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Abstract

This paper presents an andyss of the effects of enhancing prison pendties for gun
carying by diveting gun offenders from date to federd courts. We begin by
presenting the fird sydemdic evduaion of the widdy-cited Project Exile in
Richmond, Virginiaa We aqgue tha the dedine in Richmond gun homicide rates
surrounding the implementation of Project Exile was not unusud and thet the
observed decrease would have been likely to occur even in the absence of the
program. This concduson stems from the finding that cities with the largest increases
in homicide rates during the 1980s and early 1990s aso experienced the largest
decresses during the late 1990s. We show that nearly dl of the reduction in murder
rates in Richmond following Project Exile may be dtributed to the unusudly large
increese in gun homicides that occurred during the decade prior to Exile's
implementation. Moreover, we find Smilar patterns for other types of crime. We
then test for a more generd relationship between federd firearm convictions and city-
levd homicide rates. Agan, we find little datidicdly sSgnificant evidence of an
impact.
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1. Introduction

Unlike gun control, enhanced prison pendties for gun crimes enjoy widespread
support from al sdes of the U.S. gun policy debate. Prison sentence enhancements have
the potentid to reduce gun violence by incapacitating those who have been convicted of
gun crimes and deterring such crimes in the future.  Moreover, such a policy does not
affect the ability of law-abiding adults to keep guns for sdf-defense or recreation.

Given this conceptua and politicad apped, the Bush Adminigration has made
enhanced prison pendties a centerpiece of its efforts to address the problem of gun
violence.  With a proposed budget of $550 million over two years, one important
objective of the Adminigraion's “Project Safe Neighborhoods’ is to enhance the
pendties for gun crime by diverting those who have committed federd firearms offenses
into federd court, where prison sentences are typicaly more severe than those found in
most state systems.!

The Bush Adminidration’s proposal to prosecute more firearms cases in the federd
system is based on Richmond, Virginias “Project Exile” firg announced on February
28, 1997. This program has since been declared a dramatic success by observers from
across the politica gpectrum including the Nationd Rifle Association, Handgun Control,
and Virginians Agang Gun Violence, as wdl as news outlets such as the New York
Times and the Washington Post and even President Bush.? These daims for Exile's
success gem from the 40 percent reduction in gun homicides observed in Richmond from
1997 to 1998.

Despite this widespread acclaim, some skeptics have questioned the effectiveness of

Project Exile due to the fact that homicides increased in Richmond in the last 10 months



of 1997 following the program’s announcement. In fact, the Richmond homicide rate
increased by 40 percent between 1996 and 1997. Despite these conflicting views of
Project Exilés impact and the substantia policy interest in the program, surprisngly
Project Exile has to date not been subject to aformal evauation.

The present paper presents what we believe to be the first rigorous examination of the
impact of Richmond's Project Exile on homicide and other crimes. We show thet
critiques of Exile focusng on the increase in homicide rates during the last 10 months of
1997 may be misplaced, given that the number of federd gun convictions in Richmond
did not show any appreciable change between 1996 and 1997. At the same time, dams
that Exile was successful based on the reduction between 1997 and 1998 in Richmond are
adso misguided, snce Richmond had an unusudly high murder rate in 1997 and, more
generdly, crime declined throughout the U.S. over this period.

In what follows, we argue that the reduction in Richmond's gun homicide raes
surrounding the implementation of Project Exile was not unusud, and that dmog dl of
the observed decrease is likely to have occurred even in the absence of the program. This
concluson is based on a very srong empirica regularity observed in city-levd homicide
rates. cities with the largest increases in homicide rates during the 1980's and early
1990's dso experienced the largest decreases during the late 1990's.  Richmond
happened to be among the handful of cities that experienced unusudly large increases in
homicide rates during the ‘80s. Consequently, nearly dl of the reduction in murder rates
experienced by Richmond following Project Exile may be dtributed to this large increase
in gun homicides occurring prior to Exilés implementation. We dso find nearly

identicd resultsfor trendsin other felony crimes.



In principle comparisons of crime trends across cities may yidd mideading
inferences about EXil€'s effects if unmeasured factors specific to Richmond would have
driven the city’s rates up even further in the late 1990's in the absence of the program.
We address this potentid omitted-variables problem in pat by examining how the gap
between adult and juvenile homicide arest rates change in Richmond over time
compared to other cities. Typicadly only adults are digible for the “fdon in possesson”
prosecutions that form the heart of the Exile intervention. Juveniles typicaly do not have
prior feony records and should be largely unaffected by the program, thereby serving as
a within-city control group againgt which one would compare adult homicide arrest rates.
Since both adults and juveniles should be exposed to many of the same city-gpecific
factors that affect loca crime rates, the extent to which the decline in adult arrest rates
exceeds the decline in juvenile arrest rate provides an dternative estimate of the impact
of project Exile.

In fact, we find that adult homicide arest raes increase reative to juvenile arrest
rates in Richmond during the period surrounding the program’s implementation. In
contrast, adult arrest rates decline on average in reation to juvenile rates in other cities.
These findings taken together cal into question the empirical evidence commonly offered
as evidence of Exile' simpact.

We dso present a more generd anayss of the reationship between federd
prosecutions of gun cases and gun homicide.  This gpproach has the advantage of
dlowing data from the federa courts to identify the exact Exile “dosg’ experienced by
Richmond and other cities that adopted Exile-like programs in each year. For the years

1994 through 1999, we matched information on the annua number of felon-in-possesson



and fdony-gunruse cases prosecuted by each U.S. Attorney’s office to the cities
corresponding to each U.S. Attorney district.  We then use standard pand data techniques
that dlow us to control for unmeasured city fixed effects, and test for contemporaneous
and lagged effects of the number of felons prosecuted in the federd system on city-leve
gun homicide raes Conggent with our findings for Richmond's Project Exile, this
andyds yidds little evidence of a reduced-form rdationship between the number of
federd firearm prosecutions and city-level murder rates.

The remainder of the paper is organized as follows. In the next section we provide
more information about Richmond's Project Exile and discuss the various ways in which
the program may reduce gun violencee  The third section presents descriptive
comparisons of gun homicide trends in Richmond versus those observed in a number of
comparison cities, while section four presents our forma evauaion of Exile€s effects
The fifth section presents the more general reduced-form andlyss of the effects of federd
gun prosecutions on homicide. The sxth section discusses the policy implications of our
findingsin light of the limitations of the available evidence.

2. Project Exile: Design and Objectives

The heat of the Project Exile program consss of the coordinated efforts of
Richmond lav enforcement and the regiond U.S. Attorney’s office to prosecute in
federa courts dl felon-in-possession of a fiream (“FIP’) cases® drugsigun cases* and
domestic violence/gun cases, regardiess of the number® Exile do indudes traning for
local law enforcement on federa statutes and search and seizure issues, a public relaions
canpagn to increese community involvement in cime fighting, and a massve

advertisng campaign. The advertisng campaign is intended to send the clear message of



zero tolerance for gun offenses and to inform potentid offenders of the swift and certain
federal sentence®

Project Exile is effectivdly a sentence enhancement progran since the federd
pendties for these firearm offenses are more severe than those in effect in Virginia a the
time Exile was announced in 1997. The digparity between the federd and date systems
may be particulaly dramatic for FIP convictions, for which the federd pendty is five
years with no chance of early rdease. In addition to the differences in prison terms, gun
offenders diverted into the federa system ae denied bal a a higher rate than those
handled in date courts, and serve time in a federd penitentiary that is likely to be located
out of state” Both aspects of the program are thought to impose additiond costs on
offenders.

The potentid public safety effects of programs such as Project Exile are suggested by
previous empirical research on the incapacitation and deterrent effects of incarceration
more generdly. Incgpacitation occurs when individuds who would engage in crimind
activity were they free to roam the dreets are prevented from doing so because they are
incarcerated. The best avallable research suggests that incapacitation effects may be
consderable for the current population of prisoners® dthough the average effect may
decline with expangons in the prison population if the rate of crimindity declines for the
margind inmate®

While disentangling the effects of deterrence from that of incgpacitation is difficult, a
number of sudies suggest that the threst of punishment does gppear to deter crimind
behavior. For example, economists lan Ayres and Steven Levitt'® find that areas where a

larger fraction of cars are equipped with the anti-theft radio transmitter “Lojack” dso



experience lower rates of auto theft, consagtent with a substantia deterrent effect on car
thieves. Additiond support for the deterrence hypothess comes from findings that aress
with more police appear to experience lower rates of crime! and even by evidence that
the presence of additiond referees on the sporting fiedd reduces the number of
infractions.™

Despite evidence for incgpacitation and deterrence effects from imprisonment in
generd, the avalable evidence on the effects of specific sentence enhancement laws is
more mixed. David McDowall, Colin Loftin and Brian Wiersema'® use before/after
comparisons and find that areas enacting sentence enhancements for firearm offenses
experience a dedine in gun crime following implementation of these laws. However in
the absence of information about how crime changed in comparison areass that did not
enact sentence enhancements, one cannot be sure that the observed crime reductions are
attributable to the new sentencing policy. Consgent with this concern, Thomas Marvell
and Carl Moody™* find that crime trends in States that implement sentence enhancements
do not decline relative to other states.

The most compdling effort to date to isolae the causd effects of sentence
enhancements comes from Danid Kesder and Steven Levitt,™® who andyze the effects of
the enhancements introduced by Propostion 8 in Cdifornia  The authors examine how
the difference in crime raes between offenses tha are versus are not covered by
Propogtion 8 change over time before and after introduction of the new policy, and how
this change over time compares to what was observed in the rest of the U.S. during this
period. The andlyss thus isolates the effect of those factors specific to Cdifornia during

the time Propodtion 8 was introduced that affected only those crimes covered by the new



lawv. The authors find a short-term reduction in crimes covered by the enhancements of
aound 4 percent (presumably the result of the law's deterrent effect on criminds).
Crime rates continue to decline over time due to the additional incapacitation effect that
aises from incarcerating prisoners for a longer period of time® However because the
andlysis by Kesder and Levitt does not focus on gun crimes specificaly, the implications
for Project Exile are somewhat unclear.

Uncertainty about the effectiveness of sentence enhancements extends to whether
such policies are cost-effective.  Philip Cook and Jens Ludwig!’ show that if Project
Exile yidded crime reductions of the same magnitude as Cdifornias Propogtion 8 — on
the order of 15 to 20 percent in the steady state — then the program would be enormoudy
cost-effective.  In this case the program’s cost of $40 million through the first two years
would yield a reduction in gun violence that is worth on the order of $150 to $240 million
to society. On the other hand, others have argued that the sentence enhancements
generated by Cdifornias “Three-Strikes’ law are no more cost-effective than socid
programs that reduce crime.*®

Whether Project Exile reduces crime in practice, and whether any such crime
reductions yidd benefits in excess of the program’s cods, are empiricd questions, to
which we turn in the next section.

3. Homicide in Richmond During the 1990's

Since the announcement of Project Exile in February 1997, severd indicators of
crimind activity in Richmond have improved subgtantialy. For example, there has been
a decrease in the number of guns saized by the police, a pattern often interpreted as a

decreased propensity to carry guns among felons and those engaged in activities that can



be prosecuted under Exile. The volume of crime tips from residents has aso increased.
But the outcome measure that has received the most attention, and adso saerves as the
primary focus of our own evauation, is the city’s homicide rate.

a. Gun homicidein Richmond

Figure 1 presents the trends in annual homicides, gun homicides and non-gun
homicides that have served as the foundation for the perceived success of Project Exile in
Richmond!®  The numbers offered as evidence of Exile's effectiveness by the U.S
Attorney’s Office for the Eastern Didrict of Virginia and many others are cdculated
usng the change in homicides occurring between 1997 and 1998. In this two-year
period, the homicide rate declined by 35 percent while the gun homicide rate declined by
nearly 40 percent, from 62 to 39 per 100,000.

However, offering this two-year period as evidence of the program's impact is
problematic for severd reasons.  Firdt, the program was (a least officidly) in place for
most of 1997, a year in which the homicide rate increased dramaticaly over the previous
year. Hence, one could easly choose the two-year period from 1996 to 1997 to estimate
the program’'s impact and conclude that Exile dragticdly increased homicide rates.
Deciding which year should be counted as the firs “pos-Exile’ period is cealy crucd
to any evauation of the program’s effects.

To answer this question, we turn to data on the number of gun offenses prosecuted by
the locd U.S. Attorney’s office for Richmond. As seen in Figure 2, the number of actud
firearm prosecutions secured by the loca U.S. Attorney did not show any noticesble
increase until 1998, when the number of such convictions more than tripled compared to

the 1997 totd. In principle Exile may ill have had some effect on crime in 1997
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through an “announcement effect,” in which the publicity surrounding the program serves
to change the expectations that criminds have about the pendties for gun offenses. It is
adsn posshle tha word about Project Exile spreads among Richmond's crimind
population following the initid wave of federa indictments (which may have occurred in
1997) rather han convictions (which seem to have started in 1998). However, we accept
the argument that actua convictions under Exile are likdly to be an important part of the
progran’s deterrent effect, and thus choose 1998 as the firg year in which Exile is
conddered to be in full effect. Note that our decison to count 1998 as the first post-Exile
year hasthe effect of increasing the chances that we find a program effect.

Even with 1998 chosen as the firg “Exile’ year, whether the program has been
successful is not obvious from Figure 1. The large year-to-year changes in homicide
rates observed in Richmond suggest that much of the increase observed in 1997 may
reflect trangtory factors that would have disgppeared anyway. Usng this unusud year as
a base for cdculating the change is bound to inflate the apparent impact of the program.
Moreover the patterns in Figure 1 gppear to indicate that, the year 1997 aside, homicide
rates in Richmond were trending downwards even before the launch of Project Exile. To
the extent that the post-Exile declines smply reflect the continuation of trend, the raw
numbers offered in support of the program are likely to overstate Exile simpact.

To address these concerns, Table 1 presents a number of caculaions based on the
homicide rates displayed in Figure 1. Since Project Exile is desgned to deter the use and
illegd possesson of firearms, the table and the following discusson focuses primarily on
gun homicide rates®® To diminae some of the year-to-year varidion in homicides, the

table presents the average annua homicide rates for the three two-year periods 93/94,
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95/96, and 98/99. To avoid the problems associated with 1997, we omit this year. We
derive our basdine edimate of the effect of Project Exile by cacuding the change in
average annua gun homicide rates from 95/96 to 98/99.

As seen in Table 1, between 95/96 and 98/99 the gun homicide rate declined by 15.6
homicides per 100,000 resdents. This is equivdent to a 31 percent decline in gun
homicides (a figure somewhat smdler than the 40 percent decline between 1997 and
1998). However, Table 1 aso shows that gun homicides declined by 15 percent from
93/94 to 95/96, before Exile went into effect. If we assume that this trend in Richmond's
homicide rate would have continued even in the absence of Exile, then a “difference-in
difference’ cdculation (last row, Table 1) suggeds that the decline atributable to Exile
above and beyond the pre-exiding trend is gpproximately 6 gun homicides per 100,000
resdents, or 15 percent.?

To be sure, it is impossble to assess whether the trend occurring earlier in the decade
would have continued during the late 90s in the absence of Project Exile. However, we
will present evidence beow suggeding thet the declines observed for Richmond around
the time of Exile were not unusud, given the large increese in Richmond's homicide
rates during the 80s. For now, it is sufficient to say that more reasonable estimates of the
potential impact of Project Exile on gun homicide rates range from around one-quarter to
two-thirds of the program effects that have been clamed in the past and cited in popular
press accounts (6 to 15 per 100,000 versus 23 per 100,000).

b. Richmond vs. Other Cities

While these cdculaions are smdler than the effects clamed by program proponents,

the declines in Richmond are ill quite lalge.  Any program that can cdam to reduce



homicide rates by 15 to 30 percent is likdy to be worth invesing in and merits the
attention of both policy makers and researchers.  Before concluding that the program has
had such impacts, however, one should consder what happened to murder rates in other
cities where Exile-type programs were not put into place. It is entirdy possble that gun
homicide rates declined uniformly across cities, which would indicate that the changes
obsarved for Richmond are not unusud. Moreover, it may be that city-levd vaidion in
homicide rates is 0 great that changes in even two-year averages such as those depicted
in Table 1 are not uncommon.

Figures 3A and 3B begin to address these concerns by grgphing the annud gun
homicide rates in levels (Figure 3A) and naturd logs (Figure 3B) for the period 1990 to
1999 for Richmond and for severa groups of comparison cities. In addition to murder
rate data for Richmond, each figure presents time series data for the 10 cities with the
highest average gun homicide rates during the 1990s, for other cities in Virginia and for
cities located in those dates that share a border with Virginia, for dl cities in Saes on the
eastern seaboard, and for cities from across the country that are about the same size as
Richmond (defined as those with resdentid populations between 175,000 and
225,000).%2 The gun homicide rate levels presented in Figure 3A provide comparisons of
the absolute change in gun homicide rates in Richmond versus the comparison groups.
Changes in the naturd log of homicide rates (graphed in Figure 3B) are indicative of the
relative percentage changes in gun homicide rates for each series®

Figure 3A and 3B dealy highlight the unusudly high homicide rates that Richmond
has suffered throughout the 1990s. Figure 3A dso indicates that the decline in homicide

rates in Richmond around the time of Exile dso occurred to some extent in other cities.
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However, the absolute drop in Richmond homicide rates appears to exceed the drop
experienced in the other high murder rate cities and those observed for the other
comparison groups of cities. On the other hand, Figure 3B shows that year-to-year
movements in the naurd log of gun homicide rates around the time of Project EXil€s
introduction are comparable in Richmond and the comparison cities. Hence, while the
absolute change in Richmond gun homicide rates surrounding the implementation of
Project Exile is didinct, the reldive (or percentage) change in gun homicide réaes is
comparable to those observed in the various comparison groups of cities.

This lagt point can be seen more clearly in Table 2, which presents annud average
gun homicide rates for Richmond and the four comparison groups of cities from Figures
3A and 3B. The firg two columns present the average annua gun homicide rate for the
periods 95/96 and 98/99, the third column presents the absolute change in gun homicide
rates, while the fina column presents the percentage change in gun homicide rates. The
absolute changes in the third column indicate that the change in gun homicide rates for
Richmond omitting 1997 (-15.63) was condderably larger than the comparable changes
observed in dl four comparison groups (ranging from —3.35 to —6.62). The rdative
changes in gun homicide rates, however, are comparable.  While gun homicides declined
by 31 percent, the declines in the comparison groups of cities range from 20 to 35
percent.

When we expand the set of comparison cities to include dl cities with populations of
100,000 or more with complete data®* the findings are smilar. Figure 4A shows the
number of cities (shown on the verticd axis) that experienced changes in gun homicide

rates of various magnitudes from 95/96 to 98/99 (given on the horizonta axis), ranging
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from very large declines on the left to some modest increase in homicide over this period
on the right. The graph shows that the change in gun homicide rates n Richmond around
the time of Exile is lager in absolute vdue (that is, “more negative’) than what was
observed in mogt cities during this period.

However as before the story is somewhat different when we focus on changes in the
naturd log of gun homicide rates (again, approximately equa to the percentage change in
gun homicide rates), as seen in Figure 4B. Here, Richmond's decline is Hill larger than
average, but is less of an outlier when compared to the overdl digtribution of proportiona
changes. Put differently, the proportiona change in Richmond's gun homicide rate is
within the bounds of variation observed among other cities.

Taken a face vaue, the patterns discussed a@bove are not inconsigtent with a red
effect of Project Exile on the number of homicides committed with firearms. Despite the
comparable proportional declines in gun homicide rates displayed in Figure 4B, the
absolute reduction in gun homicide observed in Richmond was quite large and outside of
the range of variation observed in other cities. However, we argue in the next section that
the unusudly large adbsolute declines observed in Richmond around the time of Exile are
less“unusud” than the comparison in Figure 4A would seem to suggest.

4. Reassessing Exile: Accounting for Initial City Conditions

In the previous section we noted that two basic facts lend preliminary support for an
effect of Project Exile on homicide rates. Firdt, the pre-post absolute decline observed for
Richmond was larger on average than the comparable changes for other cities. Second,
the sze of the decline was such that it exceeded the range of variation observed among

other cities. While the same cannot be said for the proportionad changes in gun homicide



rates, the absolute changes provide a provocative comparison. However, these smple
compaisons fal to account for the crucid role of Richmond's initid conditions in
predicting future changes in city homicide rates.

Specificdly, in addition to suffering among the highest urban homicide rates in the
nation, Richmond aso experienced unusudly large increases in homicide rates during the
decade or so preceding the implementation of Project Exile. These initid conditions
cary important implications for our evauation because those cities with the highest
homicide levels during the early 1990's, and with the largest increases in homicide prior
to this period, dso experienced the largest decreases during the late 1990s. This suggests
that the pre-post Exile change in homicides observed for Richmond may largely have
been afunction of the run-up in homicide rates during earlier periods.

a. Therelationship between earlier and later changesin homiciderates

Why might we expect an inverse reationship between changes in homicide raes
during the late 90s and comparable changes occurring during the late 80's and early 90's?
One posshility might be tha the undelying factors causng the large incresses in
homicide rates during the 1980s such as the violence associated with the introduction of
crack cocane (Blumstein 1995) or changes in the age structure (Greenberg 1985,
Grogger 1998) ran their course, and hence murder rates were bound to decline.  Another
possibility might be that the incapacitation effects associated with the massive increase in
incarceration rates (see Levitt 1996) may have disproportionately affected areas (or
cties) with high crime rates. A third source lies in the possbility that many homicide

victims may themsdves be among the population of potentid perpetrators®  To the
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extent tha this is the case, a rash of homicides would be followed by a reduction in
homicide rates, asthe pool of likely offendersis reduced.

Regardless of the underlying causes, the implication of this empiricd regularity for
evaduding the impact of Project Exile is clear: to some degree the decline in homicide
rates observed in Richmond was to be expected. Hence, a careful evduation of the
program’simpact requires taking into account earlier changes in the homicide rates.

Figures 5 and 6 provide more formd evidence of the rdationship between later and
ealier changes in dty-levd homicide rates during the 1980's and 1990's. Figure 5A
plots each city’s change in overdl homicide rates from 95/96 to 98/99 (verticd axis)
agang the city's change over the prior decade from (85/86 to 95/96 on the horizonta
axis). Figure 5B shows the comparable scatter plot for the same changes in gun homicide
rales. Each figure includes a fitted linear regresson lines (dong with the edtimated
equation) that summarize the overdl rdationships between the homicide changes across
time periods. In addition, the Richmond data point is explicitly identified.

For Richmond, the figures adso provide the <Standardized resdud from esch
regression, defined as the fitted resdud (the differences between the actud pre-post
Exile change in homicide rates and the change predicted by the regresson line) divided
by the standard error of the regresson (the summary measure of the amount of variation
around the regression line observed for the sample). A negative resdud for Richmond
that is large (in absolute vaue) reldive to the regresson’s standard error (for example, at
least twice the standard error) would provide evidence of an effect of Project Exile.

Both scatter plots in Figure 5 provide strong evidence of a negdtive reaionship

between earlier and later changes in homicide rates — i.e, areas that experience larger
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increases in homicide rates initidly go on to experience larger reductions theresfter.  This
relaionship is expressed more formaly by the fact that the regresson coefficient reating
previous homicide changes to later homicide changes is in both figures negative and
highly statistically significant.?®

In light of these findings, Richmond's experience during the 1990's does not appear
to be unusud. In Figure 5A, the Richmond data point lies below the regresson line,
indicating that the decline in overdl homicide rates for Richmond was large even after
accounting for the increase occurring during the prior decade. However, the reationship
summarized by the regresson line predicts that Richmond should have experienced a
decline in overdl homicide rates of 13.1 (roughly 80 percent of the decline of 16.9
actualy observed). Concerning the residual decline of 3.8, this is wdl within the bounds
of variability around the regresson line obsarved for the sample of cities This is
evidenced by the fact that the standardized residud is equa to —1.

Concerning the change in gun homicide rates, Figure 5B tdls a smilar story. Based
on the fitted regresson line, the increase of approximately 22 gun homicides per 100,000
experienced by Richmond during the late 1980s and early 1990s is predicted to cause a
pre-post Exile decrease in gun homicide rates of 13.3. This is roughly 85 percent of the
observed decline of 15.6. Moreover, the resdud decline of 2.3 is less than the standard
eror of the regresson (as is evidenced by the smdl standardized resdud). Hence,
Figures 5A and 5B indicate that effectivdy dl of the pre-post Exile decline in Richmond
gun homicide rates is atributable to the pre-Exile run-up in homicide rates?’ The
resdua declines that reman after adjusting for the pre-Exile increases in homicide rates

are not sufficiently large to conclude that the program had any effect whatsoever.
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Figures 6A and 6B present comparable results where we use the change in the natura
log of homicide rates rather than the change in the homicide rate levels to congtruct the
scatter plots and estimate the regressons.  Again, both figures provide strong evidence of
a negative redionship between earlier and laer change in homicide raes (as is
evidenced by the sgnificant negative coefficients on the change for the prior decade). In
addition, both regressons indicate that the proportiond change in homicide rates
obsarved for Richmond ae fully explaned by the large proportionad increases in
homicide rates occurring prior to Exilés implementation. In fact, the regresson lines in
these figures predict that Richmond would have experienced even larger proportiona
declines in homicide without Project Exile than those that were actudly observed (as is
evidenced by the fact that in each scatter plot the Richmond data point lies above the
regression line). Hence, the resultsin Figure 6 confirm the findingsin Figure 5.

To summarize, the large increase in homicide rates occurring during the late 80's
in Richmond coupled with the inverse reationship between earlier and later changes in
homidde rates observed among other U.S. cities casts serious doubt on the vdidity of
previous clams about the effects of Project Exilee  Adjusting the decline in Richmond's
homicide rates for the increase in murder rates during the 1980s leaves little resdual
declinein need of explanation.

b. Some Tests of Robustness

In what follows we examine the sendtivity of our findings and conclude that our
results are fairly robust to methodologica changes.

Perhgps the most obvious contention that one might raise in response to the

results presented above concerns the fact that we have included Richmond in the sample
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used to estimate the regresson model. Since Richmond had a larger pre-Exile increese in
homicide rates and experienced a large decline, perhaps the incluson of this observation
IS caudng us to over-edimae the rdationship between earlier and laer changes in
homicide rates and thus undersate the effects of Exile. To assess whether this criticism
is important, we re-ran the regressons for the changes in the level of gun homicides with
Richmond omitted and then caculated a fitted resdud for Richmond based on these
dterndive regresson results. Again, nearly dl of the decline observed for Richmond is
explained by the prior increase in homicide rates. Moreover, the resdua decline is smal
relaive to the regresson standard error, indicating no evidence of an impact of Project
Exile

For our andyss of the proportional changes in homicide rates (Figure 6), this
criticism does not gpply snce the Richmond data point lies above the regresson line.
This indicaes that omitting this obsarvaion would actudly increese the dope
coefficients (that is to say, make it more negative) and cause Project Exile to appear even
less effective than it doesin our figures

A rdaed criticism concerns the fact that in 1998 and 1999 severd cities that are
induded in our sample implemented Exile-type programs. If these cities had unusudly
large increases in homicide rates prior to Exil€'s introduction that were then substantidly
reduced by the program, then part of the estimated reationship between earlier and later
changes in homicide rates may reflect the impact of Exile programs. Again, this would
lead us to attribute too much of the decline in Richmond to the prior increase in homicide

rates and undergtate the impact of Project Exile.
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To examine whether those cities tha implemented an Exile-like program during
our sample period experienced larger reductions in homicide than other cities, we re-
edimated the regresson modds included in Figures 5 and 6 with an additiona dummy
vaiable equa to one if the city has implemented a sentence enhancement program for
gun crimes added to the model specification (results not shown).?® In dl cases the point
estimate on the Exile variable is podtive and not datidicdly sgnificant, consstent with
the idea that these programs have no measurable effect on homicide?®

Some might argue that despite the popular atention devoted to homicides as the
outcome measure of choice for Project Exile, given the redive infrequency of homicides
(even in a rddively violent city such as Richmond) it is more redigic to expect a
program impact on other, more frequent types of crime. To address this concern, we
replicated te analyses shown above usng annua county-level crime and arrest data from
the FBI’'s Uniform Crime Reports (UCR) system. Here, we redrict the sample of
counties to those containing each of the dities in our sample andyzed above*® Because
of the wel-known problems associated with the UCR, including variation across aress
and time in victim reporting to police and police reporting of crime data to the FBI, our
UCR findings are fa from definitive. Neverthdess, invedtigating the potentid impact on
other UCR *“index” crimes provides a good robustness check to our andyss of murder
rates.

Table 3 presents our anadlyss using the UCR crime data Pand A of the table
presents three columns of information for each of the eight UCR index crimes. the firgt
column present the relative change in crime rates (98/99 — 96/95) for Richmond relative

to the other counties in our sample, the second column presents the standard deviation of
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these changes for al counties, and the find column presents the ratio of the rdative
changes in the firs column to the standard deviations presented in second. As can be
seen, incidence rates dropped for dl crimes in Richmond relative to other cities with the
exception of arson and auto theft. However, (with the exception of homicide) rdive to
the standard deviation of changes in crime rates observed in other cities these changes
are not large.

Pane B of Table 3 presents comparable regression-adjusted results for each of the
cimes. The firg column presents the fitted lesdud from Richmond from a regression of
the change in the crime rate on the change in crime rates from 85/86 to 95/96. The
second column provides the regresson standard error for each modd while the third
column presents the fitted resdud for Richmond divided by the regression standard error
(which we refer to as the standardized residud). For dl crimes, the observed resdud is
andl rdative to the standard error of the regresson. Hence, there is little evidence in
Table 3 of animpact of Project Exile on any of the part | felonies recorded by the FBI.

The mogt important concern with our andyss is whether we are dble to
diginguish the effects of Project Exile from those of other unmeasured factors that drive
crime trends over time a the locd levd. Our comparison of Richmond homicide trends
to those of other cities is intended to address this concern.  However, it may be the case
that such comparisons are invalid due to unobserved differences among cities in palicing,
age structure, and other factors that are likely to influence homicide rates.

An dternative way to identify the effects of unmeasured factors would be to
define a control group of offenders within the City of Richmond who are not subjected to

the dipulations of Project Exile. With such a control group, one could compare offense



rates (measured for example by homicide arrests) for this within-Richmond control group
to offense rates for criminas subjected to Exil€'s provisons. We pursue this dtrategy by
comparing changes in juvenile homicide arests (pre-post EXxile) to change in adult
homicide arests usng county-levdl arest daa The logic behind this comparison is
based on the obsarvaion that juveniles will in generd be indigible for federd
prosecution under Project Exile, since very few juveniles have been convicted of a feony
in the adult crimind justice sysem. In other words, illega gun possesson by teens will
not be digible for federd prosecution under the “felon in possesson” datute that seems
to account for the large mgority of Richmond' s federd gun convictions (Figure 2).

Table 4 presents the results of these tebulations®'  Tabulations of changes in
homicide arests per 100,000 resdents are presented for al counties with population
exceeding 100,000, Richmond, and dl large counties excluding Richmond. The fird
column presents changes in al murder arests. The second and third column presents
changes in adult murder arrests and juvenile murder arrests, respectively.  Findly, the last
column presents the difference between the change in adult murder arrests and the change
in juvenile murder arrests.

The disaggregated arrest data from the UCR indicate that adult homicide arrests
actudly incressed rdative to juvenile homicide arest in Richmond, pre-post Project
Exile. Moreover, adult homicide arrests declined on average during the late 1990's for
adults relative to juveniles for other counties with populations of 100,000 or more. Taken
together these findings are not consgtent with the idea that some intervention specific to
Richmond — such as Project Exile — served to reduce crime rates among adults rdative to

juveniles.
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5. Tegting for an Impact of Federal Prosecutions Using Panel Data

While the program implemented in Richmond entalled a host of efforts ranging from
community outreech to new officer training, the main provison of Project Exile is the
unlimited prosecution of those found to be in violaion of federa gun laws by the
regiona U.S. Attorney’s office.  An dternative way to test the impact of this intervention
is to directly examine the effects on homicide from increases in the number of federd
firearm convictions secured by theloca U.S. Attorney’s office.

Rdating federd gun convictions to homicide rates directly has severad advantages.
Fird, this drategy recognizes that the Exile “dose’ that Richmond experiences is not the
same during every year of the progran's exidence. The most notable example in this
regard is the amilarity of federd gun convictions between 1997 and 1996 in Richmond,
even though Project Exile was officidly announced in February 1997.

A second advantage of defining federa gun cases as the “trestment” of interest is that
we can directly control for the fact that other cities may have copied Richmond and
implemented Exile-style programs during the late 1990's, to the extent that these cities
replicated Richmond's Project Exile fathfully, they will dso experience an increase in
federd firearm convictions. More generdly, Project Exile is not the only or even the first
concerted effort by law enforcement to use federd prosecutions of gun cases. In the early
1990s, the federd program Project Triggerlock was introduced to systematically
prosecute in federal courts violent offenders that use firearms during drug offenses and
certain violent offenses.  The number of federd prosecutions under this program were
curtalled somewhat by a 1995 Supreme Court decison ruling tha defendants in

drugdguns cases mugst have actively used the fiream in committing the offense to be
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charged in a federa court®> Nonethdless, a certain amount of activity of this sort is
observed in dl regiond U.S. Attorney’s offices.

To implement this andyss we assembled information on the number and type of
convictions secured for each of the locd U.S. Attorney’s offices throughout the country
for each year from 1994 to 1999. We focus initialy on measuring changes in the number
of fdon in possession of a fiream (FIP) convictions, snce many observers beieve that
increases in the pendty for this offense is the red innovation of Richmond's Project
Exile. However, we a0 replicate our anayss usng cases where the defendant was
convicted of any federd firearms charge. For each of the cities in the andytic sample
ued in the previous section we identify the locad U.S Attorney’s office tha is
responsible for prosecuting federal casesin that area.

Table 5 presents the results of regressng the number of gun homicides per 100,000
resdents (or the firg difference of this variable) agangt the number of FIP convictions
per 100,000 city residents (or their first difference).>® Pand A presents four regressions
that use the level (as opposed to the change) in each city’s homicide rate as the outcome
measure of interest. The firs two specifications regress the gun homicide rate on the
contemporaneous number of convictions while the second two specifications regress the
gun homicide rate on the numbers of convictions lagged by one year. Regresson results
are presented with and without year dummies. Since the FIP and gun-use conviction
rates are the same for cities located within the same U.S. Attorney jurisdiction, the
assumed eror dructure for dl models includes didrict-level variance components.  This
ensures that we do not under-estimate the standard errors of the dope coefficients due to

within-district correlation of the regression error terms.
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The results in Pand A indicate a ddidicdly sgnificant (a the one percent leve)
negative relationship between the number of FIP convictions and gun homicide rates.
This relationship is evident in both the modds that enter the contemporaneous conviction
rate (regressions (1) and (2)) and the lagged conviction rate (regressions (3) and (4)). In
al four regressons, the coefficient on the number of gun-use convictions is ether the
wrong sgn and dgnificant or indgnificant. Hence, these prdiminary regression results
provide support for an effect of FIP convictions but not for an effect of gun-use
convictions.

One problem with the modds in Pand A, however, is that they ignore the possbility
that some cities may dways have higher or lower gun homicide rates compared to other
cities for reasons that are not explicitly modeled by our regresson modd. This nay be a
particular concern for our application because the regresson modd does not include any
additional covariates to control for differences across cities in police resources, poverty,
racia or age composition of the population or other potentidly elevant factors. One way
to overcome this problem is to only compare the change in gun homicides over time
across cties, which diminates the influence of unmeasured city fixed effects that cause
some aress to have persstently higher or lower gun homicide rates year after year. This
is achieved by firgd-differencing dl variaddles and re-esimating the modd by regressng
the one-year changesin homicide rates on the one-year changes in conviction rates.

Pand B of Table 5 shows that the firg-difference modeds provide little support for the
idea that additional federa FIP convictions, or gun convictions more generdly, have a
gatidicdly sgnificant negative reaionship to city homicide raes  This finding is robust

to whether we regress the change in gun homicide rates agang the contemporaneous or
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lagged change in FIP or other gun convictions, and to whether we control for period
effects by induding year dummiesin the modd.

As a further check we re-esimate the firg-difference modd where the dependent
variable is the change in the two year averages of gun homicide rate four years agpat —.e,
99/98 minus 94/95 -- and the explanatory variables are the comparable changes in the FIP
and gun use conviction rates. Using these longer time periods provides a good robustness
check for severd reasons. Fird, there is grester variaion in the FIP and gun-use
conviction rates over the longer period, a fact that increases the likdihood of identifying
an effect. Second, looking a changes over a longer time period will yidd an edimate of
the relationship that should be less sensitive to the lag specification.®*

These dterndive results are presented graphicdly in Figures 7A and 7B. Replicating
our andyss usdng this “long difference’ approach yields quditativdy dmilar results to
those presented in Pand B of Table 5, where the relationship between FIP or other gun
convictions and homicides are near zero and not gatisticaly sgnificant.

The results presented in this and the previous section taken together do not
provide support for the idea that Project Exile had any detectable effect on homicide rates
in Richmond or in the larger set of cities that begen to divert digible gun offenders from
date to federa courts.

5. Conclusion

The widespread enthusasm for Richmond's Project Exile (and other programs
designed to enhance prison terms for gun crime) is understandable:  the program enjoys
politica support from al sdes in Americal's contentious debate about gun control, and a

supefidd examination of the data suggests that Exile may have had a dramatic impact
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on gun homicides. Setting aside the troublesome data from 1997 in Richmond, when
Exile was odensbly in effect even though there was no increese in federd gun
convictions, the declines from 95/96 to 98/99 in gun homicide rates in Richmond ae
larger than those observed in most other cities of comparable sze (dthough the
proportiona declinein Richmond is less remarkable by comparison).

However, the impressive declines in gun homicide rates in Richmond around the time
of Project Exile can be dmogt entirdy explained by the fact that the city had unusudly
large increases in gun homicides through the mid-1990's, and that cities with larger-than
average increases in gun homicide raes subsequently experience unusudly large
declines. This finding appears to be robust to a variety of ways to analyze the avalable
data, including decisons about whether to measure changes in homicide rates in actua or
proportiona terms or to define the reatment as the exisence of an Exile-type program or
instead as the actual number of federd firearms convictions that are secured.

Our results dso hold when we define the outcome measure of interest as the
difference in homicide or other arrest rates between adults and juveniles. Since Exil€'s
desgn makes the program agpplicable primarily to adult offenders, program impacts
should be concentrated among adults. On the other hand other unmeasured local factors
may affect both adult and juvenile arrest rates, and so focusing on the difference between
adult and juvenile trends in Richmond versus other cities heps isolate Exil€s effects
from those of other confounding variables.

One potentid qudification to our empiricd methodology concerns the possbility that
the mean-reverson observed in city-level homicide trends may in and of itsdf be driven

by efficacious locd policy responses.  Specificdly, if locdities implement cregtive and
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effective policies to reduce homicide only when homicide levels cross some unacceptable
threshold, then the larger reductions in homicide observed among high-homicide cities
may be the result of the policy responses of those cities. Hence, the large drop observed
for Richmond may be attributable to the aggressve federa prosecution of FIPs, while the
declines observed for cities like Boston or New York may be attributable to aternative
policy response, such as community policing programs or crack downs on *“qudity-of-
life" infractions. If this were the case, the effective policies of other locdlities would
serve to empiricaly mask the effectiveness of Project Exile in Richmond.

However, if this were the case, one would 4ill expect to see an impact of FIP
convictions on homicide rates among cities that implemented a variety of other crime-
fighting programs. For example an increase in FIP prosecutions in federa courts in New
York City should yield additional crime reductions above and beyond those produced by
the city’s changes in policing practices. We were unable to find such an effect in our
pand data andyss. Moreover, we have argued that the Exile intervention in Richmond
focuses largdy on adult offenders.  Presumably whatever crimind jusice or other
interventions that are implemented in other jurisdictions around 1997 are not so narrowly
targeted. In this case we would expect to observe a greater decline in adult offenses
compared to juveniles over time in Richmond than in other citiess however the best
available data are not consstent with this expectation.

To be sure, our finding that Project Exile did not drive the decline in Richmond gun
homicides during the late 1990s begs the question of what exactly was responsible for the
observed decline While we cannot answer this question decisvey, taking a more

detalled look a the age and racid compostion of gun homicide victims during the later
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1990s may shed some light on the issue. Tabulations from the U.S. Vitd Statidtics
indicate that for the 95/96 to 98/99 time period, gun homicide victimization rates for
young AfricarAmerican maes in Richmond declined congderably while comparable
rates for the rest of the population declined modestly.®® To be specific, the two-year gun
homicide rate for black maes 10 to 24 years of age declined from 276 per 100,000 in the
95/96 period to 206 per 100,000 in 98/99.*° The comparable figures for dl other
population groups are 39 and 30. In addition, the large increase in homicide rates over
the decade prior to Exile's implementation was driven to a large decrease by increased
victimization rates among young black maes. Moreover, the large spike in homicide
during the year 1997 is due entirely to a spike in the young black mae homicide rate.

These paterns ae quite smilar to the paterns of increese and decline in high
homicide rate cities documented by Philip Cook and John Laub, who demondrate that
mogst of the increase in homicides during the 1980's and 1990's is due to gun homicides
committed againg and by young black maes®”  The leading explanaion for this
subgtantid increase in gun viodlence is the diffuson of crack markets, which in turn is
thought to have increased the demand for guns among the young people involved in these
markets in order to enforce drug transactions® The magnitude of these changes and the
symmetries between the homicide increese and decline suggest that changes in the
involvement of youth and guns in drug makets is a naturd dating point for any
explanation of crime patternsin the 1990's in Richmond and other American cities.

One larger lesson from our andyss of Richmond's Project Exile is the apparent
tendency of the public to judge any crimind judice intervention implemented during a

period of increesng cime as a falure, while symmetricdly judging those launched



during the pesk or downside of a crime cycle as a success. Given that policymakers,
news reporters and voters dl seem to employ this heuridic device in evauating
government programs, Project Exile would gppear to highlight the enduring maxim that it

is often better to be lucky than good.
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change under the assumption that the 93/94 to 95/96 change reflects an underlying trend, we would need to
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22 Richmond is omitted from all comparison groups. Between 1990 and 1999, the population of Richmond
varied between approximately 203,000 and 190,000 residents.

2 The changein the natural log of avariableis approximately equal to the percentage changein the
variable.

24 Over thistime period, Richmond's population ranged between approxi mately 190,000 and 200,000. We
dropped the city of Gary Indiana due to the fact that the 1996 homicide total from the SHR was
approximately %2 the number of homicides reported in published Uniform Crime Report, thus creating the
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al., 1993, Schwab et al., 1999, Kates and Polsby, 2000).

28 The slope coefficient in Figure 5A indicates that one unit increase in overall homicide rates between
85/86 and 95/96 is associated with a 0.48 decrease in gun homicide rates during the pre-post Exile period,
while the comparable figure for gun homicidein Figure 5B is 0.53.

27 \We also estimated the models in Figures 5A through 5B weighting the regression by the mid 90's
population of each city. Doing so does not alter our conclusions.
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federal courts. At the same time some cities that do substantially increase the number of diversions may
have different names for their programs that we may have missed. We address this problem in the next
section by using datafrom local U.S. Attorney offices on the number of gun convictions per year to
identify the Exile “dose” that each city experiences.

29 Another way to test this hypothesis is to calculate the ratio of each city’ s fitted residual to the city’s
actual or imputed error standard deviation; ratios that are negative and larger than two in absolute value are
consistent with an effect of Exile to reduce homicide. None of the citiesthat we identify as having Exile-
type programs had such residuals.

%0 Since there are several instancesin our city sample where more than one city isin asingle county, this
county-level data set has fewer observations (131 to be exact) than our city-level dataset. Thecity of
Richmond is separately identifiable in the county data.

31 1n thisinstance, we use the change in arrests 95/96 to 98 as the key dependent variable rather than the
change from 95/96 to 98/99 due to the fact that arrest data by ageis not yet available for 1999.

32 The case Bailey vs. the United States along with a discussion of trends in federal firearm prosecutionsis
discussed in Scalia (2000).

33 We also estimated these models taking the log of dependent and explanatory variables. The results are
similar to those presented in Table 5.

34 Over alonger time period, whether the proper lag is one, two or three periods (etc.) is less relevant, since
the impact of the trend in the explanatory variable should have ample time to exert an impact on the
dependent variable.

35 We calculated these figures using mortality data and the data extraction system CDC Wonder,
administered by the U.S. Center for Disease Control and Analysis. We accessed this data interface on May
6, 2002 at http://www.cdc.gov.

38 For the four years used in these comparisons, black males between 10 and 24 year of age constituted
roughly 6 percent of Richmond’s population while accounting for 42 percent of gun homicide victims.

37 Cook and Laub (2001).

38 Blumstein (1995); Cork (1999).
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All Homicides, Gun Homicides, and Other Homicides per 100,000 Residents
in Richmond Virginia, 1990-1999
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Figure 3A

Gun Homicides per 100,000 residents in Richmond, other High Crime Cities, Cities in States Surrounding
Virginia, and Cities on the Eastern Seaboard
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Figure 3B
The Natural Log of Gun Homicides per 100,000 Residents in Richmond, Other High Crime
Cities, Cities in States Surrounding Virginia, Cities on the Eastern Seaboard, and Cities with
Comparable Populations
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Figure 4A

Histogram of the 95/96 to 98/99 City-Level Changes in Gun Homicide Rates
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Figure4B

Histogram of the Change in the Natural Log of City-Level Gun Homicide Rates, In(95/96) to
In(98/99)
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Figure bA

Scatter Plot of the Pre-Post Exile Change in Overall Homicide Rates (98/99 - 95/96) Against the
Change in Overall Homicide Rates Over the Prior Decade
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Figure 5B

Scatter Plot of the Pre-Post Exile Change in Gun Homicide Rates (98/99 - 95/96) Against the
Change in Gun Homicide Rates Over the Prior Decade
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Figure 6A

In(Rate98/99) - In(Rate95/96)

Scatter Plot of the Pre-Post Exile Change in the Natural Log of Overall Homicide Rates
(In(98/99) - In(95/96)) Against the Change in the Natural Log of Overall Homicide Rates Over the
Prior Decade
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Scatter Plot of the Pre-Post Exile Change in the Natural Log of Gun Homicide Rates (In(98/99)-
In(95/96)) Against the Change in the Natural Log of Gun Homicide Rates Over the Prior Decade
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Figure 7A

Scatter Plot of the 94/95 to 98/99 Change in Gun Homicide Rates Against the 94/95 to 98/99
Change in the Number of Federal Felon-in-Possession Prosecutions per 100,000 Residents
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Figure 7B
Scatter Plot of the 94/95 to 98/99 Change in Gun Homicide Rates Against the 94/95 to 98/99
Change in the Number of Federal Gun-Use Convictions per 100,000 Residents
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Tablel

Changein the Gun Homicide Rate Relative to the Non-Gun Homicide Rate for
Richmond During the Time Period Surrounding the Introduction and | mplementation of
Project Exile

Gun Homicide Rete Non-Gun Homicide Gun Minus Non-Gun

Rate

Time period

93/94 59.76 8.32 51.44

95/96 50.55 9.19 41.36

98/99 34.92 6.82 28.10
[1] Diff: 98/99 — -15.63 -2.36 -13.26
95/96 (-30.9%) (-25.7%) (-5.2%)
(% Change)
[2] Diff: 95/96 — -9.22 0.87 -10.09
93/94 (-15.4%) (10.5%) (-25.9%)
(% change)
[1] - [2] -6.41 -3.23 -3.17
(Differencein (-15.5%) (-36.2%) (20.7%)
Percent Changes)

Tabulations based on extractions from the Uniform Crime Reports Supplementary Homicide
Reports, 1976-1999.




Table?2

Change in Gun Homicides Ratesin Richmond, Other High Crime Cities, Citiesin States
Surrounding Virginia, Cities on the Eastern Seaboard, and Citieswith Compar able

Populations, 95/96 to 98/99

Group of Cities Gun homicide  Gun homicide Change % Change
rate, 95/96 rate, 98/99

Richmond 50.55 34.92 -15.63 -31%

High homicide 32.50 25.88 -6.62 -20%

Neighboring states 16.24 12.80 -3.44 -21%

Eastern seaboard 12.92 8.85 -4.07 -32%

Comparable populations 9.63 6.28 -3.35 -35%

Tabulations based on extractions from the Uniform Crime Reports Supplementary Homicide
Reports, 1976-1999. The city groups correspond to those used in congtructing Figures 3A and

3B.




Table3

Pre-Post Exile Changesin FBI Index Crimes Relativeto Changesin All other Cities,

Unadjusted and Adjusted for Pre-Exile Changesin Crime Rates

Panel A: Changes Unadjusted for Base Crime Levels

Change in Richmond Standard deviationof ~ Ratio of rdative

(98-95/96) - average  changesfor dl change for Richmond

changein dl other counties to the standard

counties devidion for dl

counties

Change in murder -11.69 4.03 -2.90
Changein rape -10.09 8.80 -1.15
Change in robbery -100.89 81.76 -1.23
Change in assault -133.27 107.74 -1.23
Changein burglary -268.02 158.54 -1.69
Changein larceny -335.89 420.28 -0.79
Change in auto theft 203.87 178.76 114
Changein arson 16.63 27.42 0.60
Panel B: Regression Adjusted Changes

Richmond Residua® Regression Standard Standardized

Error® Residual

Change in murder -1.85 2.48 -0.75
Changein rape -9.49 8.81 -1.08
Changein robbery -67.51 80.47 -0.84
Change in assaullt -104.04 104.34 -0.99
Changein burglary -258.51 159.02 -1.62
Changein larceny -259.79 417.27 -0.62
Change in auto theft 234.46 177.99 1.32
Changein arson 17.83 27.52 0.65

Data come from county-level tabulations of the FBI Uniform Crime Reports.

a Thesefigures are the fitted residuds for Richmond from aregresson of the 98/99-95/96
change in the given crime rate on the 95/96-85/86 change.
b. These figures are the estimates of the regression standard error from regressions of the
98/99-95/96 change in the given crime rate on the 95/96-85/86 change.
c. The gandardized resdud is caculated by dividing the fitted resdud for Richmond by the

regression standard error.




Table4
Changein Homicide Arrests by Agefor Richmond and Other Large Counties, 98 — 95/96

ChangeinAll  Changein Juvenile Change Adult
Murder Adult Murder  Murder - Change
Arrests Arrest Arrests Juvenile
All Counties -0.83 -0.74 -0.14 -0.60
Richmond 10.53 9.77 0.25 9.52
All Counties less Richmond -0.83 -0.74 -0.14 -0.60

Data come from county-leve tabulations of the Uniform Crime Reports.




Table5
Panel Data Regression M odels of the Percent Changein Gun Murder Rates Caused by a Per cent
Changein the Number of Felon-in-Possession Cases Handled by Regional Federal Attorneys

Panel A: Dependent Variables Equalsthe Gun Homicide Rates

@ @ 3 4)
In possession -0.131 -0.115 - -
(0.023) (0.023)
Uses afirearm 0.255 -0.041 - -
(0.124) (0.128)
In possession, lagged - - -0.134 -0.126
(0.026) (0.025)
Used afirearm, lagged - - 0.089 -0.073
(0.130) (0.131)
Y ear dummies No Yes No Yes

Panel B: Dependent Variable Equalsthe Year-to-Year Changein the Gun Homicide Rate

@ @ ©) @)
Change, in possession -0.013 -0.012 - -
(0.021) (0.021)
Change, uses afirearm -0.029 0.005 - -
(0.063) (0.064
Change, in possession lagged - - 0.007 0.003
(0.023) (0.023)
Change, used afirearm - - -0.058 -0.093
lagged (0.060) (0.067)
Y ear dummies No Yes No Yes

Standard errors are in parentheses. All models include a constant term. In each model, the assumed
error structure is a variance-components model with random effects for each district. The Ain
possession( variable is the number of cases per 100,000 city residents where one of the primary
offenses of the felon charged in the regiona office is possession of afirearm. The AUsed afirearm{
variable are the number of cases per 100,000 where one of the primary offenses involves the use of a
firearm. Changes in these variables and the dependent variable in Panel B refer to one year single
differences. Lagged variables refer to one-period lagged explanatory variables. Our data set covers
the period from 1994 to 1999. For level models with alag and for specifications (1) and (2) in panel B,
the year 1994 is omitted by necessity. For the specification (3) and (4) in Panel B, the sampleis
restricted to observations between 1995 and 1999.




