distributors

Analysis of Variance
Sum of Mean
Source DF squares square F value Prob>F

Model 26 64.39474 2.4672 34.029 0.0001
Error 303 22.05342 0.07278
C Total 329 86.44816

Root MSE 0.26978 R-square 0.7449

Dep Mean -1.72827 Adj R—square 0.7230

C.v. -15.61009

Parameter Estimates
Parameter Standard T for HO

Variable DF estimate error parameter =0 Prob>|T|
INTERCEP 1 -4.41607 0.145547 -30.341 0.0001
ROUNDS 1 0.836435 0.036639 22.829 0.0001
RUG 1 0.264903 0.061061 4.338 0.0001
DIST 2 1 -0.3889 0.17264 -2.253 0.025
DIST 3 1 -0.13012 0.072105 -1.805 0.0721
DIST 4 1 -0.57328 0.126483 -4.532 0.0001
DIST5 1 -0.40885 0.066235 -6.173 0.0001
DIST 7 1 -0.5319 0.278193 -1.912 0.0568
DIST 10 1 -0.26988 0.074589 -3.618 0.0003
DIST 11 1 -0.1793 0.164002 -1.093 0.2751
DIST 12 1 0.324892 0.094116 3.452 0.0006
Q1 1 -0.29169 0.178205 -1.637 0.1027
Q2 1 -0.27167 0.08733 -3.111 0.002
Qs 1 -0.40486 0.122507 -3.305 0.0011
Q4 1 -0.425 0.082811 -5.132 0.0001
Q5 1 -0.44577 0.073027 -6.104 0.0001
Q6 1 -0.30726 0.070368 -4.366 0.0001
Q7 1 -0.33086 0.069189 -4,782 0.0001
Q8 1 -0.34428 0.074365 -4.63 0.0001
Q9 1 -0.29213 0.078927 -3.701 0.0003
Q11 1 0.071176 0.074263 0.958 0.3386
Q12 1 0.013922 0.07447 0.187 0.8518
Q13 1 -0.11436 0.073432 -1.557 0.1204
Q14 1 -0.1658 0.075341 -2.201 0.0285
Q15 1 -0.26924 0.081055 -3.322 0.001
Q16 1 -0.37783 0.084169 -4.489 0.0001
Q17 1 -0.34628 0.111216 -3.114 0.002

The quarterly indicators in Table 4-9 and the graphic illustration in Figure 4-9 show that quarterly prices
prior to the ban were 64 to 76 percent of their level at the time of the ban. B9®teprices of these magazines
were falling significantly, and by 1996 they had fallen to levels comparable to pre-ban prices.
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Figure 4-9. Quarterly price trends for Ruger Mini-14 large-capacity magazines

Ruger Mini-14 Large Capacity Magazines
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4.1.4. Summary of Large-Capeity Magazine Pice Trends

In summary, short-run price trends for four examples of banned large-capacity magazines appeared to
depend on the legal status of the guns they fit, speculative demand for the guns and magazines, andilibe availab
of military surplus magazines. All four magazine prices rose substantially during the period of debate over the
ban, reflecting anticipatory demand. However, their price trends diverged substantially after that point. For a
banned assault pistol (the 9mm Uzi) for which no legal substitute emerged, the post-ban magazine price fell to a
level between its peak and its pre-speculation level and remained there. For a banned rifle (Colt AR-15) for which
legal substitutes emerged and thum price fell sharply after the ban, post-ban magazine prices fluctuated
dramatically, apparently because of variations in the avhfiabf military surplus M-16 magazines. For
unbanned Glock pistols, whose supply continued to grow, the post-ban magazine price continued to rise
throughout the post-ban period, though at a slower rate than during the pre-ban speculation; this is consistent with
the expected long-term price trend. Finally, prices for large-capacity Ruger Mini-14 magazines appear to have
followed speculative trends similar to those for the rifles themselves.

4.2. PRODUCTION TRENDS

Analyses reported in Section 4.1 found substantial pre-ban price increases for two major categories of
assault weapons that were examined: SWD and related handguns (+47 percent), the AR-15 assaiilyrifle fa
(+69 percent to +100 percent, at minimum). A comparison group of unbanned semiautomatic rifles including the
domestically produced Ruger Mini-14 showed a pre-ban price increase of 82 percent. But strikingly, a comparison
group of inexpensive Davis and Lorcin semiautomatic handguns showed no discernible price change during the 4-
year period that included the effective date of the ban.

In the introduction to this chapter, we hypothesized that weapons whose prices increased during the pre-
ban period would also show increases in production. To test that hypothesis, we were able to obtain annual
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production data from the Violence Policy Center for three of the four weapon categories above: the SWD, AR-15,
and Davis/Lorcin group® The data extend through 1994, the year of the ban and the last year for which
production data are available.

The production data for these three groups are shown in Figure 4-10, Figure 4-11, and Figure 4-12, and
they strongly support the hypothesis that pre-ban price speculation was associated with increases in production.
As shown there, the SWD and AR-15 groups show substantial increases in production in 1993 and 1994, the years
when prices were increasing in advance of the ban. Production increasegasfraagnitude appear for two
other categories of banned assault weapons that could not be included in the price analysis: the Intratec/AA Arms
group, and Calico and Feather Industries rifles, which are banned by the featufédneasintrast, the
Davis/Lorcin handgun group showed decreased production relative to both 1993 and their 1989-93 average.

Table 4-10 summarizes production data for five typical groups of banned assault weapons and the
Lorcin/Davis comparison group of small-caliber semiautomatic pistols. For each weapon type, the table reports
1994 production, average 1989-93 production, and the ratio of 1994 production to the average over the period. On
average, 1994 assault weapon production exceeded the 1989-93 average by a ratio of 2.233 during the nine months
before the ban took effect. In contrast, 1994 production for the Lorcin/Davis comparison group was only
65.2 percent of the 1989-93 average.

Table 4-10. Production trends for banned assault weapons and comparison guns

(1) (2) () (4)
1989-93 average “Excess”
1994 production production Ratio production
Firearm type [(D)/(2)] [(D-(2)]
AR-15 group 66,042 38,511 1.714 27,531
Intratec 9mm, 22 102,682 33,578 3.058 69,104
SWD family (all) & MAC (all) 14,380 10,508 1.368 3,872
AA Arms 17,280 6,561 2.633 10,719
Calico 9mm, 22 3,194 1,979 1.613 1,215
Lorcin, Davis 184,139 282,603 0.652
Assault Weapon Total* 203,578 91,137 2.233 112,441

*Assault weapon total excludes Lorcin/Davis group

Table 4-10 also displays "excess" production, the difference between 1994 production and 1989-93
average production. Excess 1994 production for the five assault weapon types shown in the table was
approximately 112,000, which were added to the stock of grandfathered assault weapons eligible for resale after
the ban took effect.

36 BATF production data for rifles are not disaggregated by model or caliber. While we could be confident that
nearly all Colt's rifles belong to the AR-15 family and could therefore use Colt's rifle production data as an index of AR-15
production, Sturm, Ruger produces too many rifles besides the Mini-14 for us to have a reliable index of Mini-14 production.

371t may be of interest that the Intratec, SWD, and Calico/Feather groups, but not the AR-15 group, also had
production peaks in 1989, the year of the assault weapon import ban.
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Figure 4-10. Annual production data, Colt and Olympic Arms AR-15 type (years with complete data only)
Annual Production Data, Colt and Olympic Arms AR-15 Type
(years with complete data only)
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Figure 4-11. Annual production data, SWD group (missing data in some early years)
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Figure 4-12. Annual production data, small-caliber semiautomatic pistols
Annual Production Data, Small-Caliber Semiautomatic Pistols
(all years complete)

Thousands

500

400

300

86 87 88 89 90 91 92 93 94
e=Total @s| orcin ==Davis

Lorcin, Davis 22, 25, 32, 380's included

4.3. NINTENDED CONSEQUENCES GUN THEFTS AND

“L EAKAGE”

4.3.1. Introduction

As a final consideration of the ban’s impact on gun markets, we investigated trends in stolen firearms.
Given the boom in production of the banned weapons prior to the assault weapon ban, there would appear to be a
substantial stockpile of banned weapons, some of which may “leak” from gun dealers and carriers into the hands
of criminals and other violence-prone individuals after the baoutir a combination of recorded transfers,
unrecorded transfers, and thefts.

Indeed, we hypothesized that the Crime Act might have the unintended consequence of increasing
reported thefts of the banned weapons for two reasons. Short-term price increases in primary markets might
temporarily keep assault weapons from entering the sales distribution channetgrialsy who might be
tempted to steal them instead. In addition, dealers who had paid high speculative prices for grandfathered assault
weapons around theme of the of the ban but then suffered the post-ban price decline prices might be encouraged
to sell their to ineligible purchases and then report the weapons as stolen to BATF, who in turn would enter them
into the Federal Bureau of Investigation’s national database on stolen firearms. Our tests of these hypotheses had
to recognize that any observed rise in assault weapon thefts could be due, at least in part, to new theft reporting
requirements established for firearm dealers by Subtitle C of Title XI. In the sections below, we describe the tests
and findings.
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4.3.2. Data and Analysis Strategy

Since 1967, the Federal Bureau of Investigation has stored law enforcement agency reports of stolen and
recovered guns in a database maintained by the National Crime Information Center (NCIC). This database
contains records on guns which have been reported stolen to participating agencies. It also includes a relatively
small number of guns which have been recovered by law enforcement agencies but which have not been reported
stolen to the FBI. The latter category of guns accounts for about 6 percent of the guns in the database, and we
removed them from our analysis. Weapons which are stolen and later recovered are removed from the database by
the NCIC. Thus, the file contains only guns which have been stolen and not recovered. Among other items, the
database contains entries for the following: the date the gun was reported stolen ; the weapon type, make, model,
caliber, and serial number of the gun; and the agency to which the weapon owner reported the theft.

For our analysis, we utilized data gans stolen between January 1992 and May 1996. Our analysis of
assault weapon thefts focused upon our select group of domestic assault weapons. Unfortunately, weapon model is
missing for the majority of the records in the file. Therefore we used the following operational definitions to
approximate thefts of assault weapons and other #uns:

1) Colt AR15 group: all .223 caliber firearms made by Colt, Eagle, Olympic/SGW, Essential Arms,
Bushmaster, and Sendra.

2) Intratec group: all 9mm and .22 caliber semiautomatic weapons made by Intratec and all 9mm
semiautomatic handguns made by AA Arms.

3) SWD group: all 9mm, .380, and .45 caliber semiautomatic weapons made by SWD, Ingram, Military
Armaments Corp., and RPB Industries.

4) Features test group: all semiautomatic handguns and rifles made by Calico and all 9mm and .22 caliber
semiautomatic rifles made by Feather.

5) Non-banned large-capacity handguns: Based on the relative frequency of the Glock 17 and Ruger P89
among guns traced by BATF (see Chapter 2), we used Glock and Ruger 9mm semiautomatic handguns to
operationalize this count.

43.3. Trends in Stolen Assault Weapons

Statistics in Table 4-11 show that the number of assault weapons reported stolen per month was higher
during the post-ban period than during the pre-ban period. These figures combine all of the assault weapons in our
select group. As is shown in

38 We arrived at these operational definitions by examining the varieties of gun types, makes, models, and calibers
contained in th&lue Book of Gun Valud§jestad 1996). The largest approximation error is probably that Group 2 includes the
Protect .22, which is not banned and does not accept large-capacity magazines.
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Figure 4-13, this post-ban increase continued an upward trend which began before the assault weapon ban.
Interpreting the raw numbers of assault weapons thefts is problematic evéimeigeries méiods, however,

because the Stile C theft reporting requirement for FFL's may have caused an artificial increase in reported
thefts. The monthly average of total reported gun thefts did increase from approximately 11,602 for the January
1992 through August 1994 period to 12,806 during the September 1994 through May 1996 period, although we did
not make systematic attempts to explain the increase.

Table 4-11. Pre-ban (Jan. 1992-Aug. 1994) to post-ban (Sept. 1994-May 1996) changes in counts of stolen assault
weapons and unbanned semiautomatic handguns capable of accepting large-capacity magazines

Pre-ban Post-ban
monthly monthly
Stolen gun type mean mean
Assault weapons 2,334 2,642
Unbanned large-capacity semiautomatic handguns 235 343

Table 4-12. Pre-ban (Jan. 1992-Aug. 1994) to post-ban (Sept. 1994-May 1996) changes in ratios of stolen assault
weapons and unbanned semiautomatic handguns capable of accepting large-capacity magazines

Pre-ban Post-ban Change
Ratio: Assault weaponsautomatic and semiautomatic 449 463 +3%
guns
Ratio: Unbanned large-capacity semiautomatic handguns .054 .073 +35%
+ All semiautomatic handguns

To control for possible confounding effects of the t8léC reporting requirement, we examined assault
weapon thefts as a proportion of all reported thefts of semiautomatic and automatic weapons. A post-ban increase
in this proportion would suggest a rise in assault weapon thefts which occurred independently ofideyCSub
effect. We used semiautomatic and automatic weapons as our baseline rather than all reported thefts in order to
control for changes in the composition of the gun stock; semiautomatic firearms, of which assault weapons are a
subset, have grown dramatically since the late 1980s as a share of the firearms market. Relatedly, some law
enforcement personnel have suggested to us that gun thaftsvare more likely to report thefts afaently
purchased firearms because it is easier fdigto assemble informatiorecessary for a theft report (such as
serial numbers) when dealing with a newer firearm. Finally, expressing assault weapons as a proportion of
semiautomatic/automatic weaponry may correct potential biasvsteg from the NCIC's removal of recovered
weapons from their data system. Some evidence suggests that semiautomatic handguns tend to move more
quickly from retail sale to crime than do other firearms (Kennedy et al. 1996). If this process works the same way
for the time from theft to use in crime and recovery by police, then assaplbmgeand other semiautomatic
firearms may tend to drop out of the system at a faster rate than other firearms.
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Figures in Table 4-12 reveal that between 1992 and 1996 automatic and semiautomatic assault weapon thefts
increased only very slightly (about 3%) as a proportion of thefts of rapid fire weapons. A contingency table chi-
square test indicated that this was a statistically significant increase (g%.Bibwever, an interrupted time

series analysis of monthly trends (see Figure 4-14) failed to provide any strong evidence that the ban caused a
change in the proportion of semiautomatic/automatic firearm thefts involving assault wégtiser way, the
relative Increase in assault weapon thefts appears to have been very modest.

39 The proportion of semiautomatic/automatic gun thefts accounted for by assault weapons is strikingly large in light
of the generally low prevalence of these guns among confiscated and traced weapons. Due to the manner in which we
approximated assault weapon thefts, our figures probably overstate assault weapon thefts to some degree. In addition, BATF
agents have suggested to us that assault weapon thefts may be more likely to be reported to NCIC than thefts of other firearms
due to owners’ insurance claims on assault weapons and owners’ concerns about how stolen assault weapons may be used.

Errors in the data submitted by law enforcement agencies may also be relevant. The NCIC uses character and
numeric codes to identify manufacturers, weapon types, and calibers. To assess coding error in the data, we ran a number of
crude reliability tests with guns made by selected manufacturers. To illustrate, if a particular handgun manufacturer makes only
semiautomatic handguns, one can examine all guns made by that company which appear in the database and determine what
percentage were coded as weapon types other than semiautomatic handguns. If 5% of the guns produced by this manufacturer
have other weapon type codes, then the manufacturer and/or weapon type must be incorrect for that 5% of cases.

We chose guns made by Davis Industries and Intratec for our tests. Davis Industries makes only derringers and
semiautomatic pistols (Fjestad 1996, pp.412-413). Davis derringers are made in .22, .25, .32, .38, and 9mm calibers. The
company’s semiautomatic pistols are produced in calibers .32 and .380. Of the several thousand guns in the data coded as
Davis Industries firearms, about 10% were coded as weapon types other than derringers or semiautomatic handguns (most of
these were coded as revolvers). Virtually 100% of the Davis Industries derringers had calibers in the proper range, as did 95%
of the semiautomatic handguns.

Intratec, a prominent maker of assault weapons, makes derringers in .38 caliber and produces semiautomatic handguns
in .22, .25, .380, .40, .45, and 9mm calibers (Fjestad 1996, pp.577-579). Approximately 89% of the several thousand guns
coded as Intratecs were coded as semiautomatic handguns or derringers. Nearly 100% of the Intratec semiautomatic handguns
had caliber codes in the proper range, while 97% of the derringers had the proper caliber.

In light of the various coding errors which are present in the NCIC data, we constructed our counts of assault weapons
and semiautomatic/automatic guns using a broad array of weapon type codes corresponding to various semiautomatic and fully
automatic weapon types. The analyses described above seem to indicate that errors in the numerator and denominator of our
assault weapon measure are roughly proportional. Finally, our analysis assumes that any biases in the data resulting from the
various issues discussed above have remained relatively constant from the pre-ban to post-ban periods.

40 pue to ambiguity regarding the form of the ban's hypothesized impact on assault weapon thefts, we tested a
number of impact models (see McCleary and Hay 1980). The temporary increase in assault weapon prices which occurred
around the time of the ban may have raised the incentive for criminals to steal assault weapons, thereby creating an abrupt,
temporary impact on thefts of assault weapons. However, an abrupt temporary impact was inconsistent with the data.

The eventual fall in assault weapon prices, on the other hand, could have increased the incentive for dealers to "leak"
the guns to illegitimate buyers. The gradual decline of assault weapon prices documented in the price analysis would suggest a
gradual, permanent impact on assault weapon thefts. However, an abrupt, permanent impact also seems plausible. Further,
abrupt, permanent impact models are less demanding on the data and sometimes provide a better fit and more accurate results
even when the true form of the impact is not of this type (see McDowall et al. 1996). In this case, a gradual, permanent impact
model yielded insignificant results and provided a worse fit to the data than did an abrupt, permanent impact model.

Assessment of the abrupt, permanent impact model was complicated by the presence of an outlier observation
corresponding to March 1993, during which time there was an unusually low proportion of thefts involving assault weapons
(see Figure 4-14). We therefore estimated models with and without this observation. In the first model, we retained the outlier
observation and logged the data series. This model suggested that the ban produced a moderately significant (p<.10) positive
impact on the proportion of semiautomatic/automatic gun thefts that involved assault weapons. (After adding the intervention
component, this model did not require any autoregressive or moving average parameters for the noise component). When the
outlier observation was removed, however, the model failed to yield evidence of an impact from the ban. (The noise
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component for this model included a fourth order autoregressive subset model [see SAS Institute 1993] in which all parameters
except the fourth were set to zero).
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Figure 4-13. Stolen assault weapons count, January 1992—May 1996
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Figure 4-14. Assault weapons as a proportion of stolen semiautomatic and automatic guns, January 1992—June 1996
Assault Weapons As a Proportion of Stolen Semiautomatic and

Automatic Guns
January 1992 - May 1996

0.6

O ==>Sc=0afn o Q== >Sc=0ah5 OcO= =>Sc=0ah o Q==>c=0o0afg o D == >
%m‘“ﬂ-mggzmogw%m‘“amggzooéw%mmﬂmgg:wongmmﬂ-mgg:oogw%m‘“am
SLEILEA P In0ZanLEI577Ln0ZanUEIE77I0n0Z2anuEIs72"Zn0zZanL= 23S

55




Additional analyses (not shown) revealed that the assault weapon trends were driven entirely by assault
pistols. Thefts of the AR15 group weapons, for example, were rather few in number both before and after the ban,
and they decreased both in numbers and as a proportion of stolen weapons during the post-ban months.

434. Trends in Thefts of Non-Banned Semiautomatic Handts Capable of
Accepting Large-apacity Magazines

In another set of analyses, we investigated whether the ban affected thefts of non-banned semiautomatic
handguns capable of handling banned, large-capacity magazines. A number of effects seem plausible. If the
magazine ban has been effective in decreasing the availability of large-capacity magazines, dmgothgsize
a decrease in offenders’ demand for handguns capable of accepting these magazines and a decrease in thefts of
these weapons from primary-market dealers and eligible owners. Alternativelymifax slecrease in the
demand for these guns drove down their prices in the primary market, it might increase the incentive for dealers to
leak the guns to thegal market and report thguns as stolen or missing. However, recent years’ Blue Book
values for Glock pistols suggest that their primary-market prices have been quite stable, when adjusted for
inflation. Therefore, if these magazines arilt widely available in seandary markets, some offenders might
desire to substitutenbanned large-capacity handguns for banned assault weapons. In that case, we might also
expect to see a rise in thefts of these guns.

Average monthly thefts of these weapons were higher in the months following the ban (Table 4-11).
Moreover, thefts of these guns increased by about a third during the post ban period as a fraction of all
semiautomatic handgun thefts (Table 4-12). However, Figure 4-15 and Figure 4-16 show that thefts of these guns
were trending upwards in both numbers and as a proportion of semiautomatic handgun thefts both before and after
the ban. Atime series analysis did not provide conclusive evidence tiogfuins accepting large-capacity
magazines increased significantly after the ban as a fraction of semiautomatic handgdh (veéslid not
employ contingency table chi-square tests due to the clear upward trend in this variable.) At any rate, the Crime
Act does not appear to have decreased criminal demand forgineseas approximated by theft reports.

41 we tested a variety of potential impact forms for this time series, though we considered an abrupt, permanent
impact or a gradual, permanent impact to be most plausible in light of the steadily increasing prices for Glock magazines
documented in the price analysis. A model with an abrupt, permanent intervention component and a first order autoregressive
process for the noise component provided an adequate fit to the data. However, this model yielded an impact estimate virtually
identical to the change in the proportion measure shown in Table 4-12 (an increase of approximately one third). In light of the
clear pre-ban upward trend in this measure shown in Figure 4-16, we find this effect to be implausible and suspect that the data
series is too short to provide a rigorous test of the ban's impact using this methodology.

We ran a crude alternative test in which we regressed the proportion measure on a time trend and a pre-
ban/post-ban indicator variable. The time trend variable was significant, while the post ban variable suggested a positive, but
statistically insignificant, increase of about 7% in the proportion measure.
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Figure 4-15. Stolen unbanned large-capacity semiautomatic handgun counts, January 1992—May 1996
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Figure 4-16. Thefts of unbanned large-capacity semiautomatic handguns as a proportion of all
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0. UTILIZATION EFFECTS

5.1. BATF NATIONAL FIREARM TRACE DATA

5.1.1. Introduction: Data and Limitations

To provide national level estimates of the use of assaufiamsawe obtained data on firearm trace
requests submitted to the U.S. Bureau ofoAlnl, Tobacco and Firearms (BATF) by Federal, State, and local law
enforcement personnel throughout the nation from January 1993 through May 1996. BATF maintains a firearm
tracing center in West Virginia. Upon request, personnel at this center can trace firearms to their last point of
recorded sale in a primary market. BATF makes this service available to police departments throughout the
country to assist in @ninal investigations.

The assault weapon trace file provided by BATF contains the make, model, and caliber of all models
subject to the assault weapons ban (the designations are discussed in more detail below). Further, the file includes
the month and year when BATF received the request, the state from which the request originated, and type of
crime with which the firearm was associated. Our data for total traces consist of aggregate counts of traces broken
down by month, year, state, weapon t§pand offense.

BATF trace data are the only available national-level sample of guns used in crime. Nevertheless, BATF
trace data have significalinitations for research purposes. As Zawt245, p.4) has noted, trace requests
represent an unknown fraction of all guns used in crime. In terms of gémetalions, BATF canot trace
military surplus wepons, imported guns without the importer name, stolen guns, or guns without a legible serial
number (Zawitz 1995, p.4). Tracing guns manufactured before 1968 is also difficult because FFL's were not
required to keep records of their transactions prior to that time. BATF does not genacallguns having a
manufacturing date more than six years old (such guns are likely to be many transfers removed from the original
retail purchaser), though BATF can and does trace these guns in response to special requests.

Moreover, trace data are based on requests from law enforcement agencies; yet not all guns used in crime
are seized by authorities, and agencies, particularly local ones, do not sulgwitsathey seize for tracing.
Consequently, firearms submitted to BATF for tracing may not be a representative sample of firearms used in
crime. Previous studies of trace data have suggested that only about 10 percent of gun crimes and 2 percent of
violent crimes result in trace requests to BATF (Cox Newspapers 1989, p.3; Kleck 19943p.75).

The vast majority of weapons sulited to BATF for tracing are associated with peas offenses, drug
offenses, or violent crimes. In 1994, 72% of traces were for weapons offenses, 12% were for drug-related
offenses, 12% were for the combined violent crimes of homicide, assault, and robbery, and 2% were for burglary

42The weapon categories consist of revolver, pistol, derringer, rifle, shotgun, combination rifle/shotgun, and a few
other miscellaneous categories.

43 prior study of BATF trace data liyox Newspaper&l989) suggested that police are more likely to request gun
traces for organized crime and drug trafficking. Further, the study indicated that these were the types of crimes with which
assault weapons were most likely to be associated. Nearly 30 percent of the gun traces tied to organized crime were for assault
weapons as defined by the Cox study (their definition did not match that in the 1994 Crime Act), and 12.4 percent of gun traces
for drug crimes involved these guns. In contrast, assault weapons accounted for only 8 percent of gun trace requests for assaults
and homicides.
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(BATF 1995a, p.43). The high representation of weapons offenses was probably due to the fact that 57% of the
trace requests were made by BATF field offices (BATF 1995a, p.45).

Because of the predominance of weapons offenses, BATF trace data might not appear to be a good
indicator of guns used in violent and/or drug-related crime. However, the fact that a gun was not seized in
association with a specific violent crime does not rule out the possibility that it had been used or would have been
used in violent crime. Substantial percentages of adult and juvenile offenders carry firearms on a regular basis for
protection and to be prepared for criminpgporturities (Sheley and Wright993; Wright and Rossi 1986). In
Kansas City, Missouri, for example, about 60% of the guns seized as a result of regular police enforcement
activity in high crime beats in 1992 were seized in conjunction with pedestrian checks, car checks, and other
traffic violations (Shaw 1994, p.263%. Moreover, drug offenders tend to be disproportionately involved in
violence and illegadjun traffic (National InStute of Justicel995; Sheley and Wright 1993). Thus, guns seized in
association with weapons offenses and violent offenses — itiaadtb those seized for drug-related crimes —
may serve as a good indicator of guns possessed by drug offenders.

Despite their limitationsguns confiscated by law enforcement agencies are a reasonable index of guns
used in violent and drug-related crime, and they are the best available indicator of changes over time in the types
of guns used in crime and possessed and/or carriedrbynal and otherwise deviant or high risk persons. BATF
trace data are the only such national sample.

Yet, another important limitation to nationaate data is that the process by which state and local law
enforcement agencies decide to subyuits for tracing is largely unknown, and there are undoubtedly important
sources of variation between agencies in different states and localities (and perhaps regions). For instance, a state
or local agency may be less likely to need the tracing services of BATF if its state or city maintains its own
firearms registration system. Knowledge of BATF's tracing capabilities and participation in federal/state/local
law enforcement task forces are some additional factors that can affect an agency's tracing practices. Further,
these conditions will vary over time; for example, BATF has been actively trying to sprekdawisdge and
encourage trace requests since 1994. For all of these reasons, BATF trace data should be interpreted cautiously.

Finally, prior studies have suggested that assault weapons are more likely than other gunandtee sub
for tracing#® However, this generalization may no longer be valid, for, as is discussed below, police appear to be
requesting traces for increasing proportions of confiscated firearms.

5.1.2. Trends in Total Trace Requests

Table 5-1 presents yearly changes in trace requests for all firearms for 1993 through early 1996. Total
traces grew 57 percent from 1993 to 1994, decreased 11 percent from 1994 to 1995, and then increased 56 percent
from 1995 to 1996. In contrast, Table 5-2 indicates that gun crimes declined throughout the 1993-95 period
(national gun crime figures are not yet available for 1996). The increase in gun trace requests that occurred in
1994 was not attributable to an increase in gun crime and thus appears to have reflected a change in police trace
request behavior and/or BATF initiatives. The large growthaiogs in early 1996 also seems to be unrelated to
gun crime (national gun crime figures for 1996 are not yet available, but we are not aware of any data suggesting

44 This calculation excludes guns seized by special crime hot spots patrols which were proactively targeting guns.
Thus, the figure reflects normal police activity.

45 prior estimates have indicated that approximately 5 to 11 percent of trace requests are for assault@eeapons (
Newspaperd 989; Lenett 1995; Zawitz 1995), though these estimates have not all been based on the 1994 Crime Act definition
of assault weapons.
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that gun crime has increased over 50 percent since 1995). On the other hand, the decline in trace requests in 1994
mirrored the decline in gun crime, particularly gun homicides (the most accurately measured gun crime category),
suggesting that tracing practices were fairly stable from 1994 to 1995.

Table 5-1.  Total traces, January 1993—May 1996

Percent change from
Year Total Monthly average previous year
1993 55,089 4,591 N/A
1994 86,216 7,185 +57
1995 76,924 6,410 -11
1996 54,254 10,851 +56*
(Jan.-May)

* Change is expressed relative to January through May of 1995.

Table 5-2.  National trends in gun crime, 1993-95

Percent change from

Year Offense Number previous year
1993 Gun murders 16,136 N/A
1994 Gun murders 15,463 -4
1995 Gun murders 13,673 -12
1993 Gun robberies 279,737 N/A
1994 Gun robberies 257,428 -8
1995 Gun robberies 238,023 -8
1993 Gun aggrav. assaults 284,910 N/A
1994 Gun aggrav. assaults 268,788 -6
1995 Gun aggrav. assaults 251,712 -6

Sources: FBI Uniform Crime ReporSrime in the United Stat€4996, pp.18, 26-29, 31-32; 1995, pp.18, 26-29,
31; 1994, pp.27-29, 31-32).

As a comparison to national trends, Table 5-3 presents gun confiscation figures foeshaf 8oston
and St. Louis, two cities for which we have data on all confiscated fir¢riise Boston data are consistent with
national trends in gun violence in that they show decreases in gun seizures for e&€hlyest. Louis, gun
confiscations increased slightly in 1994, but in 1995, they decreased by an amount comparable to the nationwide

46 These Boston data were provided to us by the Boston Police Department via researchers at Harvard University.
The St. Louis data are from the St. Louis Police Department and were provided by researchers at the University of Missouri, St.
Louis.

47 The sharp decrease in gun confiscations from 1995 to 1996 may be due in part to recent youth gun violence
initiatives being undertaken by the Boston Police Department in collaboration with a number of other agencies and researchers
from Harvard University (Kennedy et al. 1996; Kennedy 1996).
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decreases in gun murders and gun robberies. Of course, trends in Boston and St. Louis may not be indicative of
those in the rest of the nation. Nevertheless, the contrast between the Boston and St. Louis figures and the national
tracing figures provide further evidence that changes in national gun traces in 1994 and early 1996 were driven
largely by police practices and BATF initiatives rather than changgsnicrime.

Table 5-3.  Gun confiscations/traces, January 1993—May 1996

Percent change from
Year Total Monthly average previous year
Gun confiscations/traces for Boston, MA, January 1993Vlay 1996
1993 866 72 N/A
1994 762 64 -12%
1995 712 59 -7%
1996 241 48 - 28%*
(Jan.-May)
Gun confiscations in St. Louis, MO, 19935
1993 3,544 295 N/A
1994 3.729 311 5%
1995 3,349 279 -10%

*Change is expressed relative to January-May of 1995.

In sum, the changes in national trace requests which occurred in 1994 and early 1996 appear to have
stemmed from BATF initiatives. Albugh we havéttle documentation of these changes, our consultations with
BATF agents have suggested that the surge in trace requests from 1993 to 1994 was due largely to internal BATF
initiatives that now require agents to submit all confiscated firearms fongratm addion, BATF has made
efforts to encourage more police departments to subati¢ trequests and to encourage police departments to
request traces for greater fractions of their confiscated weapons. One example is BATF's national juvenile
firearms tracing initiative launched in 1a1893 (BATF 1995b, p.21). Greater cooperation between BATF and
local agencies (through, for example, special task forces) has also resulted in more trace requests according to
BATF officials, and a few states and localities haamently reached 100 percent tracing. Beginning in the fall of
1995, moreover, agents from the tracing center begamgi8ATF's field divisions to inform federal, state, and
local law enforcement personnel about the tracing center's services anitittagpahcluding the implementation
of computerized on-line tracing services. This would appear to be a major factor behind the growth in trace
requests from 1995 to 1996.

For the 1994-95 period, however, tracing practices seem to have remained steady. The decline in traces
in 1995 matched a real decrease in gun crimes. These developments have important ramifications for the analysis
of assault weapon tracés.

48 We made limited efforts to further disentangle federal and state/local trends by obtaining annual data on traces
from a number of states broken down by requesting agency. We examined trace requests from a number of cities where,
according to informal judgments by BATF agents, cooperative efforts between local law enforcement agencies and BATF had
resulted in the submission of trace requests for a relatively high percentage of confiscated firearms over an extended period.
We anticipated that trace requests from BATF field offices in these locations would show substantial increases from 1993 to
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5.1.3. Total Assault Weapon Traces

During the period from January 1993 through May 1996, BATF received 12,701 trace requests for assault
weapons. This count covers specific makes and models listed in the 1994 Crime Act, exact copies of those makes
and models, and other firearms failing the Crime Act’s features test for assault wehddnestequests include
all states, Washington, D.C., Puerto Rico, and Geéfam.

Table 5-4 shows the number, monthly averages, and percentage changes of assault weapon traces for each
year. Assault weapon traces increased 9 percent from 1993 to 1994, declined 20 percent from 1994 to 1995, and
then increased 7 percent from 1995 to 1996. While one cannot entirely dismiss thiéitydbsibthe use of
assault weapons rose in 1994 and 1996, it seems likely that these increases were due partially or entirely to the
general increase in police trace requests which occurred during those years. Yet assault weapon traces increased
by amounts much smaller than did total traces in 1994 and 1996, a finding which supports the conjecture that
police have been more consistently diligent over time in requestiogstfor confiscated assault weapohs.

1994, and that requests from the local law enforcement agencies would rise from 1995 to 1996. However, the figures from
these locations did not reveal any clearly interpretable patterns. Any patterns which might have existed may be obscured by the
fact that local agencies may submit traces directly to the tracing center or submit them indirectly through local ATF field

offices. In 1994, for example, 17% of trace requests were from outside (i.e., non-BATF) agencies directly, while 26% were

from outside agencies through BATF offices (BATF 1995, p.45). Our judgment is that analyzing trace requests according to
submitting agency will not necessarily illuminate the ambiguities in interpreting trace request trends without extensive research
into both the processes by which guns are selected for tracing and submitted by local agencies and BATF field offices and the
impact of special BATF/local initiatives on these processes.

49 The guns designated as “features test” guns consist of makes and models that fail the features test based on
manufacturer specifications. The file does not generally include guns which were legal as manufactured but were later modified
in ways which made them illegal. (Firearms which are traced by BATF are not actually sent to BATF for inspection). Further,
firearms are often manufactured and sold with various options, and the legal/illegal status of some models is contingent upon
the particular features with which the gun was manufactured. For example, a Franchi Spas 12 shotgun may or may not be an
assault weapon depending upon the size of its ammunition magazine (prior to the ban, the gun was sold with 5 shot and 8 shot
tube magazines - see Fjestad [1996, p.471]). Unfortunately, this level of detail is not available in the BATF data. Potential
assault weapon models like the Franchi Spas 12 were included in the assault weapon file, but, as is discussed later in the text,
we did not utilize them in all analyses.

50t should be noted that the firearm make and model designations in BATF trace data are made by the law
enforcement officers who submit the requests. Undoubtedly, there exists some level of error in these designations, though we
do not have any data with which to estimate the error rate.

51 The 1996 assault weapon traces include 89 observations identified as "duplicate traces." Although these trace
requests can sometimes represent instances in which the same gun was used in multiple crimes, they usually represent instances
in which, for various administrative reasons, a particular trace request was entered into the computer system more than once.
Unfortunately, it is not possible to identify duplicate trace requests for years prior to 1996. In order to treat data from all years
in a consistent manner, we therefore retained all of the 1996 trace requests for the analysis. Consequently, the total and assault
weapon trace numbers presented in this report overstate the true numbers of trace requests. Our analysis of the trace data rests
on the assumption that the rate of duplicate tracing has remained relatively constant over the 1993—-96 period.
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Table 5-4.  Assault weapons traces, January 1993—May 1996

Percent change from
Year Total Monthly average previous Year
1993 3,748 312 N/A
1994 4,077 340 + 9%
1995 3,268 272 - 20%
1996 1,608 322 + 7%*
(Jan.-May)

*Change is expressed relative to January through May of 1995.

Traces for assault weapons dropped more markedly from 1994 to 1995 (20 percent) than did overall
traces (11 percent). In a t-test of 1994 and 1995 monthly means, the drop in assault weapon traces was statistically
significant (p=.01, two-tailed test), while the drop in total traces was not (p=.22, two-tailed test). Moreover, the
drop in assault weapon traces was substantially greater than the declines in gun murder (12 percent), gun robbery
(8 percent), and gun assault (6 percent) for the same period. This suggestmthal gse of assault wpans
decreased from 1994 to 1995, both in absolute terms and relative to crime trends generaliyiomn adidation
of assault weapons in crime was less in 1995 than in 1993.

5.1.4. Analysis of Select Assault Vipons

As noted in Chapter 2, many of the foreign makes and models banned by Title XI were banned from
importation prior to the passage of that legislation. Thus, any recent decrease in the use of those weapons cannot
be attributed unambiguously to the effects of the Crime Act. For this reason, we concentrated our analyses below
on a select group of domestic assault weapons whose akNgilaias not affected by legislation or regulations
predating the 1994 Crime Act. These guns include the ARtByfgincluding the variouson-Colt copies), the
Intratec family (including the AA Arms AP-9), and the SWhtgun family.

In addition, we selected a small number of firearm models which, as manufactured, fail the features test
of the assault weapons legislation. These weapons had to meet three selection criteria: 1) the weapon had to be in
production at théime of the Crime Act (if the wgen was a foreign weapon, its importation could not have been
discontinued prior to the Crime Act¥;2) there had to be 30 or more trace requests for assault weapons made by
that manufacturer during the period January 1993 through April 1994; and 3) the weapon had to have an
unambiguous assault weapon designation as it was manufactured prior to the ban (i.e., its status could not be
conditional on optional feature®j. These criteria ensured that we would capture the most prevalent assault
weapons that werdill being sold in primary markets just prior to the effective date of Title XI. We used January
1993 through April 1994 as the selection period in order tomibe effects on the gun market which may have
resulted from the passage of the assault weapons legislation by the U.S. House of Representatives in May of 1994.

52 Heckler and Koch, for example, manufactured a number of rifle and handgun models which were relatively
common among assault weapon traces (i.e., the HK91, HK93, HK94, and SP89). However, these models were all discontinued
between 1991 and 1993 (Fjestad 1996, p.531).

53 BATF officials assisted us in these designations. The only weapon which passed the first two criteria but not the

third was the Franchi Spas 12 shotgun. The assault weapon trace file contained 53 trace requests for this model prior to May
1994.
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The features test weapons selected for the analysis were: Calico M950 and M110 model handguns; Calico M100,
M900, and M951 model rifles; and Feather AT9 and AT22 model rifles.

This select group of assault weapons accounted for 82 percent of assault weapon tnatesi sab
BATF during the study period. Yearly trends in trace requests for these weapons (see Table 5-5) were virtually
identical to those for all assault weapons. Most importantly, average monthly traces were 20 percent lower in
1995 than in 1994 (p=.01, two-tailed test). Figure 5-1 displays the trend in monthly traces for these firearms.

Figure 5-1. National ATF trace data: Traces for select assault weapons, January 1993—May 1996
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Includes AR15 group, Intratec group, SWD handgun group, and selected Calico and Feather models

Table 5-5.  Traces for select assault weapohgdanuary 1993—May 1996

Percent change from
Year Total Monthly average previous year
1993 3,040 253 N/A
1994 3,358 280 +10%
1995 2,673 223 - 20%
1996 1,323 265 + 8%*
(Jan.-May)

*Change is expressed relative to January through May of 1995.

"Includes traces for AR15 group, Intratec group, SWD handgun group, and selected Calico and Feather models.
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5.15. Assault Weapon Traces for Violent (®nes andDrug-Related Crimes

To fulfill Title XI's mandate to assess the effects of the ban on violent and drug-related crime, we also
analyzed assault weapon traces associated with violent crimes (murder, assault, and robbery) and drug-related
crimes. We used our select group of assault weapons for this analysis. Yearly trends for these traces are presented
in Table 5-6. Monthly trends are graphed in Figure 5-2 and Figure 5-3. A striking feature of these numbers is
their small magnitude. On average, the monthly number of assault weapon traces associated with violent crimes
across the entire nation ranged from approximately 30 in 1995 to 44 in 1996. For drug crimes, the monthly
averages ranged from 34 in 1995 to 50 in 1994.
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Figure 5-2.  National ATF trace data: Traces for select assault weapons (violent crimes)

National ATF Trace Data
Traces for select assault weapons (Violent Crimes), Jan 93-May 96
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Includes AR15 group, Intratec group, SWD handgun group, and selected Calico and Feather models.

Figure 5-3. National ATF trace data: traces for select assault weapons (drug crimes)

National ATF Trace Data
Traces for select assault weapons (drug crimes), Jan 93-May 96
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Includes AR15 group, Intratec group, SWD handgun group, and selected Calico and Feather models.
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Table 5-6.

Traces for select assault weapohganuary 1993—May 1996 (violent and drug-related crimes)

Violent Crimes:

Percent change from

Year Total Monthly average previous year
1993 513 43 N/A
1994 428 36 -17%
1995 354 30 -17%
1996 222 44 + 35%*
(Jan.-May)
Drug-Related Crimes:

Percent change from
Year Total Monthly average previous year
1993 498 42 N/A
1994 595 50 +19%
1995 403 34 -32%
1996 217 43 + 24%*
(Jan.-May)

*Change is expressed relative to January through May of 1995.

"Includes AR15 group, Intratec group, SWD handgun group, and selected Calico and Feather models.

Traces for assault weapons associated with violent crimes dropped 17 percent in both 1994 and 1995.
Both decreases were greater than the decreases which occurred for violent gun crimes in each of those years.
However, assault weapon traces for violent crime rebounded 35 percent in 1996 to a level comparable with that in

1993.

Assault weapon traces for drug crimes followed pattem#as to those for all assault weans. Assault
weapon traces increased 19 percent from 1993 to 1994, decreased 32 percent from 1994 to 1995, and then
increased 24 percent from 1995 to 1996. The yearly fluctuations of these traces were greater than those for all
assault weapons, but the drug trace numbers may be relatively more unstable due to the small number of weapons

under consideration.

5.1.6. Conclusions on National Trends in the Use of Assault Weapons

National-level data suggest that the use of assault weapons, as measured by trace requests to BATF,
declined in 1995 in the wake of the Crime Act. The 20 percent decrease in assault weapon trace requests from
1994 to 1995 was greater than occurred overall, and it was greater than the 6 to 12 percent national drop in violent
gun crime. This is demonstrated graphically in Figure 5-4. Assault weapon traces for violent crimes and drug-
related crimes also decreased in 1995 by amounts comparable to or greater than the overall drop in assault weapon
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traces. Further, there were approximately 13 percent fewer assault weapon trace requests in 1995 than during the
pre-ban year of 1993

Figure 5-4. Relative changes in total and assault weapon traces
Relative Changes in Total and Assault Weapon Traces
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Another indication that this was an effect from the ban is that assault weapon traces declined less in 1995
in states which had their own bans prior to the Federal legislation. Table 5-7 presents combined yearly traces for
our select assault pistol group in the four states with assault weapon bans: California, New Jersey, Connecticut,
and Hawaii. In general, assault weapon traces in these states followed the same pattern as did the national figures.
The increases in 1994 and 1996 were larger than the national increases which occurred during those years, but the
1995 decrease was smaller than the national assault weapon decrease. Further, the decline in these ban states was
consistent in magnitude with the national drop in gun cfitne.

54 The data also do not show any obvious substitution of non-banned long guns for assault weapons. Trace requests
for shotguns decreased 10 percent in 1995. Total rifle traces increased 3.5 percent in 1995, but our select group of assault
weapon rifles (AR15 group and selected Calico and Feather models) also increased 3 percent. Thus, banned and non-banned
rifles did not follow divergent trends. With currently available data, we have not been able to assess whether the assault
weapon ban led to displacement to other categories of weapons, such as non-banned semiautomatic handguns capable of
carrying pre-ban large-capacity magazines.

55 We chose to examine only assault weapon pistols because assault rifles are rarely used in crime and Hawaii's
assault weapons legislation covers only handguns. Maryland passed an assault pistol ban in 1994, but the legislation was passed
only a few months prior to the Federal ban, so we did not include Maryland as a ban state.

All of the assault pistol ban states outlawed one or more of the handguns in our select group of assault pistols.
However, the coverage of these state laws varied, and our select assault pistols were not banned in all of these states. We
therefore conducted a supplemental analysis focusing on the Intratec TEC-9 series and the M10/M11 series made by SWD and
others. As far as we can determine, these guns were covered by all of the state assault pistol bans. Trace requests for TEC-9's,
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Table 5-7.  Assault pistol traces, ban states (CA, NJ, CT, and HI), January 1993—May 1996

Percent change from
Year Total Monthly mean previous year
1993 204 17 N/A
1994 228 19 +12%
1995 210 18 - 8%
1996 106 21 +15%
(Jan.-May)

*Change is expressed relative to January through May of 1995.

Nationally, traces for assault weapons rebounded in 1996 to a level higher than that of 1993 but lower
than that of 1994. This could represent leakageilietgal channels from the stockpile of legal, grandfathered
assault weapons manufactured prior to the implementationlefXl. Production of assault weapons increased
considerably in 1994, and prices of these weapons fell to pre-ban levels in late 1995 and early 1996 (see Chapter
3). Over the next few years, it is possible that more, rather than fewer, of the grandfathered widapake w
their way into the hands of criminals ttugh secondary markets.

On the other hand, the increase for 1996 may be an artifact of recent BAdtivies to increase trace
requests from local police. The rebound in assault weapon traces might also reflect an as yet undocumented
rebound in gun crime in 1996. Unfortunately, we cannot disentangle thesdljiessibith data available at this
time, and it is not yet clear whether th@95 decrease in our indicator of assault weapon use was temporary or
permanent’

5.1.7. The Prevalence of Assault Weapons Among Crifbens

As is shown in Figure 5-5, assault weapon traces decreased as a proportion of all traces throughout the
entire study period. Whileiffe XI may have contributed to this tr@, it is apparent that the trend began before
implementation of Title XI, ad, to a large degree, must reflect the disproportionate growth in trace requests for
non-assault weapons rather than a continual decline in the prevalence of assault weapons.

M10's, and M11's from the ban states rose 1% from 1993 to 1994, decreased 6% from 1994 to 1995, and remained steady from
1995 to early 1996. The 6% drop in 1995 seems to confirm that assault weapon trace requests dropped in the ban states after
implementation of the federal law but by smaller percentages than assault weapon trace requests nationwide.

56 |n light of the substantial instrumentation problems with these data and the threat which such problems pose to
quasi-experimental time series designs (Campbell and Stanley 1963, pp.40-41), we elected not to pursue more sophisticated
methods, such as an interrupted time series analysis, with these data.
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Figure 5-5. National ATF trace data: Assault weapons as a proportion of all traces

National ATF Trace Data
assault weapons as proportion of all traces
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Despite this problem with interpreting trends in the prevalence of assault weapon traces, the 1996 trace
figures arguably provide the best available estimate of the prevalence of asspalisseaong crime guns.
Firearm tracing should now be more complete and less biased thantimeupyeviously. For January thugh
May of 1996, assault weapons accounted for 3 percent of all trace requests. Our group of select domestic assault
weapons represented 2.5 percent of all traces. Traces for the select assault weapon group accounted for 2.6 percent
of traces for guns associated with violent crimes and 3.5 percent of traces for guns associated with drug crimes.
This is consistent with previous research indicating that assault weapons are more likely to be associated with drug
crimes than with violent crime (Cox Newspapers 1989; Kleck 1991). At thetsamehese numbers reinforce
the conclusion that assault weapons are rare among crime guns.

5.1.8. Crime Types Associated with Assault ¥®ns

Table 5-8 displays the types of offenses with which assault weapons were associated. For each year,
approximately two-thirds of assault weapons were tied to weapons offenses. Drug offenses were the next most
common, accounting for 16 to 18 percent of assault weapon traces for each year. Violent offenses ranged from 13
to 17 percent of assault weapon traces. For comparison, the percentage of total traces associated with drug
offenses varied between 12 and 13 percent during this period. Violent offenses accounted for 12 to 16 percent of
total traces. Hence, assault weapons were more likely to be associated with drug offenses than were other traces.
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Table 5-8.  Assault weapon trace requests to BATF by crime type

1993 1994 1995 1996 (Jan—May)
Offense type* (N=3,725) (N=4,048) (N=3,226) (N=1,500)
Murder/Homicide .097 .069 .063 .072
Aggravated assaults .048 .040 .051 .076
Robbery .027 .018 .020 .022
Drug abuse violations .167 .182 161 174
Weapons; carrying, 647 665 661 581
possessing, etc.
Other offenses .015 .025 .046 .075

*Offense type could not be determined for 1 percent of assault weapon traces in 1993, 1994, and 1995. Offense
type could not be determined for 7 percent of assault weapon traces in 1996.

5.2. ASSAULT WEAPON UTILIZATION : LOCAL POLICE DATA

SOURCES

5.2.1. Introduction and Data CollectiorEffort.

Because of our concerns over the validity of national BATF trace data for measuring the distribution of
guns used in crime, we attempted to collect and analyze data from a number of police departments around the
country. We sought to acquire data on all firearms confiscated in these jurisdictions, rather than just firearms for
which BATF trace requests were made. Analyzing all guns confiscated in a jurisdiction provides a more complete
and less biased picture of weapons used in crime than does analysis of guns selected for BATF traces. The
disadvantage of using local agency gun seizure data is that trends in any given jurisdiction may not be indicative
of those elsewhere in the nation. Of course, local agency dattiileselgect to general limitations regarding
police gun confiscation data which were raised in the last section (i.e., not all guns confiscated by police are used
in violent or drug-related crime and not all guns used in crime are seized by police).

Unfortunately, the attempt to collect local gun data fell short of our expectations. Our intention was to
collect data from cities in states both with anchwitt their own assault weapon bans. Further, we concentrated
our data collection effort on cities in states which had relatively high ratamofiolence. To this end, we
contacted several police departments around the country. However, most of the departments that we contacted
either did not have their property records computerized or had only computerized their records a few months prior
to the implementation of the Crime Act, thus precluding the collection of meaningful pre-ban baselie data.

Ultimately, we obtained data from two cities, St. Louis and &gsteither of which is subject to a State
assault weapon ban. From St. Louis, we acquired a database on all firearms confiscated by police from 1992
through 1995 (N=13,863). Our Boston data consist of monthly counts of various categories of firearms
confiscated by Boston police from 1992 through August of 1996 (total confiscations numbered 3,840 for this
period). For both locations, we examined trends in confiscations of our select domestic assault weapon group (i.e.,
the AR15, Intratec, and SWDrfalies and selected Calico and Feather models). In additie approximated
trends in confiscations of semiautomatic handguns capable of accepting large-capacity magazines by analyzing
confiscations of selected Glock and Ruger pistols.

57 Time, cost, and personnel considerations limited our ability to implement on-site data collection efforts.
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The patterns we discovered were relatively consistent in both cities. Assaptirwemmfiscations were
rare both before and after the ban. In both cities, the data uggestive of a decrease in assault weapon
confiscations after the ban. As a fraction of all confiscated guns, assault weapons decreased roughly 25% in these
cities. Thus, these data sources provide some confirmation of our inferences regarding agsaulreveds from
the national trace data. Further, we were able to examine the crimes with which assault weapons were associated
in St. Louis and found that, as in the national data, assault weapons are overrepresented in drug offenses but not in
violent offenses. Finally, confiscations of non-banned semiautomatic handguns capable of accepting large-
capacity magazines increased or remained stable after the ban as a fraction of all confiscated handguns in both St.
Louis and Bostof8

5.2.2. Assault Weapons in St. Louis and Boston

St. Louis police confiscated 180 weapons in the select assault weapon group between 1992%8nd 1995.
The vast majority of these weapons were from the Intratec and SWD assault pistol groups. Average monthly
confiscations of assault weapons dropped from 4 to 3 after the ban’s implementation (see Table 5-9). Total gun
seizures also dropped during the post-ban months. In order to control for the general downward trend in gun
confiscations, we examined assault weapons as a fraction of all confiscated guns. Prior to the ban, assault
weapons accounted for about 1.4% of all guns. After the ban they decreased to 1% of confiscated guns, a relative
decrease of approximately 29%. A contingency table chi-square test indicated that this was a statistically
meaningful drop (p=.05). In adibn, assault weapons represented a lower fraction of all guns confiscated during
1995 (.009) than

Table 5-9.  Summary data on guns confiscated in St. Louis, January 1992 — December 1995

Pre-ban Post-ban

(Jan. ‘92—Aug. ‘94) (Sept. ‘94-Dec. ‘95) Change
Total guns confiscated
Total 9,372 4,491
Monthly mean 293 281 -4%
Assault guns
Total 134 46
Monthly mean 4 3 -25%
Proportion of confiscated guns .014 .010 -29%
Large-capacity handguns (Ruger
and Glock)
Total 118 93
Monthly mean 4 6 +50%
Proportion of all handguns .018 .031 +72%

58 As stated above, analyses of local data sources have the limitation that they are not necessarily indicative of those
elsewhere in the nation. We cannot address the various local conditions which may have impacted recent gun trends in the
selected cities. However, we should note that youth gun violence initiatives sponsored by the National Institute of Justice have
been ongoing in each city during recent years. It is not clear at this time what impact, if any, these initiatives have had upon the
gun trends that are the subjects of our investigation.

59 The St. Louis data contain a few SWD streetsweeper shotguns in addition to SWD assault pistols.
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during 1993 (.018), the last full calendar year prior to the passage and implementation of the ban. A monthly trend
line for assault weapons as a fraction of all guns is shown in Figuf€ 8L6.

Figure 5-6. Assault weapons as a proportion of all confiscated guns, St. Louis, 1992—95
Assault weapons as a proportion of all confiscated guns
St. Louis, 1992-1995
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A similar picture emerged from Bast. From 1992 through August of 1996, Boston police seized only
74 of these weapons. As in St. Louis, the vast majority were Intratec and SWD assault pistols. Table 5-10 shows

60 we also estimated interrupted time series models to test the post intervention change in the monthly trend for the
assault weapons proportion measure. As in the NCIC analysis reported in Section 4.3 (p.50) we considered various models of
impact. An abrupt, temporary impact model might seem appropriate, for example, based on the price trends presented in
Section 4.1(p.24). Both abrupt, permanent and gradual, permanent impacts are also plausible and seem to better match the
pattern displayed in the St. Louis data. At any rate, these analyses failed to confirm that there was a significant change in
assault weapons as a fraction of all guns. (The best fitting model was an abrupt, permanent impact model with an
autoregressive parameter at the third lag).

However, we have emphasized the chi-square proportions test because the monthly series is rather short (N=48) for
interrupted time series analysis (McCleary and Hay 1980) and because the monthly trend line provides no strong indication that
the post ban drop was due to a preexisting trend.

61 Average monthly confiscations of long guns (rifles and shotguns) increased somewhat from 88 in the pre-ban
months to 92 after the ban. As a proportion of all confiscated guns, long guns rose from .299 before the ban to .326 after the
ban. Thus, the decrease in assault weapons may have been offset by an increase in the use of long guns. However, we did not
have the opportunity to investigate the circumstances under which long guns were seized. The post-ban increase could have
been due, for example, to an increase in the proportion of confiscated guns turned in voluntarily by citizens. In addition, the
ramifications of a long gun substitution effect are somewhat unclear. If, for instance, the substituted long guns were .22 caliber,
rimfire (i.e., low velocity) rifles (and in addition did not accept large-capacity magazines), then a substitution effect would be
less likely to have demonstrably negative consequences. If, on the other hand, offenders substituted shotguns for assault
weapons, there could be negative consequences for gun violence mortality.
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the respective numbers of total firearms and assault weapons seized before and after the Crime Act. The average
number of assault weapons seized per month dropped from approximately 2 before the ban to about 1 after the
ban, but total gun seizures were aldtifg. As a fraction of all guns, assault weapons decreased from .021 before
the ban to .016 after the ban, a relative decrease of about 24%. A contingency table chi-square test indicated that
this change was not statistically meaningful (p=.38), but the numbers provide some weak indication that assault
weapons were dropping at a faster rate than were other guns. Quarterly trends for the proportions variable shown
in Figure 5-7 suggest that assault weapons were relatively high as a proportion of confiscated guns during the
quarters immediately following the ban, but theapgred off notably starting in the latter part of 19983

Table 5-10. Summary data on guns confiscated in Boston, January 1992 — August 1996

Pre-ban Post-ban

Jan. ‘92—Aug. ‘94) (Sept. ‘94—Aug. ‘96) Change
Total guns confiscated
Total 2,567 1,273
Monthly mean 80 53 -34%
Assault guns
Total 53 21
Monthly mean 2 1 -50%
Proportion of confiscated guns .021 .016 -24%
Large-capacity handguns (Ruger
and Glock)
Total 28 17
Monthly mean 1 1 0%
Proportion of all handguns .015 .016 +7%

62 \We did not estimate time series models with the Boston data due to the rarity with which assault weapons were
confiscated during the study period.

63 |n other analyses, we found that long guns decreased as a proportion of gun confiscations throughout the period,
suggesting that there was not substitution of long guns for assault weapons in Boston.
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Figure 5-7. Assault weapons as a proportion of all confiscated guns by quarter, Boston, January 1992—August 1996
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5.2.3. Assault Weapons and Crime

Using the data from St. Louis, we were able to investigate the types of crimes with which assault weapons
were associated. Approximately 12% of the assault weapons seized in St. Louis during the study period were
associated with the violent crimes of homicide, aggravated assault, and robbery. Overall, about 12% of all
confiscated guns were associated with these crimes. Hence, assault weapons do not appear to be used
disproportionately in violent crime relative to other guns in these data, a finding consistent with our conclusions

about national BATF trace data (see previous section). Overall, assault weapons accounted for about 1% of guns
associated with homicides, aggravated assaults, and robberies.

However, 27% of the assault weapons seized in St. Louis were associated with drug offenses. This figure
is notably higher than the 17% of all confiscated guns associated with drug cfafides.finding is also
consistent with our national trace data analysis showing assault weapons to be more heavily represented among

drug offenders relative to other firearms. Nevertheless, only 2% of guns associated with drug crimes were assault
weapons.

5.24. Unbanned Handgun<apable of Acepting Large-apacity Magazines

We could not directly measure criminal use of pre-ban large-capacity magazines. Therefore, in order to
approximate pre-ban and post-ban trends, we examined confiscations of a number of Glock and Ruger handgun
models which can accept large-capacity magazines. These guns are not banned by the Crime Act, but they can

64 Some of the guns associated with drug charges were also tied to weapons charges.
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accept banned large-capacity magazines. We selected Glock and Ruger models because they are relatively
common in BATF trace data (BATF 1995a, p.35). A caveat to the analysis is that we were not able to obtain data
on the magazines recovered with these guns. Consequently, we cannot say whether Glock and Ruger pistols
confiscated after the ban were equipped with pre-ban large-capacity magazines. It is also possible that trends
corresponding to Glocks and Rugers are not indicative of trends for other unbanned, large-capacity handguns.

As was discussed in Chapter 4 (see the NCIC stolen gun analysis), the hypothesized effects of the ban on
this group of weapons is ambiguous. If large-capacity handgun magazines have become less available since the
ban as intended (indeed, recall that the magazine price analysis in Chapter 4 indicated that prices of large-capacity
magazines for Glock handguns remained at high levels through our last measurement period in the spring of
1996), one might hypothesize that offenders would find large-capacity handguns like Glocks and Rugers to be less
desirable, particularly in light of their high prices relative to other handguns. If, on the other hand, large-capacity
magazines for these unbanned handgunstérevisiely available, offenders seeking high-quality rapid-fire
capability might substitute them for the banned assaulpovea

With the St. Louis data, we investigated trends in confiscations of all Glock handguns and Ruger P85 and
P89 models. Police confiscated 118 of these handguns during the pre-ban months and 93 during the post-ban
months (see Table 5-9). The monthly average increased from approximately 4 in the pre-ban months to 6 in the
post-ban period. As a fraction of all confiscated handguns, moreover, the Glock and Ruger models rose from .018
before the ban to .031 after the ban, a relative increase of 72%. (These handguns also increased from .037 to .065
— a 76% change — as a fraction of all semiautomatic handguns; thus, the upward trend for these guns was not
simply a result of a general increase in the use of semiautomatic handguns). However, Figure 5-8 shows that these
handguns were trending upward as a fraction of all handguns well before the ban was implemented. (For this
reason, we did not conduct contingency table chi-square tests for the pre-ban and post-ban proportions). Visually,
it appears that the ban may have caused this trend to level off. Nevertheless, an interrupted time series analysis
failed to provide evidence of a ban effect on the proportion of handguns which were unbanned large-capacity
semiautomatic8®

65 |n preliminary analysis, we found that the noise component of this time series was substantially affected by a
modest outlier value at the last data point. We were able to estimate a better fitting model with more stable parameters with the
outlier removed. After removing this data point (N=47), the final noise component consisted of a moving average parameter at
the third lag, autoregressive parameters at lags two and four, and a seasonal autoregressive parameter at the twelfth lag. As in
the time series analyses reported elsewhere, we examined a variety of impact models. The most appropriate impact model for
the data was an abrupt, permanent impact. The impact parameter was positive (.006) but statistically insignificant
(t value=1.13).
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Figure 5-8. Unbanned large-capacity handguns as a proportion of all confiscated handguns,
St. Louis, 1992-95
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Figure 5-9. Unbanned large-capacity semiautomatic handguns as
Boston, January 1992—August 1996
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Includes Glock 17 and Ruger P85 models.

The data we acquired from Boston included counts for two specific unbanned, large-capacity handgun
models, the Glock 17 and Ruger P85. Police in Boston confiscated 28 of these guns from January 1992 through
August of 1994 and 17 from September 1994 through August 1996 (see Table 5-10). As a proportion of all
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confiscated handguns, these models increased slightly from .015 before the ban to .016 after the ban. However, a
contingency table chi-square test indicated that this difference was not statistically meaningfulffo¥183).

quarterly trend for the proportion measure is displayed in Figure 5-8. The pattern does not suggest any meaningful
trends over timé&’

In sum, the data from St. Louis and Boston do not warrant any strong conclusions one way or the other
with respect to the use of large-capacity magazines, as crudely approximated by confiscations of a few relatively
popular unbanned handgun models which accept such magazines. The ban on large-capacity magazines does not
seem to have discouraged the use of these guns. At thaismmthe assault wean ban has not caused a clear
substitution of these wpans for the banned large-capacity firearms.

66 We did not attempt any time series analyses with these data due to the rarity with which these guns were
confiscated in Boston.

67 A caveat to this analysis is that the Ruger P85 was discontinued in 1992 and replaced with a new version called the
P89 (Fjestad 1996, p.996). The P89 was one of the ten most frequently traced guns nationally in 1994 (BATF 1995a, p.35).
Unfortunately, we did not acquire data on confiscations of P89's in Boston (the P89 was included in our St. Louis figures). Had
we been able to examine P89's in Boston, we may have found a greater increase in the use of unbanned, large-capacity
handguns after the ban. Accordingly, the most prudent conclusion from the Boston data may be that there are no signs of a
decrease in the use of unbanned, large-capacity handguns.
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6. POTENTIAL CONSEQUENCES OFASSAULT WEAPON USE

The Congressional mandate for this study required us to study how tiitteeShbans on assault
weapons and large-capacity magazines affected two consequences of using those weapons: specifically, violent
and drug-related crime. Among violent crimes, we devoted most attention to gun murders, because it is the best
measured. However, the total gun murder rate is an iitisenigdicator of ban effects dzause only a fraction of
gun murders involve large-capacity magazines, and only about 25 percent of those murders involve the banned
assault weapons. Therefore, we carried out supplementary analyses of certain categories of gun murders that more
commonly involve the banned guns and magazines: events that invdtiygergun murder viims, gun murders
involving mutiple wounds, andikings of law enforcement officers. Unlike the BATFRte data analyzed in
Chapter 5, available data sources did not permit us to categorize these events on the basis of relationship to drugs.

6.1. TRENDS IN STATE-LEVEL GUN HOMICIDE RATES

To estimate the impact of the Subtitle A bangjan homicide rates, wetémated multivariate
regression models using data from all states with reasonably consistent Supplementary Homicide Reporting over
the sixteen-year period 1980 through 1995. We closely followed the approach used by Marvell and Moody (1995)
to analyze the impact of enhanced prison sentences for felony gun use. Marvell and Moody generously provided
their database, which we updated to cover the post-ban period.

Any effort to estimate how the ban affected giue murder rate must confront a fundamental problem,
that the maximum achievable preventive effect of the ban is almost certainly too small to detect statistically.
Although our statistical model succeeded in explaining 92 percent of the variation in State murder rates over the
observation period, a post hoc power analysis revealed that it lacks the statistical power to detect a preventive
effect smaller than about 17 percent of all gun murders under conventional standards of statistitity.f@i#b
reduction that large would amount to preventing at least 2.4 murders for everynométeal with an assault
weapon before the ban, or, alternatively, preventing two-thirds of all gun muraensitted with large-capacity
magazines — obviously impossible feats given the avéithabf substitutes for the banned wemns®® While
there are substantially smaller reductions that would benefit society by more than the cost of the ban, they would
be impossible to detect in a statistical sense, at least until thaddi8nulates more years of post-ban data.

Within this overall constraint, our strategy was to begin with a “first-approximation” estimate of the ban
effect on murders, then to produce a series of re-estimates intended to rule out alternative explanations of the
estimated effect. Based on these efforts, our best estimate of the short-run effect is that tteubad pr6.7
percent reduction in gun murders in 1995. However, we caution that for the reasons just explained, we cannot
statistically rule out the possibility that no effect occurred. Also, we expect any shd@9bipreventive effect
on gun murders to ebb, then flow, in future years, as the stock of grandfathered assault weapons makes its way to
offenders patronizing secondary markets, while the stock of large-capacity magazines dwindieseover

The following sections first describe our data set, then explain our analyses.

68 By conventional standards, we mean statistical power of 0.8 to detect a change, with .05 probability of a Type 1
error.

69 Moreover, no evidence exists on the lethality effect of limiting magazine capacity.
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6.1.1. Data

Data for gun homicides are available for the entire 1980-95 period of the study. We obtained data from
“Crime in the United States” Uniform Crime Reports for the years 1994 and 1995, and from Marvell and Moody
for the years 1980 through 1993. (Marvell and Moody used “Crime in the United States” Uniform Crime Reports
for years 1991 to 1993, and unpublished data from the FBI for the earlier years.)

Since the fraction of homicides for which weapon use was reported by states varied from state to state and
even year to year over the period, it was necessary to adjusttanthke data. To address this reporting problem,
we adopted Marvell and Moody’s (1995) approach to compile what they call a “usable” data series, consisting of
observations (each year for each state) for which homicide weapon-use reporting is at least 75 percent complete
(See Marvell and Moody, 199%9. On this basis we had to eliminate a certain portion ofjtircehomicide data
(see Table 6-2) For each observation that met this requirement, the number of gun homiciddtiplias foya
correction factor defined as the ratio of the FBI estimate for the total number of reported homicides in the state to
the number of homicides for which the state reported weapon data.

We used Marvell and Moody'’s rule of retaining states in the analysis only if they had data for seven or
more consecutive yedrsand added the additional requirement that states must have had gun homicide data for
the post-intervention year, 1995. (This kigthal requirement caused us to eliminate four states entirely from the
analysis: Delaware, Kansas, Nebraska, and New Mexico.) In addition, Marvell and Moody made allowances for
otherwise adequate seven-year series that contained a single year of data that did not meet the above requirements.
Provided the reporting rate was at least 50 percent and the corrected figure did not “departjieetly”
surrounding years, the state was not dropped from the analysis. (These are: Louisiana 1987, South Carolina 1991,
Tennessee 1991, and Wyoming 1982.) A further allowance was, that if the reporting rate was below 50 percent, or
if the adjusted number did depart from surrounding years, the percentage of gun homicides was revised as the
average of that for the four surrounding years. (These are: Alaska 1984, Arizona 1989, Idaho 1991, lowa,1987,
Kentucky 1983, Maryland 1987, Minnesota 1990, North Dakota 1991, Texas 1982, and Vermont, 1993.) In the
end, “usable data” remained for 42 states for the analysis (see Table 6-2).

To allow us to account for intervening influences on gun homicide rates, we gathered data for several
time-varying control variables that proved statistically significant in Marvell anddy's analysis. Two
economic variables (state per capita personal income and state employment rate) and two age structure variables
were included. State per capita personal income was available from the Bureau of Economic Analysis for all
years; we obtained data for 1991-95 directly from the Department of Commerce, while Marvell and Moody
provided us the data for earlier years. State employment rates were available from the Bureau of Labor Statistics,
Department of Labor for 1994 and 1995 and from the Bureau of Economic Analysis (via Marvell and Moody) for
year 1980-93. Data on the age structures of state populations were available from the Bureau of the Census

70 An alternative approach would have been to use mortality data available from the National Center for Health
Statistics through 1992, then to append NCR data for the subsequent years. We were concerned about possible artifactual
effects of combining medical examiners’ and police data into a single time series, but recommend this approach for future
replication.

"1 However, we departed from Marvell and Moody by including observations for years that followed a gap in a series
of “usable” data and were therefore not part of a seven-year string. The state was treated as a missing observation during the

gap.

72 pccording to Marvell and Moody, a single year of data does not “depart greatly” from surrounding years if either
the percentage of gun murders falls within the percentages for the prior and following years, or if it is within three percentage
points of the average of the four closest years.
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unadjusted estimates of total residpapulation of each state as of July 1 of each year. (We obtained these data
directly for years 1994-95, while Marvell and Moody generously provided us with the data for earlier years).

6.1.2. Research Design

As a first approximation for estimating effects of the assaulpae&an, we specified Model 1 as
loglinear in state gun homicide rate (adjusted as described above) and a series of régr@$soregressors
were:

. A third-degree polynomial trend in the logarithm of time;

. A dummy variable for each state;

. State per-capita income and employment rates for each year (logged);

. Proportions of the population aged 15-17 and 18-24 (logged);

. D95, a 1995 dummy variable, which represented ban effects in this first-approximation model; and

. PREBAN, a dummy variable set to represent states with assault weapon bans during their pre-ban years.

We represented time with the gobmial trend instead of a series of year dummies for two reasons.
First, by reducing the number of time parameters to estimate from 15 to 3, we improved statistical efficiency.
Second, during seitiwity analyses after Model 1 was fit, we discovered thatadpced more conservative
estimates of ban effects than a model using time dummies (that model implicitly cot@2dsvels to 1994
levels instead of to the projected trend for 1995), becausettheated trend began decreasing at an increasing
rate in the most recent years. We included the economic and demographic explanatory variables because Marvell
and Moody (1995) had found them to be significant influences on state-level homicide rates using the same data
set. PREBAN was included so that for states with their own assault weapon bans, the D95 coefficient would
reflect differences between 1995 and only those earlier years in which the state’s gun ban was in place.

As shown in Table 6-1, Model 1 estimate8.@ percent reduction in gun murder rates in the year
following the Crime Act, based on a statistically significant estimated coefficient fa@8edummy variablé?
This estimated coefficient, of course, reflects the combined effect of a package of interventions that occurred
nearly simultaneously with the Subtitle A bans on assaulpereaand large-capacity magazines. These include:
the Subtitle B ban on juvenile hdgun possession and the new8lé&C FFL application and reporting
requirements, other Crime Act provisions, the Brady Act, and a variety of State and local initiatives.

We reasoned that if the Model 1 estimate truly reflected assaytowédran effects, then by
disaggregating the states we would find a larger reduction in gun murders in the states without pre-existing assault
weapon bans than in the four states with such bans prior to 1994 (California, Connecticut, Hawaii, and New
Jersey). To test this hypothesis, wireated Model 2, in which D95 was rejled by two interaction terms that
indicated whether or not a State ban was in place in 1995. As shown in Table 6-1, disaggregating the states using

73 We weighted the regression by state population to adjust for heteroskedasticity and to avoid giving undue weight to
small states.

741n our sensitivity analyses of models in which the polynomial time trend was replaced with year dummies, the
corresponding Model 1 estimated reduction was 11.2 percent, and the estimated coefficient was statistically significant at the
.05 level. Similarly, for alternatives to Models 2-4, the estimated ban effects were 2 to 3 percent larger than those shown in
Table 6-1 and were statistically significant at the .05 level.
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Model 2 did produce a larger estimated ban effect, a statistically significant reducti@3 piercent in the states
without their own bans.

Table 6-1.  Estimated Coefficients and Changes in Gun Murder Rates from Title XI Interventions

Percent test
Model Subgroup for 1995 impact Coefficient change statistic
1 All Usable (N = 42) -0.094 + -9.0% -1.67
2 States without AW ban -0.108 + -10.3 -1.88
(N=38)
States with AW ban -0.001 -0.1 -0.01
(N =4)
3 States without AW or JW ban -0.102 -9.7 -1.56
(N=22)
States without AW, with JW ban -0.115 -10.9 -1.64
(N=16)
States with AW, without JW ban -0.076 -7.3 -0.41
(N=2)
States with AW and JW ban 0.044 4.5 0.39
(N=2)
4 California and New York excluded: -0.103 -9.8 -1.58
States without AW or JW ban
(N=22)
States without AW, with JW ban -0.069 -6.7 -0.95
(N=15)
States with AW, without JW ban -0.079 -7.6 -0.43
(N=2)
States with AW and JW ban 0.056 5.8 0.30
(N=1)

+ Statistically significant at 10-percent level

To isolate the hypothesized Sitle A bans from the Subtitle B ban on juvenilentigun possession, we
estimated Model 3, in which D95 was used in four interaction terms with dummy variables indicating whether a
state had its own assault weapon ban, juvenile handgun possession ban, both, or neittiercatftbtee Crime
Act.”> We also added a term, PREJBAN, which represented states with juvenile bans during their pre-ban years,
for reasons analogous to the inclusion of PREBAN. Thimates of most interest are those for the 38 states
without their own assault weapon bans. Among those, thmatsed ban effect was slightly larger in states that

75 A more restrictive alternative to Model 3 is based on the assumption that the impacts for states without assault
weapon bans and the impacts for states without juvenile handgun possession bans are additive. A model estimate under this
assumption yielded very similar point estimates and slightly smaller standard errors than Model 3. We preferred the more
flexible Model 3 for two reasons. First, the less restrictive model helps us interpret the estimates clearly in light of some of the
legislative changes that occurred in late 1994. Model 3 allows the reader to assess the consequences of the assault weapon ban
under each set of conditions that existed at the time the ban was implemented. Second, because a juvenile handgun possession
ban a fortiori prohibits the most crime-prone segment of the population from possessing the assault weapons most widely used
in crime, we hesitated to impose an additivity assumption.
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already had a juvenile handgun possession ban than in those that did not. We interpret thetforaterassa

better estimate of the assault wea ban effect because the State juvenile ban attenuates any confounding effects
of the Federal juvenile ban. In any event, however, the estimates are not widely different, and they imply a
reduction in the 10 to 11 percent range.

We were also concerned that our estimates might be distorted by the effects of relevant State and local
initiatives. Therefore, we reestimated Model 3 excludi®g5 data for California and New York. Wkdred out
these two because combined they account for nearly one-fourth of all U.S. murders and because they were
experiencing potentially relevant local interventions at the time of the ban: California’s “three strikes” law and
New York City’s “Bratton era” in policing, coming on the heels of several years of aggressive order maintenance
in that city’s subway system.

The estimation results with California and New York omitted appear as Model 4 in Table 6-1. While
dropping these states leaves three of thienased coefficients largely unaffected, it has a substantial effect on
New York’s category, states with a juvenile handgun possession ban but no assault weapon bamaiée es
ban effect in this category drops from a nearly significant 10.9 percent reduction to a clearly insignificant 6.7
percent reduction, which we take as our bestede.

To conclude our study of state-level gun homicide rates, we performediarganalysis. We were
concerned that our Model 4 estimatel®B5 ban effects could be biased by failure to control for thitialal
requirements on FFL applicants that were imposed administratively by BATF in early 1994 and included
statutorily in Subtitle C of Title XI, whichobk effect simultaneously with the assault weapon ban. These
requirements were intended to discourage new and renewal applications by scofflaw dealers who planned to sell
guns primarily to ineligible purchasers presumed to be disproportionateliynat. Indeed, they sweeded in
decreasing the number of FFLs by some 37 percent during 1994 and 1995, from about 280,000 to about 180,000
(U.S. Department of Treasury, 1997). We were concerned that if the FFLs who left the formal market during that
period were disproportionately large suppliers of gunsitoioals, then failure to control for their disappearance
could cause us to impute any resulting decrease in gun murder rates mistakenly toitleeASodm.

Unfortunately, we could use only the 1989-95 subset of our database to test thiitgpbsibause we
could not obtain state-level FFL counts for years before 1989. Therefore, we modified Model 4 by replacing the
time trend pofnomial with year dummies. We then estimated the modified Model 4 both with dralitét
logged FFL count and an interaction term between the logged count and a 1994-95 dummy variable. Although the
estimated coefficient on the interaction term was significantly negative, the estit&tetan effect was
essentially unchanged.

Table 6-2.  Years for which gun-related homicide data are not available
Gun homicide data 1980-95

Alabama O
Alaska
Arizona
Arkansas
California

Colorado

o o o o o g

Connecticut
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Gun homicide data 1980-95

Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

[llinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma

Oregon

84

No usable data
No usable data
1988-91
1980-81
u
g
No usable data
1989-1991
1991-1993
No usable data

1987-89; 1994

1990-91
1990-92
U
1988-90
O
U

No usable data
U
No usable data
No usable data
u
u
g

No usable data



Gun homicide data 1980-95

Pennsylvania O

Rhode Island O

South Carolina O

South Dakota No usable data
Tennessee U

Texas g

Utah O
Vermont 1980-83
Virginia O
Washington O

West Virginia O
Wisconsin O
Wyoming O

O indicates usable data are available for all years (1980-95) in the period

6.2. ASSAULT WEAPONS, LARGE-CAPACITY MAGAZINES, AND

MULTIPLE VICTIM /[MASSMURDERS

6.2.1. Trends in Multiple-VictimGun Homicides

The use of assault weapons and other firearms with large-capacity magazines is hypothesitiéate¢o fac
a greater number of shots fired per incident, thus increasing the probability that one or more victims are hit in any
given gun attack. Accordingly, one might expect there to be on average a higher numhkénsfpgc gun
homicide incident for cases involving assault weapons or other firearms with large-capacity magazines. To the
extent that the Crime Act brought about a permanent or temporary decrease in the use of these weapons (a result
tentatively but not conclusively demonstrated for assault weapons in Chapter 5), we can hypothesize that the
number of victims pegun homicide incident may have also declined.

We investigated this hypothesis using data from the Federal Bureau of Investigation’s Supplemental
Homicide Reports (SHR) for the years 1980 through 1995. We constructed a monthly database containing the
number of gun homicide incidents andtinitcs thioughout the natioA® The SHR does not contain information

76 The SHR is compiled annually by the FBI based on homicide incident reports submitted voluntarily by law
enforcement agencies throughout the country (see the BBifsrm Crime Reportfor more information about reporting to the
Uniform Crime Reports and the Supplemental Homicide Reports). Though the SHR contains data on the vast majority of
homicides in the nation, not all agencies report homicide incident data to the SHR, and those agencies which do report may fail
to report data for some of the homicides in their jurisdiction. In this application, it is not clear how any potential bias from
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about the makes, models, and magazine étpsof firearms used in homicides. Consequently, these results rely
on indirect, inferred links between expected changes in the use of banned weapons and trendsimn plee vic
incident measure.

From 1980 through August of 1994 (the pre-ban period), there were 184,528 gun homicide incidents
reported to the SHR. These cases involved 192, 84igngcfor an average df.045 vidcims pergun homicide
incident. For the post-ban months of September 1994 through December 1995, there were 1i8nsXilied in
17,797 incidents, for an average of 1.052imis per incident. Thus, victims per incident increased very slightly
(less than 1 percent) after the Crime Act. A graph of monthly means presented in Figure 6-1 suggests that this
increase predated the assault weapon ban. Nevertheless, an intéimgpiseties analysis also failed taguce
any evidence that the ban reduced the number of victimgupenomicide incident!

Figure 6-1. Victims per gun homicide incident, 1980-95

Victims Per Gun Homicide Incident
1980-1995
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Considering the rarity with which assault weapons are used in violent crime (for example, assault
weapons are ésnated to berivolved in 1 to 7 percent of gun homicidé8}his result is not unexpected. At the
same time, an important qualifier is that the data available for thdy stave not produced much evidence
regarding pre-ban/post-ban trends in the use of large-capacity magazines in gun crime. In the next section, we
offer a tentative estimate, based on one city, that approximately 20 to 25 pergaentainicides are comitted

missing cases would operate. That is, we are unaware of any data indicating whether reported and non-reported cases might
differ with respect to the number of victims killed.

77 \We tested the data under different theories of impact suggested by the findings on assault weapon utilization
reported in Chapter 5, but failed to find evidence of a beneficial ban effect. If anything, our time series analysis suggested that
the post-ban increase in victims per gun murder incident was a meaningful change.

78 see discussion in Chapters 2 (p.8) and 5 (p.58) and in Section 6.3 (p.87) of this chapter.
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with gun equipped with large-capacity magazines banned by the Crinf@ Atince, trends in the use of large-
capacity magazines would seem to have more potential to produce measurable effects on gun homicides. It is not
yet clear as to whether the use of large-capacity magazines has been substantially affected by the Crime Act.

Despite these ambiguities, we can at least say that this examination of SHRdatz@mo evidence of
short term decreases in the lethalitygah violence as measured by the mean number timgdilled in gun
homicide incident§9

6.3. (OONSEQUENCES OFTITLE Xl: M ULTIPLE WOUND GUN

HOMICIDES

To provide another measure of the consequences of the assault weapon/large-capacity magazine ban on
the lethality ofgun violence, we analyzed trends in the mean number of gunshot woundgipeofigun
homicides in a number of sites. In one jurisdiction, we were able to examine trendiptermound non-fatal
gunshot cases. The logic of these analyses stems from the hypothesis that offenders with assault weapons or other
large-capacity firearms can fire more times and at a more rapid rate, thereby increasing both the probability that
they hit one or more victims and the likedod that they inflict mitiple wounds on their viims. One
manifestation of this phenomenon could be a higher number of gunshot woundsifies wigun homicides
committed with assault wpans and other large-capacity firearms. To the extent tHatXll decreased the use
of assault weapons and large-capacity magazines, we hypothesize a decrease in the average number of wounds per
gun murder vitim.

To test this hypothesis, we collected data from police and medical sources on gunshot murders
(justifiable homicides were excluded) in Milwaukee County ttleand King @unty, Jersey City (New Jersey),
Boston, and San Diego County. Selection of itiexwas based on both data availability and theoretical
relevance. Jersey City and San Diego were chosen as comparison series for the othecaiisesNew Jersey
and California had their own assault weapons bans prior to the Federal ban. The New Jersey and California laws
did not ban all large-capacity magazines, but they did ban several weapons capable of accepting large-capacity
magazines. Thus, we hypothesized that any reduction in gunshot wounds per gun honticidiueito the
Federal ban might be smaller in magnitude in Jersey City and San Diego.

The data from Seattle and San Diego were collected from the respective medical examiners' offices of
those countie8! The Milwaukee data were collected from both medical and police sources by researchers at the
Medical College of Wisconsin. The Jersey City data were collected from the Jersey City Police Department.
Finally, the Boston data were provided by the Massachusetts Department of Public Health. From each of these
sources, we were able to collect data spanning from January 1992 through at least the end of 1995.itiessome ¢
we were able to obtain data on the actual number of gunshot wounds inflicted upuor,vidile in other cities
we were able to classify cases only as single wound tiipleuwound cases. Depending on data available, we
analyzed pre-ban and post-ban data in each city for either the mean number of woundsper the proportion

79 A New York study estimated this figure to be between 16 percent and 25 percent (New York State Division of
Criminal Justice Services 1994, p.7).

80 See Appendix A for an investigation of assault weapon use in mass murders.

81 The Seattle data were collected for this project by researchers at the Harborview Injury Prevention and Research
Center in Seattle. The San Diego County Medical Examiner’s Office provided data from San Diego.
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of victims with multiple vounds. We concluded this investigation with an examination of the mean number of
gunshot wounds for vions killed with assault wgens and other firearms with large-capacity magazines, based
on data from one city.

6.3.1. Wounds per Incident: Milwaukee, Seattle, and Jersey City

From the Milwaukee, Seattle, and Jersey City data, we were able to ascertain the ngubshaif
wounds suffered by gun murder tilns. Relevant data comparing pre-ban and post-ban cases are displayed in
Table 6-3. The average number of gunshot wounds pemwvilid not decrease in any of these three cities.
Gunshot wounds per \ticn actually increased in all these cities, but these increases were not statistically
significant82 83

Table 6-3.  Gunshot wounds per gun homicide victim, Milwaukee, Seattle, and Jersey City

Standard
Cases Average deviation T value P level
Milwaukee County (N = 418)
Pre-ban: January ‘92 - August ‘94 282 2.28 2.34
Post-ban: September ‘94 - December ‘95 136 2.52 2.90
Difference +0.24 0.85* 40
Seattle and King County (N = 275)
Pre-ban: January ‘92 - August ‘94 184 2.08 1.78
Post-ban: September ‘94 - June ‘96 91 2.46 2.22
Difference +0.38 1.44* .15
Jersey City (N =44)
Pre-ban: January ‘92 - August ‘94 24 1.58 1.56
Post-ban: September ‘94 - May ‘96 20 1.60 1.79
Difference +0.02 0.03 .97

* T values were computed using formula for populations having unequal variances

82 Qur comparisons of pre-ban and post-ban cases throughout this section are based on the assumption that the cases
in each sample are independent. Technically, this assumption may be violated by incidents involving multiple victims and/or
common offenders. Violation of this assumption has the practical consequence of making test statistics larger, thus making it
more likely that differences will appear significant. Since the observed effects in these analyses are insignificant and usually in
the wrong direction, it does not appear that violation of the independence assumption is a meaningful threat to our inferences.

83 We also ran tests comparing only cases from 1993 (the last full year prior to passage and implementation of Title
XI) and 1995 (the first full year following implementation of Title XI). These tests also failed to yield evidence of a post-ban
reduction in the number of wounds per case.
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Time trends in the monthly average of wounds petimi¢or Milwaukee and Seattle are displayed in
Figure 6-2 and Figure 6-3. Figure 6-4 presents quarterly time trends for Jersey City. None of the graphs provide
strong visual evidence of trends or changes in trends associated with the implementatierXbffut the
Milwaukee and Seattle graphs are somewhggsstive of upward pre-ban trends that may have been affected by
the ban. We made limited efforts to estimate interrupted time series models (McCleary d98®)apr these
two series. The Milwaukee model provided no evidence of a ban &faat| the efforts to model the Seattle data
were inconclusivé® Because the ban produced no effects in Milwaukee dti§gawas not ecessary to draw
inferences about Jersey City as a comparison site.

Figure 6-2. Gunshot wounds per gun homicide victim by month, Milwaukee County, January 1992—-December 1995

GSW Per Gun Homicide Victim By Month
Milwaukee County, Jan 1992- Dec 1995
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84 we tested the Milwaukee data under various theories of impact but failed to find evidence of an effect from the
ban.

85 The Seattle data produced an autocorrelation function (see McCleary and Hay 1980) that was uninterpretable,
perhaps as a result of the small number of gun murders per month in Seattle. Aggregating the data into larger time periods
(such as quarters) would have made the series substantially shorter than the 40-50 observations commonly accepted as a
minimum number of observations necessary for Box-Jenkins (i.e., ARIMA) modeling techniques (e.g., see McCleary and Hay
1980, p.20).
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Figure 6-3. Gunshot wounds per gun homicide victim by month, King County (Seattle), January 1992—June 1996

GSW Per Gun Homicide Victim By Month
Seattle and King County, Jan 1992-Jun 1996
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Figure 6-4. Gunshot wounds per gun homicide victim by quarter, Jersey City, January 1992—May 1996

GSW Per Gun Homicide Victim By Quarter
Jersey City, Jan 1992- May 1996
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6.3.2. Proportion of Cases With Miiple Wounds: San Diego and Boston

The data from San Diego and Boston identified cases only as being single or mutiptbamses. We
examined the proportions of pre-ban and post-ban cases involvitiglsnwounds and tilized contingency tables
with chi-square tests to determine whether pre-ban and post-ban cases differed sigritficantly.

The proportion of San Diego County’s gun homiciddimes sustaining multiple munds increased very
slightly after the ban (see Table 6-4), thus providing no evidence of a ban impact. Nor do there appear to have
been any significant temporal trends before or after the ban (see Figure 6-5).

Figure 6-5. Proportion of gunshot homicides with multiple wounds by month, San Diego County, January 1992—June
1996

Proportion of GSW Homicides With Multiple Wounds By Month
San Diego County, Jan 1992- June 1996
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The Boston data require further explanation and qualification. The data were taken from the Weapon-
Related Injury Surveillance System (WRISS) of the Massachusetts Department of Public Health (MDPH). WRISS
tracks gunshot and stabbing cases treated in acute care hospital emergency departments throughdift the state.
These data have the unique advantage of providing trends for non-fatal victimizations, but they represent a biased
sample of gunshot homicide cases because gun homicttayiound dead at the scene are not tracked by
WRISS88 Since multiple wund vidims can be expected to have a greater chance of dying at the scene, WRISS

86 Monthly and quarterly averages in the fraction of cases involving multiple wounds did not appear to follow
discernible time trends for any of these series (see Figure 6-5 through Figure 6-8). Therefore, we did not analyze the data using
time series methods.

87 For a discussion of error rates in the determination of wound counts by hospital staff, see Randall (1993).

88 The MDPH also maintains a database on all homicide victims, but this database does not contain single/multiple
wound designations and data for 1995 are not complete as of this writing.
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data are likely to undergmate the fraction ofjun homicide viims with multiple vounds. While it is possible
that this bias has remained constant over timegainehomicide trends should be treated cautiously.
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Table 6-4.  Proportion of gunshot victims receiving multiple wounds, San Diego and Boston

Proportion with Standard
Cases multiple wounds deviation
San Diego homicides (N = 668)
Pre-ban: January ‘92 - August ‘94 445 41 .49
Post-ban: September ‘94 - June ‘96 223 43 .50
Difference .02
& =0.177
P level = .674
Boston Gun homicides (N = 53)
Pre-ban: January ‘92 - August ‘94 32 .50 .50
Post-ban: September ‘94 - December ‘95 21 .38 .50
Difference -.12
£=0.725
P level = .39
Boston non-fatal gunshot victims (N = 762)
Pre-ban: January ‘92 - August ‘94 518 .18 .39
Post-ban: September ‘94 - December ‘95 244 24 43
Difference .06
£°=3.048
P level = .08
Boston total gunshot victims (N = 815)
Pre-ban: January ‘92 - August ‘94 550 .20 40
Post-ban: September ‘94 - December ‘95 265 .27 A4
Difference .07
&= 4.506
P level = .03
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An additional concern with WRISS data is that system compliance is not 100 percent. Based on figures
provided by MDPH, yearly hospital reporting rates in Boston during the study period were as follows: 63 percent
for 1992; 69 percent for 1993; 75 percent for 1994; and 79 percent for 1995. It is thus possible that gunshot cases
treated in non-reporting hospitals differ significantly from those treated in reporting hospitals with respect to
single/multiple vound status. For all of these reasons, the Boston data should be interpreted cautiously. Overall,
the WRISS captured 18 to 33 percent of Boston’s gun homicides for the years 1992-94.

Pre-ban/post-ban comparisons for fatal, non-fatal, and total gunshot cases from WRISS are presented in
Table 6-4. The proportion of rtiple wound cases decreased only for gun homicides. This decrease was not
statistically significant, but the sample sizes were very small and thus the statistical power of the test is rather low.
Nonetheless, the non-fatal wound data, which are arguably less biased than the fatal wound data, show statistically
meaningful increases in the proportion of cases withipiet wounds8® Figure 6-6 through Figure 6-8 present
monthly or quarterly trends for each series. These trends fail to provide any visual evidence of a post-ban
reduction in the proportion of nitiple wound gunshot casé8. Thus, overall, the Boston data appear
inconclusive.

Figure 6-6.  Proportion of fatal gunshot wound cases with multiple wounds by quarter, Boston

Proportion of Fatal GSW Cases With Multiple Wounds by Quarter
Boston, Jan 1992- Dec 1995
3
2.5 [
2 ..........
1.5
l ..............
os |- %
0 | | | |
Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct
92 | 93 | 94 | 95

89 Further, the decrease for homicide cases could have been due to an increase in the proportion of multiple wound
victims who died at the scene and were not recorded in the WRISS.

90 As with the Milwaukee and Seattle data, we also ran supplemental tests with the San Diego and Boston data using
only cases from 1993 and 1995. These comparisons also failed to produce evidence of post-ban reductions in the proportion of
gunshot cases with multiple wounds.
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Proportion of non-fatal gunshot wound cases with multiple wounds by month, Boston, January 1992—
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6.3.3. Assault Weapons, Large-Capay Magazines, and Miliple Wound Cases:
Milwaukee

Most of the data sources used in this investigation contain little or no detailed information regarding
weapon makes and models. Consequently, the validity of the previous analyses rest on indirect, inferred links
between multiple wund gun homicides and expected changes in the use of assault weapons and large-capacity
magazines.

However, we were able to make more explicit links between the banned weapons and gunshot wound
counts by performing a cross-sectional analysis with the data from Milwaukee. Complete weapon make and

model data were obtained for 149 guns associated with the 418 gun murders which occurred in Milwaukee County

from 1992 through 1995. Eight of these firearms, or 5.4 percent, were assault weapons natheedlioricopies

of firearms named in Title XI (all of the assault weas were handgun8}. Table 6-5 shows the mean number of
wounds for gun homicide viiens killed with assault wemns and other guns. Note that in Table 6-5 we screened
out two cases in which the victim appeared to have been shot with multiple firearms. One of thesgalaeds i
an assault weapon. The results in Table 6-5 indicate thansikilled with assault wgmns were shot litle

over three times on average, while victims killed with other firearms were shot slightly over two times on average.
This difference was not statistically significant, but the small number of cases involving assault weapons makes
the test rather weak.

Table 6-5.  Gunshot wounds per gun homicide victim: Assault weapon and large-capacity magazine cases, Milwaukee

Cases Average Standard T value P level
deviation

Assault weapons
v. other firearms (N = 147)

Assault weapons 7 3.14 3.08

Other firearms 140 221 2.87

Difference 0.93 0.83 41
Firearms with banned large-capacity
magazines v. other firearms (N = 132)

Large-capacity firearms 30 3.23 4.29

Other firearms 102 2.08 2.48

Difference 1.15 1.41* 17

*T values were computed using formula for populations having unequal variances.

We also conducted a more general examination of cases involving any firearm with a large-capacity
magazine. There were 132 cases in which trwiwas killed with a firearm for which make, model, and
magazine capacity could be determined (the magazine capacity variable corresponds to the magazine actually
recovered with the firearm). This analysis also excluded cases in which the victim was shot with more than one
firearm. In 30 of these cases (23 percent), the victim was killed with a firearm carrying a large-capacity magazine

91t is possible that other firearms in the database were assault weapons according to the features test of Title XI, but
we did not have the opportunity to fully assess this issue.
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banned by Title XI. As is shown in the bottom of Table 6-5, offenders killedguits having banned large-

capacity magazines received over three wounds on average. In contrast, pdesbwnitlk firearms havingon-

banned magazines received an average of two wounds. Despite the relatively small number of large magazine
cases, the t statistic is moderately large and could be considered statistically meaningful with a one-f&iled test.

In addition, we constructed a regression model in which wound counts were regressed upon magazine capacity and
the number of perpetrators involved in the incid&niThe large-capacity magazine coefficient was 1.24 with a
two-tailed p level equal to 0.05 (however, the equation explained only 3 percent of the variance in wound counts).
These admittedly crude comparisonggort the hypothesis that large-capacity magazines are linked to higher
numbers of shots fired and wounds inflicted.

6.34. Conclusions

Our multi-site analysis ajunshot wounds inflicted in fatal and non-fatal gunshot cases failed to produce
evidence of a post-ban reduction in the average number of gunshot wounds per case or in the proportion of cases
involving mutiple wounds. These results are perhaps to be expected. Available data from national gun trace
requests to BATF (see Chapter 5), Milwaukee (this chapter), and other cities (see Chapters 2 and 5) indicate that
assault weapons account for only 1 to 7 percent of all guns used in violent crime. Likewise, our analysis of guns
used in homicides in Milwaukee suggests that a substantial majority of gun homicides (approximately three-
guarters) are not committed wigluns having large-capacity magazines. Furthetimgckilled with large-
capacity magazines in Milwaukee were shot three times on average, a number well belowdhedeagacity
permitted for post-ban magazines. This does not tell us the actual number of shots fired in these cases, but other
limited evidence alsougigests that most gun attacks involve three or fewer shots (Kleck 1991; McGonigal et al.
1993). Finally, a faster rate of fire is arguably an important liggheharacteristic of semiautomatics which may
influence the number of wounds inflicted in gun attacks; yet one would not expect the Crime Act to have had an
impact on overall use of semiautomatics, of which assault weapons were a minority even before the ban.

On the other hand, the analysis of Milwaukee gun homicides did produce some weak evidence that
homicide victims killed witlguns having large-capacity magazines tended to have more bullet wounds than did
victims killed with other firearms. This mayggest that large-capacity magazineslitate higher numbers of
shots fired per incident, perhaps by encouraging gun offenders to fire more shots (a phenomenon we have heard
some police officers refer to as a “spray and pray” mentality). If so, the gradual attrition of the stock of pre-ban
large-capacity magazines could have important preventive effects on the lethglity\ablence. However, our
analysis of wounds inflicted in banned and non-banned magazine cases was crude and did not control for
potentially important characteristics of the incidents, victims, and offenders. We believe that such incident-based
analyses would yield important information about the role of specific firearm characteristics in lethal and non-
lethal gun violence and provide further guidance by which to assess this aspect of the Crime Act legislation.

92 Note that two cases involving attached tubular .22 caliber large-capacity magazines were included in the non-
banned magazine group because these magazines are exempted by Title XI. In one of these cases, the victim sustained 13
wounds. In a second comparison, these cases were removed from the analysis entirely. The results were essentially the same;
the two-tailed p level for the comparison decreased to .13.

93 The regression model (N=138) included cases in which the victim was shot with more than one gun. Separate
variables were included for the number of victims and the use of more than one firearm. Both variables proved insignificant,
but the perpetrator variable had a somewhat larger t statistic and was retained for the model discussed in the main text.
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6.4. LAW ENFORCEMENT OFFICERS KILLED IN ACTION

64.1. Introduction and Data

As a final measure of consequences stemming from the assault weapons ban, we examined firearm
homicides of police officers. Assault weapons and other high capacity firearms offer substantial firepower to
offenders and may be especially attractive to very dangerous offenders. Further, the firepower offered by these
weapons may falitate siwccessful gun kdles with police. Weéaypothesized that these weapons might turn up
more frequently in police homicides than in other gun homicides, and that the Crime Act might eventually
decrease their use in these crimes.

To investigate this issue, we obtained data from the Federal Bureau of Investigation (FBI) on all gun
murders of police officers from January 1992 through May P496he data include the date of the incident, the
state in which the incident occurred, the agency to which the officer belonged, and the make, model, and caliber of
the firearm reportedly used in the murder. During this period, 276 police officers WMedebly offenders using
firearms. Gun murders of police peaked in 1994 (see Table 6-6). Data for 1995 and early 1996 suggest a decline
in gun murders of police. However, any drop in gun murders of police could be due to more officers using bullet-
proof vests, changes in policing tactics for drug markets, or other factors unrelated to the assault weapons ban.
Moreover, the 1995 and 1996 data we received atapnary and thus perhaps incomplete. For these reasons,
we concentrated on the use of assault weapons in police homicides and did not attempt to judge whether the
assault weapon ban has caused a decline in gun murders of police.

Table 6-6. Murders of police officers with assault weapons

Proportion of vidims
Total gun Officers killed killed with assault Proportion of vidims killed with
murders of police with assault weapons assault weapons for cases in which
Year officers weapons (minimum estimate) gun make is known
1992 54 0 0% 0%
1993 67 4 6% 8%
1994 76 9 12% 16%
1995* 61 7 11% 16%
1996*
(Jan-May) 18 0 0% 0%

*Data for 1995 and 1996 are fiminary

Even this more limited task was complicated by the fact that complete data on the make, model, and
caliber of the murder weapon were not reported for a substantial proportion of these cases. The number of cases
by year for which at least the gun make is known are 43 (80%) for 1992, 49 (73%) for 1993, 58 (76%) for 1994, 44
(72%) for 1995, and 10 (56%) for 1996.

6.4.2. Assault Weapons and Homicides of Police Officers

We focused our investigation on all makes and models named in Title XI and their exact copies. We also
included our selected features test guns (Calico and Feather models), although we did not make a systematic

94 These data are compiled annually by the FBI based on reports submitted by law enforcement agencies throughout
the country.
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assessment of all guns which may have failed the features test of the Crime Act as produced by their
manufacturer§® Using these criteria, our estimate is that 20 officers were murdered by offenders using assault
weapons during this period. (In some of these cases, it appears that the same weapon was used to murder more
than one officer). Of these cases, 3 involved Intratec models, 6 wamitted with wepons in the SWD faily,

3 involved AR15's or exact AR15 copies, 2 cases involved Uzi's, and 6 cases identified AK-47's as the murder
weapon$697 These cases accounted for about 7% of all gun murders of police during this period. This 7% figure
serves as a minimum estimate of assaultperaise in police gun murders. A more accurdienase was

obtained by focusing on those cases for which, at a minimum, the gun make was reported. Overall, 10% of these
cases involved assault weapons, a figure higher than that for gun murdeitaofsc%

All of the assault weapon cases took place from 1993 through 1995 (see Table 6-6). For those three years,
murders with assault weapons ranged from 6% of the cases in 1993 to 12% in 1994. Among those cases for which
firearm make was reported, assault weapons accounted for 8% in 1993 and 16% in both 1994 and 1995. All of
these cases occurred prior to June 1995. From that point through May of 1996, there weiteonalatizhths of
police officers attributed to assault weapons. This is perhaps another indication of the temporary or permanent
decrease in the availability of these weas which was suggested in Chapter 5.

In sum, police officers are rarely murdered with assault weapons. Yet the fraction of police gun murders
perpetrated with assault weapons is higher than that fitiacigun murders. Assault weapons accounted for
about 10% of police gun murders from 1992 through May of 1996 when considering only those cases for which the
gun make could be ascertained. Whether the higher representation of assault weapons among police murders is
due to characteristics of the weapons, characteristics of the offenders who are drawn to assault weapons, or some

95 With the available data, it is not possible for us to determine whether otherwise legal guns were modified so as to
make them assault weapons.

96 There is a discrepancy between our data and those provided elsewhere with respect to a November 1994 incident in
which two FBI agents and a Washington, D.C. police officer were killed. In a study of police murders from January 1994
through September 1995, Adler et al. (1995) reported that the offender in this case used a TEC9 assault pistol. The FBI data
identify the weapon as an M11. (The data actually identify the gun as a Smith and Wesson M11. However, Smith and Wesson
does not make a model M11. We counted the weapon as an SWD M11.)

In addition, Adler et al. identified one additional pre-ban incident in which an officer was killed with a weapon which
may have failed the features test (a Springfield M1A). We are not aware of any other cases in our data which would qualify as
assault weapon cases based on the features test, but we did not undertake an in-depth examination of this issue. There were no
cases involving our select features test guns (Calico and Feather models).

97 The weapon identifications in these data were made by the police departments reporting the incidents, and there is
likely to be some degree of error in the firearm model designations. In particular, officers may not always accurately
distinguish banned assault weapons from legal substitutes or look-alike variations. We note the issue here due to the
prominence of AK-47's among guns used in police homicides. There are numerous AK-47 copies and look-alikes, and firearm
experts have informed us that legal guns such as the SKS rifle and the Norinco NHM-90/91 (a modified, legal version of the
AK-47) are sometimes, and perhaps commonly, mistakenly identified as AK-47's.

98 n consultation with BATF officials, we developed a list of manufacturers who produced models listed in the Crime
Act and exact copies of those firearms. We were thus able to determine whether all of the identified makes in the FBI file were
assault weapons.
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combination of both is unclear. However, there have been no recorded murders of police with assault weapons
since the early part of 1998.

These findings have important ramifications for future research on the impact of the assault weapons ban.
The relatively high use of assault weapons in murders of police suggests that police gun murders should be more
sensitive to the effects of the ban tltam murders of cilians. That is, if the dispportionate representation of
assault weapons among gun homicides of police is attributable to the objective properties of these firearms (i.e.,
the greater lethality of these firearms), then a decrease in the availability ofjtimss€hould cause a notable
reduction of police gun murders because other weapibhsotbe effective suligutes ingun batles with police.
At this point, however, it is not clear whether the high representation of assault weapons among police murder
cases is due to the greater stopping power of assault weapons (most assault weapons are high velocity rifles or
high velocity handguns and thus inflict more serious wounds), their rate of fire ilibdtakaccept large-capacity
magazines, some combination of these weapon characteristics, or simply the traits of offenders who prefer assault
weapons. A variety of non-banned weapons may serve as adequétetsstfer offenders who engage in armed
confrontations with police.

As more data become available, we encourage the study of trends in police gun murders before and after
the Crime Act. Furthermore, we believe that research on these issues would be strengthened by the systematic
recording of the magazines with which police murder weapons were equipped and the numbers of shots fired and
wounds inflicted in these incidents.

99 We did not examine police murders committed with firearms capable of accepting large-capacity magazines
because the available data do not enable us to determine whether any guns used after the ban were actually equipped with pre-
ban large-capacity magazines, nor do the data indicate the number of shots fired in these incidents. Moreover, in recent years
many police departments have adopted large-capacity semiautomatic handguns as their standard firearm. Since about 14% of
police officers murdered with guns are killed with their own firearms (FBI 1994, p.4), this could create an apparent increase in
police murders with large-capacity firearms. (We did not acquire data on whether the officers were killed with their own
firearms.) For a discussion of large-capacity firearms used in killings of police from January 1994 through September 30, 1995,
see Adler et al. (1995).
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Appendix A
Assault Weapons and Mass Murder

INTRODUCTION : MASSMURDERS AS ANIMPACT MEASURE

As another indicator of ban effects on the consequences of assault weapon use, we attempted to analyze
pre- and post-ban trends in mass murders, which we defined as the killing of four or more victims at one time and
place by a lone offender. Although we lacked advance information on the proportion of mass murders involving
assault weapons, we had two reasons for believing that assault weapons were more prevalent in mass murders than
in events involving smaller numbers of #ios:

1) A weapon lethality/facilitation hypothesis, that assault weapon characteristics, especially high magazine
capacities, would enable a rational but intent killer to shoot more people more rapidly with an assault
weapon than with many other firearms.

2) A selection hypothesis, that certain deranged killers might tend to select assault weapons to act out
“commando” fantasies (e.g., see Holmes and Holmes 1994, pp.86-87).

In addition, we believed that newspaper reports of mass murders might carry more detail than reports of
other murders, and that these reports might provide insights into the situational dynamics of mass murders
involving assault weapons.

Our attempt to construct and analyze a 1992-96 trend line in mass murders using Nexis searches of U.S.
news sources foundered, for two primary reasons. First, apparent variations in reporting or indexing practices
forced us to alter our search parameters over the period, and so all three kinds of variation introduce validity
problems into the trends. Second, newspaper accounts were surprisingly imprecise about the type of weapon
involved. In some cases, the offender had not yet been apprehended and thus the make and model of the weapon
was probably unknown. In other instances, there was apparent inattention or confusion regarding the make, model,
and features. Finally, some offenders were armed with multiplpamsavhen they ecomitted their crimes or
when they were captured, and it was unclear to the reporter which weapon accounted for whichtdeath(s).

Nevertheless, our mass murder analysis produced several interesting, though tentative, findings. First,
SHR and news media sources both appear to undercount mass murders underitbom ceefich our capture-
recapture analysis suggests that their true number may exceed the count based on either source by something like
50 percent. Second, contrary to our expectations, only 2 — 3.8 percent — of the 52 mass murders we gleaned
from the Nexis search unambiguously involved assault weapons. This is about the same percentage as for other
murders. Third, media accounts lend some tenuous support to the notion that assault weapons are more deadly
than other weapons in mass murder events, as measurediims\per incident.

Our search methodology and the findings above are explained more fully in the following sections, which
conclude with recommendations for further related research.

11tis also not unusual for news accounts to use imprecise terms like “assault rifle” when describing a military-style
firearm. However, we did not encounter any such cases in our particular sample.

A-1



DEFINING MASSMURDERS AND SAMPLE SELECTION

In general terms, a mass murder is the killing of a number of people at one tima@ndTidime
requirement in particular sets mass murders apart from serial murders, which take place over a very long
timeframe. We focused our analys{son mass murders wonitted with firearms, and we chose four victims for
our operational definition of mass murdetn addition, we focused upon cases in which the murders were
committed by one offender. We selected the victim and offender criteria based on practicalégearse they
arguably fit better with the weapon lelit/weapon fadlitation argument. If assault wpans do contribute to
mass murder, we hypothesized that thdlemable a single offender to murder greater numbers of people at one
time. Thus, we selected a subset of mass murders for which we felt assaolhsveaght plausibly play a greater
role.

Project staff conducted Nexis searches foltiple-victim firearm murder stories appearing in U.S. news
sources from 1992 through the early summer of 1996. Fifty-two stories meeting our firearm mass murder criteria
were found. A breakdown of these cases by year is shown in the bottom row of tabl€#sés ranged from a
low of 3in 1994 and 1996 to a high of 20 in 1995. We urge caution in the interpretation of these numbers.
Although project staff did examine well over a thousand firearm murder stories, we do not claim to have found all
firearm mass murders occurring during this time. Rather, these tmsgd be treated as a possibly
unrepresentative sample of firearm mass murders. Further, we do not recommend using these numbers as trend
indicators. We refined our search parameters several times during the course of the researchhaod speak
to issues regarding changes in journalistic practices (or Nexis coverage) which may have occurred during this
period and affected our results. This portion of the evaluation was more exploratory in nature, and the primary
goal was to assess the prevalence of assault weapons among a sample of recent mass murder incidents.

Table A-1. Mass murder newspaper reports, by weapon type and year of event
1992 1993 1994 1995 1996 Total

Semiautomatics
Handgun 4 3 1 7 1 16
Rifle 0 0 0 2 0 2

Generic weapon types

Revolver 0 0 0 1 0 1
Other non-semiautomatic handgun 0 0 0 0 0 0
Handgun, type unknown 2 2 0 1 0 5
Non-semiautomatic rifle 0 0 0 1 0 1
Rifle, type unknown 1 1 0 0 0 2
Non-semiautomatic shotgun 0 0 0 1 0 1
Shotgun, type unknown 2 3 0 1 0 6
Unknown firearm 5 2 2 6 2 17

2 As Holmes and Holmes (1994, pp.71-73) have noted, most scholars set the victim criterion for mass murder at three
or four victims.

3 Table A-1 excludes 1 of the 52 for which we were unable to ascertain the date of the mass murder.
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Total cases | 14 11 3 20 3 51

ESTIMATING TOTAL FIREARM MASSMURDERS. A

METHODOLOGICAL NOTE

Our investigation of multiple/mass murders utilized both the SHR and news media as data sources. Both
of these sources have limitations for this taskough the SHR is widely accepted as an accurate source of
homicide data, not all agencies in the country report homicides to the SHR, and agencies that do report to the SHR
program may not report all of their homicides. Likewise, some mass murders may not be reported accurately in
media sources, or the stories may differ in their accdisgittepending on where they occurred and the
publication(s) which carried the story. Family-related mass murders, for example, seem less likely to be reported
in national sources (Dietz 1986), although the avditsof national electronic searches tlugh services such as
Nexis would seem to lessen this probl&r®ur experience suggests that both sources uriiteeds the number of
true mass murders.

Capture-recapture methods (e.g., see Mastro et al. 1994; Neugebaudttand3d94) offer one potential
way of improving estimation of mass murders. Captecapture methods enable one toneate the true size of
a population based on the number of overlapping subjects found in random samples drawn from the population.
Mastro et al. (1994), for example, have used this methodologyihoats the number of HIV-infected drug users
in the population of a foreign city.ir8ilarly, researchers in the biological sciences have used thivodwogy to
estimate the size of different wildlifopulations.

Given two samples from a population, the size of the population canitvaes as:
N=nl*n2/m

where N is the population @®ate, nl is the size of the first sample, n2 is the size of tlmdeample, and m is

the amount of overlap in the samples (i.e., the number of subjects which turned up in the first sample and that were
subsequently recaptured in the second sample). Neugebaueittesl¥994, p.1068) point out that thistiesate

is biased but that the "bias is small when the capture and recapture sizes are large." Thg oflibb estimate

depends on four assumptions (Mastro et al. 1994, pp.1096-1097). First, the population must be closed (in our case,
this is not a problem because our samples are drawn from the same geographictareaperibd). Semnd, the

capture sources must be independent (if more than two sources are used, log-linear modeling can be used to
account for dependence between the sources, and the assumption of independence is not necessary). Third,
members of the population must have an equal pilityadX being captured. Finally, the matching procedure

must be accurate — all matches must be identified and there can be no false matches.

As mentioned previously, our work with the SHR and media sources suggests that both sources
underetimate the true number of firearm mass murders occurring in thennafhat being the case, we offer a
tentative illustration of how captur@gapture methods might be used tineate the true number of mass
murders occurring in the nation based on the SHR and media source numbers. We add a number of qualifiers

41n our experience, one factor making mass murder cases more difficult to locate is that many of these stories are not
labeled with dramatic terms such as "mass murder" or "massacre." Despite the rarity and tragedy of these events, they are often
described in commonplace terms (headlines may simply state something like, "Gunman shoots five persons during robbery").
Thus, it becomes necessary to develop Nexis search parameters broad enough to capture various sorts of multiple-victim
incidents. This, in turn, requires one to examine a much greater number of stories.
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throughout this exercise. To begin with, the SHR and media sources might not seem independent because,
generally speaking, news organizations are reliant upon police for information about crime. Once a homicide is
discovered, on the other hand, the reporting apparatuses for the SHR and news organizations are distinct.

With that caveat in mind, we used the year 1992 for this demonstration. For that year, we identified all
cases from both sources in which one offender killed four or more persons using a firearm. The SHR search
turned up 15 cases, and the Nexis search yielded 14 cases.

Next, we attempted to match these cases. Tentatively, we determined that nine cases were common to
both sources (see Table A-2). Our estimate for the number of incidents H8@agn which one offendeilled
four or more persons using a firearm(s) thus becomes:

N = (15 * 14)/9 = 23.

Table A-2. 1992 HR/Nexis comparisons

NEXIS SHR NEXIS & SHR
14 15 9
NUMBER OF
NEXIS ONLY VICTIMS
2/16/92 Mobile, AL 4
5/1/92 Yuba County, CA 4
6/15/92 Inglewood, CA 5
9/13/92 Harris County, TX 4
11/13/92 Spring Branch, TX 5
NUMBER OF
FBI ONLY VICTIMS
8/92 Dade, FL 4
9/92 Chicago, IL 4
5/92 Detroit, Ml 4
3/92 New York, NY 4
1/92 Burleigh, ND 4
7/92 Houston, TX 4
NUMBER OF
NEXIS & FBI VICTIMS
2/12/92 Seattle, WA 4
3/21/92 Sullivan, MO 6
3/26/92 Queens, NY 5
7/23/92 Fairmont, WV 4
10/4/92 Dallas, TX 4
10/15/92 Schuyler County 4
11/1/92 Rancho Santa Fe, CA 4
12/13/92 King County, WA 4
12/24/92 Prince William Gunty, VA 4

A number of cautionary notes are required. Obviously, our sample sizes are quite small, but, apparently,
so is the population which we are trying toéimsite. In addivn, our matches between the sources were based on
matching the town (determined from the police department’s name), month of occurrence, number of victims, and
number of offenders. In a more thorough investigation, one would wish to make the matches more carefully. If,
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for instance, the victims were not all immediately killed, one may find a news story referring to the initial number

of deaths, and that count might not match the final count appearing in the SHR. Moreover, we have focused on
cases in which one offender committed the murders. However, the SHR might list two or more offenders if there
were other accomplices who did not do the shooting. Finally, there could be ambiguity regarding the exact

location of the SHR cases because we used the police department name to match the locations with the Nexis cases
(city or town name does not appear in the file). We did not investigate these issues extensively, but they would
seem to be manageable problems.

Another issue is whether each incident's prdbgtof being captured is the same feach sample. Our
tentative judgment is that this is not the case, or at least it does not appear to have been true for our sample.
Referring to Table A-2, it seems that the SHR-only cases were more likely to appear in urban areas, whereas the
Nexis-only cases appear to have taken place in more rural areas. We can speculate that rural police departments
are somewhat less likely to participate in the SHR, and that cases in rural areas are thus less likely to be reported
to the SHR. In contrast, the greater number of murders and violent acts which occur in urban areas may have the
effect of making any given incident less newsworthy, even if that incident is a mass murder. A mass murder
taking place among faily members in an urban jurisdioti, for instance, might get less prominent coverage in
news sources and might therefore be more difficult to locate in a national electronic search.

But even if we accept these biases as real, we can at |Basiteghe direction of the bias in the capture-
recapture dfmate. Biases such as those discusbedahave the effect of lessening the overlap between our
sources. Therefore, they decrease the denominator of the capture-recapture equation and bias the population
estimate upwards. With this in nd, our 1992 a@mate of 23 casedsuld be seen as an uppetimsite of the
number of these incidents for that year.

In this section, we have provided a very roilgtstration of how captureecapture models might be
utilized to moreaccurately eésmate the number of mass murders in the U.S. or any portion of the U.S. If
additional homicide sources were added such as the U.S. Public Health Service's Mortality Detail Files, moreover,
researchers could model any dependencies between the sources. With further research into past years and ahead
into future years, researchers could build time series to track mass murders and firearm mass murders over time.
This may be a worthwhile venture because though these events are only a small fraction of all homicides, they are
arguably events which have a disproportionately negative impadtizens' perceptions of safety.

Firearms Used in Mass Murders

Table A-1 displays information about the weapons used in our sample of mass murders. One of the major
goals behind the Nexis search was to obtain more detailed information on the weapons used in firearm mass
murders. Yet a substantial proportion of the articles said nothing about the firearm(s) used in the crime or
identified the gun(s) with generic terms such as "handgun," "rifle," or "shotgun." Overall, 18 stories identified the
murder weapon(s) as a semiautomatic weapon, and 16 of these guns were semiautomatic handguns. Only eight
stories named the make and model of the murder weapon.

Despite the general lack of detailed weapon information, our operating assumption was that, due to their
notoriety, assault weapons would draw more attention in media sources. That is, we assumed that reporters would
explicitly identify any assault weans that were involved in the incident and that unidentified weapons were most
likely not assault weapons. This assumption is most reasonable for cases in which the offender was apprehended.
Overall, 37 cases (71 percent) were solved and another 6 (11.5 percent) had known suspects.
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Of the total 52 cases in our sample, 2, or 3.8 percent, involved assault weapons as the murder weapon. If
we focus on just the 37 solved cases, assault weapons were involved in 5.4 percent (both assault weapon cases
were solved). One of the assault weapon cases took place in 1993 and the other took place in 1995 after the ban's
implementation. The accounts of those cases are as follows:

Case 1 (July 3, 1993, San Francisco, California). A 55-year-old man bearing a grudge against his
former attorneys for a lawsuit in which he lost 1 million dollars killed 8 persomsnded 6

others, and then killed himself during a 15-minute rampage in which he fire@®M@Bunds.

The offender was armed with two TEC-9 assault pistols, a .45 caliber semiautomatic pistol, and
hundreds of rounds of ammition.®

Case 2 (June 20, 1995, Spokane, Washingtompilifary man assigned to Fairchild Air Force
Base entered the base hospital with an AK-47 assault rifle and opened fire, killing 4 and
wounding 19. The gunman wasléd by a military police officer. At the time of the story, no
motive for the killing had been discovered.

In addition, our search uncovered two other cases in which the offender possessed an assault weapon but did not
use it in the crime. In one of these cases, the additional weapon was identified only as a "Chinese assault rifle," so
there is the possibility that tlgein was an SKS rifle or other firearm that was not an assault weapon by the criteria

of Title XI.

L ETHALITY OF ASSAULT WEAPONS USED IN MASSMURDERS

Although assault weapons appeared rarely in our sample of firearm mass murder cases, there are some
indications that mass murders involving assault weapons are more deadly than other mass murders with guns. The
two unambiguous assault weapon cases in our sample involved a meantwh$, @mumbel .5 higher than the
4.5 vidims killed on average in the other cases. Furdéemh assault weapon case involved a substantial number
of other victims who were @unded but notiked. Other notorious mass murders committed with assauliansa
also claimed particularly high numbers of victims (Cox Newspap@88). The numbers of \ims in these cases
suggests that the #iby of the murder wepons to accept large-capacity magazines was probably an important
factor. We offer this observation cautiously, however, for several reasons besides the small number of cases in
our sample. We did not make detailed assessments of the actors or circumstances involved in these incidents.
Relevant questions, for example, might include whether the offender had a set number of intended targets (and,
relatedly, the relationship between the offender and victims), the number of difjarentised, whether the
offender had the victims trapped at the time of the murders, and thenaoftime the offender had to commit
the crime.

In order to refine our comparison somewhat further, we examined the number of victims in assault
weapon and non-assault weapon cases after removingnil9-felated cases from considerati This did not
change the results; the average number of victims in assaylomweases wagill approximatelyl.5 higher than
that of non-assault weapon cases.

5 The story indicated that the offender had modified the firearms to make them fire more rapidly than they would have
otherwise. Presumably, this means that he converted the guns to fully automatic fire, but this is not entirely clear from the
article.
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RECOMMENDATIONS FOR FURTHER RELATED RESEARCH

There are a number of related questions that could be pursued in future research. One concerns a more
explicit examination of the role of large-capacity magazines in mass murder, particularly for incidents involving
non-assault weapon firearms. Based on our experience, this information is rarely offered in media sources and
would require contacting police departments which investigated mass murder incidents. Another issue concerns
non-fatal victims. This was not an express focus of our research, but if the asspolieege-capacity
semiautomatic hypothesis has validity, we can hypothesize that shootings involving these wédbjporswe
more total victims. Adng smilar lines, Sherman and his colleagu&889) documented a rise in bystander
shootings in a number of cities during t#80s and speculated that the spread of semiautomatic weaponry was a
factor in this development. Due to time and resource limitations, we did not pursue the issue of bystander
shootings for this study, but further research might shed light on whether assault weapons and large-capacity
magazines have been a factor in any such rise.
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