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‘A INTRODCUCTION

Firearins are used in s lurge fraction of the violent crimes of robliery, assault,
and murder, The wilespread availability of fircarms, particularly bandguna, has
frequently received purt of the hidme for the exuaordmnrdy high rates of violent
crinvesx in the United \udu, and the violent crime wave of the 1965-75 decade
may have been fueled in part by the growth in the svailability of handguns in
urbun arvas, Advoeates of stringent guncontrol have long argued that the adoption
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of a program which mmade it more coktly or time consuniing or legally risky for
eriminaly to obtain guns would have the effect of reducing the ninount gnd serious-
ness of violent crimes)! s

This papor analyzes the relativnship between gen availability and the crime of
roblery, which is defincd ag theft or atiempied thelt through violence or the threat
of violence. The importance of guns in robhery is imlicntcg by the fact that forey-
five percent of robberies reported Lo the police are perpetrated with a gun (almost
alwnys 8 hnndgun), and that gun robherics nre much more likely to result in the
dentn of - Lhe victim thaw robbering committed with other weapons. The major
findings of this atudy, based on an extensive analysis of intercity differences in
the rates of rolbery and robhery nurder, are: (1) that an increase in the density
of gune.in & cily liny no elfect on the oversll robhery rite but is associated with an
inerease in the fractivn of robberies which invelve a gun; (2) the per capita rates
of gun-and nongun robbety murder-are ncarly propurtionate acrogs cities to the
rates of gun and nongun robliery, respectively; (3; these two findings, together
with the fact that gun robberies are n{mnst three titnes as likely Lo result in the
death of the vietimy as mongun robberics, imply that'the per capita rate of robbery
murder increases with the density of guns in a city—a result which also emerges
frony a direct analysis-of the data. These findings are certainly relevant to the on-
going debate over the wisdom of adopling more stringent gun control measures,
but do not yicld I)redictious shout the efficacy of adopting any particular gun
eontrol strategy. Hlowever, my resulls do suggest the prediclion that, i a way
could be found to reduce the density of handguns in a city, then this reduetion
would anieliorate the seriousness of the robbery problemns.

The thegretieasl and empirical appréach used in developing these resulte may
be of inlerest as a contribution to the largely neglected study of how the avail~
ahility of “inputs’ into the erime production process influences the level and struc-

* ture of crime rates. In roblery, the important inputs other than Jabor are weapons

and “targets,’” and the terins on which these inputs are available appears. to
have a major influcuce on robbery patterns. Weapon availability is measured here
by a new city gun density index, which should have applications in a number of
other contexts. . .

This paper is organized as follows:

B. Description of Robbery and Robbery Data

C. Theoretical Issues in Gun Availability and Robbery

D, Construction of the Gun Density Index
- E. Determinants of Intercity Differences in Robbery Rate

F. Rotbery Murders

G. Conclusions

1. Definition:

The Uniform Crime Reporting Handbook defines robbery as “the. taking or-
attempting to take anything of value froin the care, custody, or control of a person
?r persnn.; b’y force or threat of force or viglence andfor by putting the victim in

ear (p,14). ) : .

Thig definition includes a wide variety of incidents, ranging from the sirong arm
theft of n student's lunch money to bank holdups and truck hijackings. The dis-
tinction between robbery and “larcency-{rom the person” rests on whether the
victim resists—a pursesnatching becomes a robbery if the woman attempts to hold
onto her purse and 8 strungle ensues, A burglary (“unlawful entry of a structure to
commit a felony or & theft') is classified as a Tobbery if a resident of the building

. confronts the burglar and the burglar attempts to intimidate the resident. A large

{raction uf residential robberics are interrupted burglaries.?
A robbery incident which resuits in the death of the victim or which includes a-
rape is counted by the FBI as a murder or rape, not a¢ n robbery. ’

1 wee Newlon and Zimring (1900).
3 Hepetto (1072).
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2,-Rolshery Data:?

Percent
restilling (0
Percent vielim
with sttack hospHalization
Robbery weapon: :
23 26
40 22
3 9

The most cumprehensive source of data on robbery rates anel patierns are the
reports to the FLI made by cities participating in the Unilorm Crime. Reporting
system. In recent yvears, a scries of criminal victimization surveys has been
canducted by the Census Bureau to supplement the Uniform Crimme Reporting
system. A nalionwirde survey has been conducted every six months since 1973,
and special surveys have been conducted §n 26 large citics.t It remains an open
question  whether the crime surveys yield a more ‘accurafe representation of
intertemporal ani cross-section erime patierns than the Uniform Crime Reports,
but the question is moot for the analysis presented here: the twenty-six eities
which have been surveyed do not constitute a large enough sample on which to
base a comprchensive analysis of intercity robbery patterns. While I do use de-
scriptive statistics from victimization survey data .on ‘occasion, most of the
empirical work is based on 1975 UCR robbery data for the 50 largest citics,
 There are scrious doubts concerning the accuracy of the UCR data, as anyone
who has even a no-ldding acquaitance with the criminology literature must
know.® The robbery count published by the UCR for each city is the number
reported to the FBI by the city police department. This number is suspect
primarily because a large fraction of robberics (especinlly the less serious
incidents) are never reported to the police. Furthermore, the police departments
may not classi{y incidents accurately (note the subtleties of classification deseribesd
abouve), and in some cases may fail to report all known incidents to the FBI
for political or other reasons. These problems of underreporting detract from the
confidence which should be placed on any cross-section analysis of UCKR statistics;
if there arc systematic intercity differences in the degree to which robbery rates
are underreported, then the data will yield a biased impression of the importance
of warious city.characteristics in influencing the true robbery rate.

3. i{obbcry Trends and Patterns:

Robbery is predominantly a crime of the large cities: 65 percent of all robberies
occur in cities with populalion exceeding 250,000 (which contain less than one
quarter of the U.S, population), and 18 percent of all U.S. robberies are committed
in New York City alone. : .

A majority (36 percent) of big city robberies reported to the FBI in 1975
occurred on the street, 14 percent in residences, and the remaining 30 pereent

involved commercial targets. An analysis of the victimization survey data for 26

cities conducted by Cook (1976) found that the typical street robbery was
committed by two or more Negro male youths: 84 percent of these robberies
involved nonwhite offentlers, 53 percent involved youths aged less than 21, 63
percent involved two or more offcnders (though the wvictim was almost always
alene at the time of the robbery). The typical:victim was malc (64 percent),
white (62 percent), and aged 25 .or more (62 pereent).

4. Seriousness:

The number of ;-obbcrics reported ‘to the FBI hns more than tripled since

1965, and victimization rates in some of the most robbery-prone cities (Detroit,
Boston, Newark) are as high as 4 percent per year. The seriousness of the robbery

® Souie of theae data are published in Crime {n the United Btates.
4 See U.S. Dept, of Justice, 1875, 1976a, 107Gb,

& See Skognn, 1874 and 1075, Flenberg (1077).

* Skogan (1975). ) :
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problem is nat the result of the direct cconnmic Insa to vielims—72 percent of
. the stroet rghlwrim reported in the victimization survevs resulted in the theft of
_ less than 830.7 Much more important is the high rate of injury and death which
3 results from robbery incidents, nnd the meatal nnguish of even those robhery
-~ viclims who are not injured. Furthermore, the widespread fear of ““crime in the
o streets,” endemic in most of the large cities, distorls the life style of the city-and
has socinl costs {nr heyond the direct Iogses to nctual robbery: viclims, That
this fear is well founded is suggested by the fact that one out of every seven: -
murders in the 50 Iargest cities. was the result of a robhery incident.
The Jikelihood that a robbery will result in the injury or death of the victim
ja substantinily influenced by the type of weapon tsed by the robbher. The best
. data on the likelihood of injury is taken from the vietimization surveys of the 26
* . citics. For strect robberies reﬁorwd in these surveys, gun rohberies had the *owest
injury rate (2.8 pereent): while the highest injury rate occurred in robberics
in which the robber used a club. Table I gives the complete breakdown on jnjury
rates by weapan type. Directly comparable data for robbery murders isnot avail- .
- able. Ilowever, calculations based on the 1975 UCR data for the 50 largest cities L
reveal a clear patiern which reverses the iinpression that guns are “saler’ than S
other weaponsin robbery. The fraction of gun roizherics which result in the death ' o .
of the victim is 5 times as high a3 the corresponding fraction for robheries with :
. ‘other wenapons (including unarmed) : consequently, while less than half of robberics -
: ‘ involved a gun, fully two-thirds I all robbery murders involved a gun. Table 2
summarizes these results. : .
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o ‘. TABLE 1.—INJURY RATES (N STREET ROBBERIES BY WEAPON TYPE : ‘

., Percent of S
.-, Percent of . .viclims incurring
victims incurring medical costs : -
- ) medical costs  exceeding $1,000 '

; Weapon: 0,
E Gun ..
| Knife...

: Other w
Unarmed ___
Allincidents. o oveooeicuacisrienciaieanaas

QAN

-
QN
NSO o

Source: Table 10-8 of P, J. Cook *'A Stralegic Choice Analysis of Robbery’ in W, Skogan (ed.) Sample Surveys of the "
Victims of Crime, Ballinger, 1976, . : :
' TABLE2 . -

Robbery mutders/
1,000 robberies: - Robbery murders/
with stated 100,000
weapon tyle population

Gun robheries. ... S, -
Iangun robberies.__:_ : - i
All tobbeties. . .o P g - .

o
koA
i poe CTY

Source:; Unpubtished UCR data on homicides and robberies in the 50 largest cilins, ’ B

Tables 1 and 2 give very different impressions of the relative dangerousness of

guns in robberies., Could it be true that gun robbers are less likely to injure n

. victim but much more likely to kill him than other robbers? The difference is
. : almost certainly nel the resuit of differences in the data sources: indeed, since gun .

’ rabherics are more likely to be reported 1o the police than nongun robberies,® the
true disparity between gun and nongun robbery murder rates/1000: robberies s B S

‘ larger than that reported in Table 2. I believe the correct: explanation is the .-
following : nongun robberies are much:more likely than gun robberics to beinitiated B

by anassault on the victim (as connoted by the terms “mugging "and “yoking'').? Lo
g S

=T Cook. (1R76). .

2zZimeing (3977). : .

* This clnlm Is verlfied by rexults reported 1o Cook and Nagln (1078),.Table IV. 2. For
robberies juvolviog ndult male offenders reported dn the Natlonal Crime I'nnel houschold
victimizntion sirvers, the following resulta were obinined : It should be noted that “'gun’

" roblieries are these in. which at least one of the affcnders hnd a gun (inast robberlen nre B
committed by two or morc offenders), ‘An attack 1u a gun robbhery miny therefore Involve .
anuther weapen, It the attack does Involve a gun, it may be in the form of clubbing or X
pistol-whipping, rather than shooting. Injury results in the sccond column should Le inter- : 5
preted accordingly. . b

L
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- : Such an attack is not necded in a gun robbery in most enses because the display

>

where the gun robher actunlly shoots the gun, however, it is much more Jikely to
inflict deadly harm on the victim than an attack with some other sort of weapon.
Soxpe evidence for this explanation is found in Table 1. which indicates that the
sericus injury rate (medical costa exceeding $1000) in gun robberics is relatively

pattemn is & continuation of this “trend.”

C. THEORETICAL 183UES

“f
bt
.

The term “gun availability” appears frequently in the Congressional hearings
. and scholarly literature dealing with gun control. Reducing gun availability, and
o particularly reducing the availability of handguns to potential criminals, is the
. : groximnte objective of the range of gun control policies which Bruce-Briges (1976)

of the gun is sufficient in itsell to intimidate the victim. In the relatively few eases -

< high when compared with the oversil injury rate. The weapon-linked murder

as labelled the “interdiction’ strategy: policies which include licensing and -

registration, mandatory waiting periods between purchase and transfer, hans on ¢

mai] order sales, and even total bans on privatle posscssion.
Ideally, interdiction policies could be designed and implemented so as to
discriminate between legitimate and criminal uses, preserving the public’s access
: to the former while eliminating the latter. In practice, deiscrimination policies
- ’ take the form of prohibiting certain categories of individuals from acquiring or
: posseszing firéarms. The current federal law, the Gun Control Act of 1968 (GCA),
adopts this discrimination strategy; the GdA makes gun npossession by a felon or
. ex-mental patient illegal, and furthermore makes it itlegal for gun dealers do se il
- guns to anyone “they have reason to helicve™ is a felon, ex-mental patient, or
. minor (age lesg than 21 in the ease of handguns).' In an cffort to make the dis-
=T crimination strategy more eéffective, and to facilitate the enforcement of state and
local gun control ordinances, GCA bans mail order gun sales and required that
handguns be purchased in the buyer’s state of residence. ‘Dealers are required to
be licensed by the federal government (Bureau of Aleohonl, Tobacco, and Firearms)
and to kecp records of all sales; people who only sell a few guns per year arc not
required to be licensed and are nol governed by the rame restrictions as dealers.
- A number of states and cities have ndopled ordinances which strengthen
~ the federal law in-various ways. Table 3 summarizes the laws which apply in the
Pl 30 largest cities. With a few exceptions; state and local ordinances have adopted
%‘ : ; the discrimination strategy. For example, states and cities which require hanilgun
%S;» buyers to be licensed have typically issued such licenses to most all applicants
after a hrief effort to check criminal records, with no intent:of inhibiting gun
sales. States which have ndopted a waiting period between purchase and transfer
are in effect- attempting to discriminate against buyers who might be in the

middle of an argument and need a cooling ofl period.

. ‘ Discrimination policies are not intended to reduce the stock or the low of new
i - . ) handguns into a jurisdiction. There arc large differences in gun <ensity among

i
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cities, ‘with. Southern and Mountain Region cities tending to be relatively high - ’

and cities in the Northeast and Far West relatively low.(see Table 5 below).
- These differences surely reflect differences in demand rather than diffcrences in

supply or legal restrictions for the most part. i
- -.Lhe alternatives to a discrimination strategy are any of a number ol policies
designed to reduce the density of handguns, which' 1 will term “disnrmuament’’
olicies. Examples of disarmament policies include restrictive licensing (Boston,
R’cw York City), a ban on cheap handguns or other means.of raising the mini-
mum price at which guns can be acquired (e.g., gun registration fees), a hap on
- . the acquisition of handguns (recently n(lopte(s( in Washington, D.C.), or a total
. han on private posscssion. Such policies receive support from people who bhelieve
o that effective gun control cannot be achieved through discrimination policies.
c o The two main arguments are: (1) Discrimination policies are inefTective be-
T : cause it Is impossible to prevent felons and minors from obtaining gins when
) uns nre readily available to everyone else—the market'is too ‘“‘lenky,” and (2)
- : {any gun crimes (as well as gun accidents and gun guicides) - are comnitted by
adults who are neither ex-felons nor ex-mental patients, and hence can obtain a
: gun legally under GCA provisions. Recent scholarly studies which have attempted
R to assess the effectiveness of current state and locnl ordinances tend lo,sup{)or't
the claim that these ordinances have been ineffective at reducing crime! It is

B
3

" For a comnrrl:ncnslrr dircussion. of the legal antecedents, polltics, and- effecta of the
GCA, see Zimring (1075). ) . :
B Magaddino (1970) and Murray (1073).
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not (_:lcnr whether ‘these ordindnces are ineffective ns a result of a fundamental
deficieney in their design, or rather simply beenuse they have not been enforced
adequntely,?
Only n few evaluations of disarmament policies have been published. Since
- the first serious recent cffort to disarm the public in n U.S, jurisdiction has just
begun in Washington, 10.C,® published evaluntions have been based on inter-
national comparisons or on analysis of the impact of adoption of o stringent gun
control statute in a foreign nation. Naive internntional comparisons have vir-
tually no valite. For example, seversl authors have aseribed Japan's extraordinarily
low murder rate to Lheir stringent gun control statutes.™ This explanation is
<completely inadequate, given that Japan's total murder rate is much lower than
the U.S: nongun murder rate. In any event, cross national comparisons nlways
suffer from the difficulty of controlling for cultural and other differences, -and
should be interpreted with great caution.”™

Table 3.~8tate and Local Handgun Regulations, 1975

A. State permit to buy *—
Boston
Buffalo
Chicago . .
Detroit
Newark .
New York
Baltimore 2
St. Louis ?
B. Some State or local requirements— -
1. Loeal permit required:
Philadelphia
Cleveland
Milwaudkee
District of Columbia
2. Local waiting time, possibility of investigation:
New Orleans
Minneapolis
Miami
3. State waiting perieil required:
Portland (5 days)
: Oankland {5 days)
San Francisco (& days)
San Diego (5 days)
* Los Angeles (5 days)
Pittsburgh (2 days)
C. No regulation:
Atlanta
- Dallas
Denver
Houston

Of much greater interest is the possibility of evaluating the changes in violent
crime rates resulting fromy the adoption of w stringent disarmament statute,'s

<

12 Zimring (3973)- and Brace-Briggs (1976).

13 The ardinance i the Distriet of Columbia, which went inte effect In 1976, Lans the.

negnisitlon or transfer of bandguns by Distrlet restdentz, The Snilllvan Jaw {n New York
State has Iinpoxeil 0 restriétive Heensing system throughout maost of the 20th century,
WEziond (1073) makes the comparison whh Japan amd other nations which have sivict
Eun cantrol nwe, .
B &en Nruce-Tirlges (1076Y bumorons critiane of International) comparlsons, Newton and
Zimring discuss disticultios with internaftonal comparizons, pp, 124-3125,
VO rdindners mamla Ung that gop bayers obindn n permit from state or local authorities
finves-heen tn effeet I Massachusetts, New York, 1HHnnis, Michigan, New Jersey, Maryiand,
Mixseir), nnd North Carolina sinee 1968 nr before, .
=afaryland Liw reguires {hat an appleation for hamlgun pnrehage be <ent to the riate
pollee 7 days befare the petunl transaction, with at least the possibflity that the State Dolice
will tnvestizate the parchager il disallow thie pyrehase.
3 Misgonrl Inw reguires that handgun purchaxers hnve o lu'ﬂnﬂ from the county sherlfl,
but doew nol specify the extegorles of people wlho are fnellzible to recelve nopermit (beyond
the requirements fliat he applieant be of age nnd of *good™ morai charaeter).
’ 19 Of partteilar Sutgaest ace evalnations of the recent erackdown on-cun ownership and
e g Jamnfen - See Gendresu and: Sprrldee (1976) and Jener amd Crandall (undated),
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although cven with ' valid study of this type it is' difficult to extract leasons
relevant to U.S. pohcsy. In spite of the Iack of experience with disarmiinent
olicics within the U.5., analysis of availnble U.S. data can yield some insight
into’ the potential cffect of ndopting such 1 policy at the national or local level.
Since the main {:rommnw objective for disarmament policies is to reduce gun
density, one method of predicting the effcets of adopting such a poliey is to com-
pare violent crime rates in jurisdictions which currently have high gun density
with violent crime rates in Jow gun density jurisdictions. Such an analysis, based
on 1975 data for 50 large cities, is presented in subsequent sections of this paper
for the crime of robbery. But first, it is nccessary to discuss three preliminary
questions: (1) How does %:m density per se affect the availability of guns for
robbery? (2) What effects should we expect o reduction in gun availability to have
on robbery rates and patterns? and (Sycls it valid to make infcrences concerning
the potentin] effcets of a disarmament strategy from analysis of recent cross-
gection datn on cities? v

1. Gun density and gun possession by polential robbers

The extent to which robbers are armed with guns in a particular ity is the
result of a number of factors which can be usefully classified in the usual . demand
and supply framework. )

{a) Supply.—In a frictionless market, the notion of gun “availability’? to an
individual purchaser is equivalent to the money price of a gun (or vector of
prices if there are a variety of types of guns for sale). The market for guns is far
from frictionless, however. Transactions costs may be a particularly important
consideration in analyzing supply conditions for the kinds of people who constitute
the great majority of active robbers, The most visible and readily accessible gun
acllers are presumally the federnlly licensed dealers, who advertise and are
casily located by purchasers. However, licensed dealers are prohibited by federal
law from gelling handguag Lo minors or people with felony records, and further-
more are required to register every sale on a form which i5 subject to inspection
hy the police. While these requirements are no doubt widely violated in practice,
they may be sufficient to deter a substantial fraction of potential robhers from

buying from licensed dealers—especially in citiez and states which require bhuyers .

to have a purchase permit.
The alternative sources of supply are the informal “hand-to-hand’ ‘market,

and fences of stolen merchandise.” (A black market for guns imported from less

restrictive areas may he important in the fow citics, such as New York, whick”

have stringent regulations on gun purchase.’®) These sources of supply are pre-

suniably characterized by significant transactions ‘costs, due to the difficulty of :

huyers nnd sellers finding each other and negotiating a deal in such markets.
Polential huyers in these markets will ordinarily have to search, or simply postpone
purchase for some length of time, before encountering.an acceptable offer of sale.
The result-is that the typical robber will own n gun—if ever—during a smaller
fraction: of his active eareer than would he true il there were no transactions

costs.

directly related to the density of gun ownership in a city. The supply of guns
iy fences and in the hand-to-hand market will he relatively ‘‘thin'’ and erratic
in’citics with low gun ownership rates; the typical buyer will have to search (or
waitl) longer before finding an acceptable dealin Boston than in Dallas. Relatively
high transactions costs in low density cities would be expected to reduce the

“gun ownership ratc among robbers and other criminals,

Rolibers can acquire guas by horrowing, renling, or stealing them as well ns
hy purchase, hut the effcct of city gun density on-the ease of negotinting these
other types of transactions should be much the same as for purchasers. For
example, a gun originally purchased by an adult ‘member of the houschold may

The crucial assertion for the present context is that transactions. costs are’

be “borrowed” by ateenage son.- (More than onc-quarter of all robheries are’

17 Newton and Zimring, Chapter 3, report on the basis of a 1968 1arris poil thnl over
Lnlf (34 pereent) of handguna are acquired useit. Over half of used fircarms are nequired
frinn {riensdx or otlier private parties. .

™ The Burean of Aleohol, Fobacen, and Mirearms traced over 2,500 handgimg * reccived,
recaversd, or sefzed™ by the New York 'olice Department during n x-tmentl periul, Quly
4 pereent of fhexe puns were first sold at retatl In New York State. In eitler awith- less
®irfngent gun regulations, the pereeitt of traced guns originating i stnte wns mpeh Wigher s,
gL KOG o Atiantn, Sy Project Taenitifiention, ATF I¥ 23101 (5/746).
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o commitled by youths aged less than 18 yenrs,) Obviouely this possibility is more i e
likely to be available to any one teenager in a high density city than a low density F B
one.

1t ia impossible to nasess direetly the importance of these mechaniams by which
gun density influences gun availability to robbers, It is no doubt true that anyong
who is determined to obtain a gun will be able to do so, given encugh money snd -
> eflort—the "‘professional” robbery will not be deterred by the relatively low gun .
+ availability I have nseribed to Jow density cities. But the dilfercnce jn availability ‘ -
between a low density city such as Boston and a high density city such ns Dallas
may be enough to deter a substantial fraction of potential robbers from obtnining p

guns.
In addition to the effects of gun density, supply conditions are potentialiy in-
fluenced by state and local ordinances governing gun transactions. States which .
reguire buyers to obtain a police<issued permit before nequiring a gun may thereby
v drive more buyers into the informal markets (supplied by unilicensed sellers) in
e which the purchase permit requirement is readily evaded in practice.. The effect of
thig increase in demand in such markets will be to raise the average money price,
thereby reducing the availability of f;uns to robbers. In the long run, a licensing
requirement may also reduce availability to robbers by reducing tge overall dengity
of guns in an area, )
b) Demand.~—The value of a gun to an active robher is the sum of two com-
ponents, First, the robber may value the gun as 8 “tool of the trade’—an invest-

e

ment which will have some payoff in the form of incrcnsin{; the profitability of %
robberies. If the robber views the acquisition of o gun as purely a business proposi- ¥
tion, then he will buy if he encounters an offer to sell at a price less than the dis- £

counted present value of the prospective increase in net robbery earnings.’® Rob- 4
berg will of course differ in-their perceptions of how much a gun is worth as an in- .
Festmcnt, depending on how active they plan to be, their time horizon, and other :
actors,
. The second component of the value of a gun to a robber is derived Irom a gun's
n other uses. After all, most handgun owners in.urban areas are not robbers; they
acquire guns for their value in self delense, hunting, target shooting, or simply as
- collector’s items.2® There is no reason to helieve tﬁnt robbers do not share t{cse
. values to some extent, although once again we would expect rovbers to be some-
'what heterogeneous with respect to the value placed on the possession of a gun for
these purposes.
Whether a robber actueally acquires 4 gun depends on the total value he attaches
to gun ownership compared with the money price and transaction costs of acquir-
‘ing a gun. [ have argued above that the overall gun density in a city will influence
the cost of acquisition—is there alfo reason to believe that gun density will in-
fluence robbers’ demand for guns? In a sense, the answer is yes. Cities differ very
widely with respect to gun density, for reasons which appear to have more to do ]
with tradition and cullure than with the residents! objective circumstances. How 5
clse can we explain why 50 pereent of urhan houscholds in Texas and the Moun-
) tain states report owning guns, compared with-only 10 percent of househelds in
New England and the Midatlantic states? To the extent that robbers tend to share R
their urban neighbors’ {aste for gun ownership, then it will he true that robbers in .
high gun density cities will have a greater demand for guns than robbers.in low . =
density cilies, The argument is not so much that gun density has a direct causal
effect. on raobbers’ demand, but rather that the same cultural factors which in-
fluence overall gun density nre also likelv to influence the robbers’ demand.
There are several cunclusions which follow from the discussion above. First, gun
density in a city influences the "availability*’’ (costs of acquisition) to nctual or .
potentinl robbers. Second, robbers living in cities ‘with a high density of gun
ownership are likely to have a greater demand for guns than robbers in low density
cities. Intercity differences in gun density do not directly cause these postulated )
differcnces in demand; both are the result of a shared culture or tradition which o
. - places widely differing value on gun awnership amang different regions of the L4
- country. Third, these demand and supply considerations both suggest that a
relatively high proportion of robhers in high density cities will posscss guns.
What effect will these hypothesized differences in-gun ownership rates among
robbers have on the amount and comppsition of rebbery rates in a city?

e

¥ Thir caleulation may be quite complex In principle, slnce the acquipition of & gun msy
suggest changes in frequency of robhery, target selection, and number of accomplices ; these
changes will in turn cause o change In expected Income coupled wilh changes in the threat
of legal punishment and {njury at the handa of a victim:

» Newton and Zimring, Chapter 10,
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2. The effect ¢f gun possession on robbery

The deﬁningitfwk of robbery I8 to overcome the vietim’s natural resistanee to

parting with.

s valuables through fntimidation or force. Several techniques of

physical intimidation are commonly used in robbery, including actual attack
(a5 in "muggings’’ and ;yokinga"); and the threatening display of a weapun such

as a gun, knife, or club.

he probability of success depends on quickly forestalling

or overcoming registance on“the part of the victim. If we think of robbery ns a
production process with robbers, victims, and weapons as inputs, the marginal
praduct of a gun in robbery can be defined as the increase in the probability of
successful intimidation (compared with the most effective alternative weapon)
die to the use of the gun. This marginal produet will depend on the circumstances,
but will presumably be positive in most cases. A plausible assertion is that the
marginal product of a gun is directly related to the ability of the vietim to.defend
himgelf—hia strength, access to weapons and alarms, ete. The marginal product
tends to be especinlly high in a commercial or bank robbery, and close to zero
when the vietim is an elderly woman on the street. The value of a gun’s marginal
product. (VMP) is equal io the marginal product multiplied by the amount of
money nnd other valuables which crn be stolen from the victim if the robbery is
successful. Since better defended targets tend to have greater than averagoe “loot,”
the gun's VMP increasecs a fortiori with the ability of the viclim to defend himsell.
The relative attractiveness of different robhery targets thus changes when a~
(potential) robber acquires a gun for sBome reason; well defended, high payoff
targets become much more attractive, while weak targets hecome only slightly
more attractive at best., Consider the gossihie effects of acquiring a gun: (1)

Choice of targets unaffected, rolbery tec

nigiie.changes to include a gun (weapon

substitution); (2) Change target choice a8 well as technique (target substitution);
and, if he wag not previously active; (3) Entry into the robbery business. Given the
postulated change in the i1clative attractiveness of targets, we would expect
target substitution, if it occurs, to involve substitution of hetter defended targets
for weaker ones. Entry, if it occurs, would be likely to occur against well defended

targats.

This analysis of the individual robber's response to the acquisition of a gun is
a useful basis for generating predictions about the effect of the adoption of a
successful disarmament policy in a city. Policy-relevant concerns include the
effect on the overall robbery rate, the effect on the relative frequency with which
guns are used in robbery, and the effect on the relative frequency with which

different target types are robbed.

(a) Rabbery Rates.—The cifect of 2 change in gun availability on robbery rates
is not clear. For example, an:increase in gun availability may result in some

potential robbers ‘‘entering’ the business. But the average rate at which active

robhers commit this crime mn{ well decrease as a result of the increase in
availability. The targets availabl

uUn

e to gun robhers tend to be more lucrative than

those selected by nongun robbers,® and the likelihood that the robbery will he
successful is also higher with a gun. The average “take’ of a gun robbery is about
two and one-half times as high as the average *‘take’ of nongun street robberies.
A robber who acquires a gun, may substitute a few lucrative targets for many less
lucrative targets, thereby maintaining his income while reducing his risk of arrest
and punishment, Jt i3 possible that the average rate of robbery commission per
active robber will fall enough to compensate for the postulated increase in the
number of active robbers; if so, then an increase in gun availability will not cause

an increase in the overall mbbcx:r rate.
This discussion ¢an bhe formali

(1) pUIY(p, )]+ (1= p)V¥(p,B),

where

end of the period)
g’= indicator for the possession of a gun
B risk level (1-p) chosen by the robber.

. zed as follows: Suppose the individual rohber
maximizes the expected valie of his utility for a period given by

F—p= prohability’ of being arrcsted and punished (assumed to occur at the

income from robhery, sssumed to be a differentinble function of the -

U= utility of robhery income if the robber is not arrested and punished

V= ulility of robbery income if the robber is arrested and punis?‘*f‘;;

7 See Cook (1076) for statistica on the take ‘and succens rates in robbery,
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I s assumed that
(2) UQ)>V(Y
(3) U,V)>()> U)", Ve
1) Ye<0

. These assumplions imply the following condition for a utility-maximum choice

Cof p (anil hence Y): -

._—.‘..__.1,—' U_... ——
PO F(I-p) V'

it is crucial in interpreting this result (o define the fncome locus =¥ (p, G)
with some care. It is assuimed that at the beginning of the period the rohber
pereeives a variety of robbery apportunitics, which differ nccording to the ex-
pected “take’” and the prabability of apprehension and. punishment. Any given
income. lrvel can be achieverl in a variety of ways; for example, the robber might
expect to take $200 ecither by robbing four people on the street or ane liquor store,
For cach income Jovel ¥V, the Y=p locus reflects the minimum-p combination of
robberies will achicve at least that level of total income.

The solution for p- will in general be different when the robber owns a gun
(G=1) than when he does not. (G=0). The diagram illustrates this shift, in the
likely casc .in which ‘acquisition of a gun increases the robber's illicit income.

(6) Yp=

MCU R

» Y « {ncome
from
robbery

1.0

:
:
1
]
!
A

Froure 1

P~ probability of
avoiding punishoment

But this resuit does not imply that the number of robheries committed during
the period increases as a result of the acquisition of a gun; the relationship hetween
robhery income and the number of robberies is not clear, but it is plausible that
the “gun’ solution involves fewer, more Tucrative robheries than the nongun
solution. The basic problem here is that a simple unweighted count of the number
of rohberies is nat the theoretieally appropriate index of roblwry activity, How-
cver,; approprinte adjustments to this count cannot e made from available data,

Another reason why an inerease in gun availability (in the sense of gun density)
may have a negative effeet on the overall robhery rate is that potential rohhery
victimis are more likely to he armed in cities where gun ownership is widespread,
The probabhility,_ that o rohber will be killed or injured by his victim is small but.
not insignificant, particularly in the case of commercial robbery. Siich justifiable
homickles almost always are committed with & gun, so that potential vietims in
high gun density cities should pose a greater threat to robhers than in low density
cities, -
© Table 4 presents statistics on-the likelihood that a robber will be killed by his
victim or by an employee of a commereial enterprise. The probahility is very low
in the low gun density regions (the Northeast and Pacific Coast cities), but much
higher-in the South and Midwestern cities where gun ownership is much more
common. To put these death rates in perspective, they ean e compared with the
overall annunl death rate for 20 year old Negro males of 340 per- 100,000. In
Atlanta, for example, n rabher in this demographic group would double the likeli-
hood of his death by committing seven rohberies in.a vear. The likelihood of a

T T T T e
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rabler being wounded by his vietiny is presumahly somo multiple of the Jikelihood
that he will be killed. 1t shoulil he noted that these data would have heen much
more informative-if it had Leen possibleto separate commercialand noncominerein)
justifiable homicides. It mny be, for example, that justifinble hemicide Fates are a
functioh of the fraction of rabhery targets which hire armed guards rather than
function of overall gun density in a city. - Nevertheless, the statistics are
adequnto for demonstrating that the fear of sume victim’s alility to cdefend them-

+ selves should be considéred when nnalyzing ileterrents Lo robbery.

3. Making inferences from analysis of cross-scclion data

The emnpirical analyiis which follows inensures the intercity relntionship hotween
gun density and the rate and composition of rohbery. There is also a preliminary
attempt to measure the ¢ffect, of o requirement that gun purchasers must possess n
license issued by the state nuthorities,

TABLE 4, —CIVILIAN JUSTIFIABLE HOMICIDES WITH ROBBERS AS VICTiMS

. Number of civilian
Justifiable Estimaled death
hoticides in rate of robbers
. tobbery, 1973 per 100,000
R and 1974 tobberies
A. Kortheast:
1. New York.. ....... e s e S eewm oz e mam o b m aw e wm e mn e ne, 33 - 4.5
- l? Bosloft, Bufialo, Newark, Pittsburgh (combined)..o_coveuniinaon.. 3 4.3
. Pacific: »
. Los Angeies, Oakiand, Poctiand, S«i Diego, San Francisco (combined). 1 3.1
C. Mid-Atlantic: i
4o Ballimoreo . ool emevestanmitan 9 8.1
S, Washington. oo dinan eommcnn e . 11 . 21.2
D. Midwest—High-gun donsity cilies:
6, Cincinnati...... o m A mmavmsr . . ————— ORI 2 A4
7. Cleveland 3¢ 20,7
8. Detroil. . 50 25,6
9. St Louis 10 2.1
E, South—High-gu
10, Atlanta .o ivcme s [P - 16 48,2
.k 13 17.9
12, Newt Orlesns 4 10,2

Hotes: The tount of justifable homicides of tohbers was tabulaled by hand from the supplemeniary homicide riports
submilled to the FBI by the city police depariments, Most (though by no means all) reporied justitiable homicides include
some information on the circumstances, alfowing the robbery justiliable homicides by civilians (including securily guards
to be identified and distinguished from justifiable homicides in other conlexts), It was not possible in-mary insiances to
distinguish between cc cial and cial robbery incidents, . N

The second column is the quolient o1 (1) 17 1he 2-year fotal of justifiable homicides, and (2) twice the number of robbesies
reported in the most recent viclimization survey conducted in the cily, (Surveys v:ere conducled in 1974 or 1925,) The
denominator is doubled to refiect the fact that the average 1obbery incident involves dbout 2 robbers,

These resuits can only he interpreted in the context of a cnu=al framework such
as that presented above. The central argument is that the fraction of active rahbers
whao possess guns is closely related to the overall density of gun awnership in a
city. To the extept that high gun density cities tend to have relatively undesirable
patterns or levels of rébbery, we can conclude that a program which was successful
in reducing gun ownership among robhers would tend to improve this nspect
of the erime program, other things being cqual. One possible method of reducing
gun ownership among rohlers is to impose regulations, such as restrictive licensing,
which have the effect of reducing overall gun density in a city. This strategy
should be effective against roblhery hecause it should reduce gun availability to
robliers. The only caveat to this conclusion is that an overall reduction in gun
ownership may undermine whatever deterrent effect that widespread gun owner-
<hip has on robbers (hut this concern is unlikely to be-important if shopkeepers
are still permitted to own guns or hire guards). If high gun density cities do not
differ with respeet to robbery rates nnd patterns from low density citics, we can
conclude that gun ownership hy rebhers is not of much copncern ta public policy .

Subsequent sectinns discuss the measurement of gun density, the issues involved
in &pecifying appropriate rebbery cquations, and the results from estimating
these cquations using cross-section datn on cities.
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D. MEABURING GUN DENBITY

By “gun density” 1 mean cither the fraction of households in a city who own
guns or the numbcer of guns per houschold. Ideally for my purposes, 14e menasure
would Le limited to handguns and other concealable fircarms (e.y., sawed-off
shotgung), since almost all robheries nre. committed with such ns.- In fact,
969, of fircarm robberics reported to the FBI were committesd wil?luhnnd ns in
19672 A further desirable refinement would he to exclude guns which ﬁlr one
rengon or anather are not operational.® -

Since data on gun sales by city are not available, kad the many nationwide
sample surveys of gun ownership have samples which are too thin to permit
estimated for individual cities, it is nccessary to measure gun density indireetly.
Any measure which is highly correlated with gun density would be nccepiable
for my purpose here, since such a proxy would have essentially the same cardinal
properties as a dircet measure of density.? :

hree possible proxies for gun density are the fraction of suicides committed
with n gun, the fraction of homicides committed with a gun and.the number of
fatal gun accidents per capitn. Data on suicide nand gun aceidents for each of the
50 Iargest cities were caleulated from unpublished Vital Statistics data. Homicide
statistics were calculated from unpublished FBI data. All of these statistics are
given in Appendix A. Each of these measures is briefly discussed below. :

f. The fraclion of suicides commilled wilh a gun

Assuming that most suicide attempts are made with weapons which are readily
available to the victim, we would expect that the fraction of suicide attempts
made with a gun in a city would reficet gun density in that city. The measure
actually used here=—the fraction of successful suicides committetl with n gun—
will presumably be larger than the fraction of attempts with a gun to the extent
that guns tend to be more deadly than other suicide weapons.’® However, this
“instrumentality cfTect’ of guns will not change the ordering which this statistie
gives to the citics.

2. The fraction of murders commilled with a gun

Most murders are the direct result of arguments and fights. This Iack of pre-
meditation suggests, as in the case of suicide, that the weapon which is selected
will be one readily at hand (and not acquired specifically for the purpose of
committing the murder). The homicide statistics presented in Appendix A
exclude murders which were associated with an act of arson, rabbery, or rape.

Since three-quarters of gun niurders are committed with handguns, it would
appenr that thisnensure is more closely associated with handgun density than with
the density of guns per se. )

8. Fatal accident rale
The fatal firearms aceident rate should reflect the density of guns which are
actively in use in hunting, target shooting, ete., rather than the overall density of
uns. ence it is not directly related to gun density ns the preceding two measures.
ndeed, the firearms fatal accident rate for the Nation has fallen steadily over the
Inst 25 years, in spite of the evident increase in gun ownership rates—this deerease
may be the result of a‘decline in the amount of hunting in the U.S. during this
eriod.
P Besides this challenge to the validity of the fatal gun accident rate as an indien-
tor of gun density, there is a practical problem in using it for this purpose: in many
cities the annual number of gun accidents ig so low that relatively small inconsist-
encies-in classification could result in a substantial change in the city's rnnkinF.
In any event, it is of some interest that the gun f{atal accident rate is positively
correlated across cities 'with each of the first two measures. 7
The gun density index which I have adopted for use in this study is the average
of the percent of suicides with gun and the percent of homicides with gun. Besides
the n prieri arguments briefly presented above, there are two picces of evidence
which suggest very strongly that this measure is a valid indicator of gun density.

B.Crime in the Uniled Statea, 1967, ,

= See Zbmring (1070) for an Interestlng categorization of guns according to thelr acceral-
bilfty for Immcdiate uee.

3¢ Ser Zimring (1968) for n discusslon of the use of hunting licenses as a gun density
measnry,

= Newton and. Zimring, Chapter 6, find that firearm sulelde attempts are ar Hkely to
e siteeesafiil aa hanging, and much more Hkely to he miccexaful than other conimon means,

= Rrill (p. x¥) constructs a “Firenrm Cholce Avallabillty Measure' which consists of the
peréent of murders. roliberica, and ageravated assaults committed with a gun.
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i - . " First, in spite of the fact that murder and suicide differ radically in terms of
* R motivation, circumatances, and demographic patterns; the percent of suicides with
) gun is higflly correlated with the percent of homicides with gun across cities
(p=.82.). Apparently both of these menssures are heavily influenced by the same
-underlying city characteriatic,

A sccond test of the validily of the city gun dcnsity index was made hy com-
aring it with the results of the gun ownershi? question on the NOIXC General
gocin Survevs conducted in 1973, 1974, and 1976 (no gun ownership question was
inclided in the 1975 Survey). By combining the three survey snmples, 1 obtained
n snmlple dense enough to estimate regional gun ownership patterns with a rea-
O sonalsie degree of accuracy. Table 5 gives the fraction of urban (population greater
thar, 250,000) houscholds which reported owning a fircarm in each of eight regions.
The fraction of housecholds which reported owning a pistol is also given in this
table. Both of these statislics can e compared with the population-weighted
. average of the city gun index for each of these regions. Figure I plots the NORC
. : cdatn against the gun density index ncross the cight regions, together with the
: corresponding regression line. Both pistol ownership and overall firearm ownership
¥ rates are lincarly related to the gun density index ncross regions, with correlation
. L - cocfficienis of .83 and .94 respectively. Furthermore, the predicted values of gun
: and pisto! ownership rates calculated from the regressions are within the 95 per-

cent confidence interval of the survey point estimntes in every case.
Taken together, these results demonstrate the validity of the gun density index.
The comparison with the NORAC survey results suggest that this index has
interval scale properties, and the regression results provide a method for esti-
mating thie actual gun or pistol ownership rate for any one city from the gun

density index number for that city.

‘TABLE 5,—RELATIONSHIP BETWEEN GUN DENSITY INDEX AND ESTIMATED PERCENT OF HOUSEHOLDS OWNING
GUNS |
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Notes: The regions include the: following cities from the 50 cities sample:'1.
Boston, Buffalo, Newark, New York, Philadelphia, Pittshurgh, Rochester; 2,
, San Francisco, San Dicgo, Long Beach, San Jose, Los Angeles, Seattle, Portland:
¢ 3. Milwnukee, Chicago, Tolede,  Indianapolis, Cincinnati, Detroit, Cleveland,
- Columbus; 4. Whshington, Baltimore, Miami, Norfolk, Charlette, Atlanta,
Jacksonville, Tampa; 5. Saint Paul, Minneapolis, Omaha, Kansas City, St. Louis:
P 6. Oklshoma City, Austin, Tulsa, El Paso, Houston, San Antonio, New Orleans,
S R Fort Worth, Dallas, Baten Rouge; 7. Denver, Tucson, Phoenix; 8. Louisville,
; Memphis, Birmingham, Nashville.
' The gun density index is the population weighted average for each region of the
: city gun density indexes in that region. The procedures used for constructing the
e R : city gun density indexes are explained in appendix A.
TR e The “percent owning pistol’” and “percent owning firearm'' are calculated from
‘ the National Opinion Research Center's Genernl Social Survey files for 1973,-1074,
: and 1876. The results for the three years were combined in order to yield more
S T rellable estimates. “N" is the total number of respondents in these 3 years living in
o o cities with population exceeding 2530,0001in the relevant region, These surveys use a
clustered sampling technique; the reliability of the estimates.is about the same as
the reliability which would be obtained by a pure random gample with 33
: rcspondcnw. ) ' :
“Predicted percent owning pistal' is calculated from n vegression of the NORC
estimates on the regional gun density indexes gérosz-the eight regions. The esti-

mated cquation i
. HG,=—19.04.631, 1= 68
: ‘ (10.6)(.18)
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where tlie standard error of the coiflicient e<timates are given in parenihiesis. The
‘residual” is the difference in the actual percent owning a pistol and the pereent

predieted from the equntion.

“Predicted percent owning firearm’' is ealeulated similarly from this regression:

*

G,=—27.541.051, - *=.88
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¥. DETERMINANTS OF THE IN.TPZNCXTY DIFFERENCES IN ROBDERY RATH

Official (UCR) robhery rates differ tremendously among large cities: for 1975
the most robbery-prone city (Detroit) suffered from a reported robhery rate which
was nine times ns high a8 the lowest city (San Jose) with the range running from
1.6/1000 to 14:9/1000. .

The criminology literature abounds with suggestions of city charncteristies
which should be considered in explaining intercity crime differences, and no
single equation purporting to explain these differences could take more than a few
of these explanntory variables into account. Since my objcctive is primarily to
measure the effect of gun density on robbery rates, rather than to provide a
complete explanation of intercity differences in robbery, there is no necessity to try
all possibilities. It is well known that an unbiased estimate of the effrct of an
explanatory variable X can he generated b?' a multivariate regression analysis

bles which are correlated with X In
practice, the omission of explanatory variables from the regression equation
will not seriously bins the cocfficient estimate for X so long as these omitted
variables are only weakly correlated with X or have only a weak causal effect on
the dependent variable for the sample which is being used. Unfortunately, in 2 ficld
such as criminology where theory gives so little dircetion to empirical work, it i
difficult to know a priority which variables are important in the sense discussed
ahove. :
The procedure 1 have adopted for selecting o specification for the robhery equh-
tion is to map out several categories of explanatory variables which a prior con-
sideration or previous rescarch suggest are important, One of more variables which
seem to capture the essential aspects of each category were then included in the
cquation, though in some cases they were dropped before being included in. the
final s;)cciﬁcntion for reasons 1 explain below.

Each of these categaries are briefly discussed below. Appendix B defines the
variables actually used in the robbery equations and lists the data on which this

cquation was estimated.
1. The dependent variables

For the regressions réported in Tables 6 and'8, the dependent varinbles are the
totnl numher of rabberics of a particular type (gun, nongun, or total) which oc-

curred in the central city in 1975, divided by the city's papulation. Each of these
rates is distributed approximately log normally across citics, All regressions are-

run twice, once using a linear form and once using the log of the robhery rate as
a dependent variable, In Table 7, the depencdent variable is the log of the ratio of
gun and nongun robbery rates,

Since my focus is on eonditions which influcnce the =upply of robberies, the
robbery rates are to be viewed as robbery cominission rates rather than victimiza-

tion rates. They are misleading as such to the extent that some robberies in each

¢ity are.committed by people who are not residents of the city, and some residents
of the city commit robberies outside the city limits. The few useful replies re-
ceived in response to' a questionnaire mailed to police chiefs in the sample of 50
central cities suggest that there is some difference nmong cities with respect to the
fraction of rabberies cammitted by non-residents: police estimates of the fraction
of robbery. arrestees who were non-residents ranged from 1 percent tu 20 percent,
One possible proxy for the net flow of robbers into a city is the fraction of the
metropolilan area’s population which resides in the city. )" Presumably the mnin

city in a metropolitan area acts as a “‘magnet’" foreriminals, since in most cases it
) 4 ' .

will be the eenter of commercial activity and night life in the aren. The relative
size of the inflow'to the central city should Lic closely related to the relative size of
the nearby population. . .
2. Errors in measurement

It has heen thoroughly documented that erime rates reported by the police
understate the {ru> erime ratesin a city for every crime except murder. Of greater
concern is that.some cities underreport robberies to a greater degree than others,

Intereity reporting differences are only of concern for our purposes if the fraction

of robberies which are reported in official statistics happens to be corrclated with
the gun density index. There is no apparent method of controlling for reporting

differences in the context of the robbery equation. However, it is possible to test
the bypothesis that the degree of underreporting is uncorrelated with gun avail-

ability by using an alternative micagure of the robbery rate,

=* Thix measure wns guggested by Wilson and Boland (1876), p, 230.




Victimization surveys were gonductetd in 26 of the 50 cities during either 1974
or 1975, Reported robbery rates generated by these surveys are subject to various
errors and are not strictly comparable to the published UCR datn (the mostim-
portnnt differences being the fact that nonresidents who are robbed in the central
city arc not counted in the victimization surveys 2%). In any event, the victimiza-
tion survey resuli4 have been viewed by some scholars (though not sll) ns a more
consigtent represcntation of robbery rates that the UCI data2* If true, then the
ratio of the UCR robbery rale to the victimization gurvey robbery rate should
measure the degree of underreporting in a city. The correlation between this ratio
and the gun availability index for cities for which data.are available is small and
slatisticnlly insignificant (—.13). The viclimization survey mensure of robbery
rates ig rlso used as a dependent variable in'one of the regrersions reported in Table
6. The primary problem with using this mensuc is the small sample size.

8. Demaographic characleristics

Almost all robberies are committed by youthful males, and about 70 percent
of urban robberics are committed by blacks.3® These demographie patterns do
not “explain’ robbery in any sociological sense, but it is perhaps acceptable to
include measures of the demographi¢ charncleristics of the cities' populations as
proxies for whatever underlyving factora do explain these patterns. The variable
used in the regression specification here is the percent of t‘:c city’s population in
1970 which was blach males aged 10-20. (By 1975 this group would be aged 15-25,
the peak ages for participation in robbery.)

4. Socioeconamic characleristics of the population

Robbers, like other violent criminals, are disproportionately drawn from poor
neighborhoods, In part the relationship between poverty and violent crime may
be. the result of onc aspect of the deterrence phenomenon; pcople with poor
legitimate oppartunities have less to lose from being nrrested and punished. The
variable actually used in the robbery regression is a meastire of the {fraction of
the city population who are relatively poor; spécifically, the percentage of the
city’s familics with iricome less than one-half the median family income for the
Standard Metropolitan Statistical Arca.®

&. Robbery inpuls

Two injruls to the “production process’ which characterizes robbery are weapons
and targets. ‘

The gun density index developed in Section D) is included in the robbery equa-
tion pritanrily as-a ‘measure of gun availability to robbers. One passible objection
to including this variable as a determinant of the robbery rate is that the legitimate
demand for guns (especially-handguns) is in part motivated by a desire for self-
protection against eriminals.®? 3t could therefare be argued that gun density and
crime rates are simullaneously determined, with gun density influencing crime
rates and vice versa, This problem, if present, would leave the proper interpreta-
tion of an estimated cocfficient on gun «density in a crime equation in, doubt.
However, this simultaneity argument is only a problem in the present context
if guns arc purchased for defense against robbery. This may be the case for store
owners, but it is unlikely that the typical gun buyer who seeks protection for
his home is concerned about robbery (most of which occurs on the strect) so
much as burglary—criminal intrusions into the home. If the threat of being
rebbed has little effect on the overall demand for gung, the simultaneity problem
is not serious, 1t is certainly true that robbery. is not the primary determinant
of intercity differences in gun density, since the two are negalirely correlated
across cities (y=—.38).%

= ', O, supra, o )
T Wilson and Boland (1976) use n modlficntion of the published results for victimization
survey data {or the 26 citles,

» Cook (1070). -
31 Bhrich (1973) uses a gimilar meagure In speéifying a robbery regressjon on state data.

Hig poverty mensure Ix the percent of houtseholds In the state with jocome lesx than 14 the

median in the state.
3 Clotfelter (1977) finds that the demand for guns §s influenced by the overall Index

violent crime rate.
3 See Figure 3.
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Idesnlly we would want to include a mensure of the aviilability of stiractive

rohbery targets in the robbery equation. The measure actuanlly used—the number

of stores per eapita in the city—tis not entirely satisfactory, hul can be justified.
The extent to which store ownera defend themselves ngainst robbery (e.g., by
minimizing the amount of cash kept on hand, hiring gunrds, ete.) depends in
part on the probability that the store will be robbed. The robbery vietimization
rate per siore will be lower in cities with a high density of stores, othér things
(including the robbery rate per capita) bheing equal. Thus the arguable effeet of
an increasc in store density isto dilute the robbery rate, thus reducing theincentive
to self ,[:rotcc!. and thereby increasing the attractiveness of stores as robbery
targets. ‘ : . )

6. Criminal juslice sysiem effeciivenesa :

‘The criminal justice system infiuences crime rates through a variety of mecha=
nisms, the most important of which are associated with the threat and delivery of
punisflmcnt. In particular, the deterrence mechanism has been widely studied in
the context of explaining interjurisdictional differences in crime rates. A number of
studies have reported that differences in the threat of punishment across juris-
dictions (states, cities, countics; and even precincts have been used ns units of
observation of these studies) are.negntively correlated with erime rales, and this
negative correlation has been interpreted as a result of the deterrence process.®
However, there are serious methodological problems with these studies. Further-
more, at least two carefully done empirical studies (both using cross-section datn
on states) have found no evidence that the deterrence effect explains a significant
portion of interjurisdiction differences in crime rates.?® There -are at least -thirce
possible explanations for the null result reported in these studies: (1) The deter-
rence effect is very weak; (2) States do not differ very much in'the relative cffec-
tiveness of their CJS's; or (most likely) (3) The measures of CJS effectivencss used
in these and other studies are very inadequate proxies for the underlying dimen-
sion of interest. . '

Betiuse of the scrious doubts 1 have concerning the -usual measures of CJF
effectiveness,” I have used somewhat different variables in the robbery regressions
which follow. The only such variable which appears in the final specification??
is the ratio of FBI Index crimes to the average number of police officers who are
actually on patro] at any one timie in a city—an indicator of the workload of one
sector of the CJS.3* Presumably the police resources available for the solution of
any robbery, and hence police effectiveness, will decline as the overall crime work-
Joad increases. Beeause this CJS effectiveness measure was not available for all
cities in the sample, all regressions ‘were run both with and without this variable,

7. Population density

James Q. Wilson and Barbara Boland (1976) gives several possible justifica-
tions for including city population density in a regression analysis of robbery
including the “opportunity’ theory that potential vietims are more readily
available in dense cities and the “subculture’” theory that “dense cities should
make it easier for like minded individuals to find and 2issociate with each other

under conditions of weak social control and so, by their interaction, intensify any . -

proclivities they may have for criminal activity (p. 224).” Hoch's (1974) experi-
ments with explaining inter-SMSA differences in crime rates {ound that the log
of SMSA population performs better than population density as an explanatory
variable, but such was not the cagc in the present context (sce Table 6). i
M Cook (1977) presents this argument in greater detall, L .

3 See Naglo (1977n) for a review. of these studles.' A recent example is. the paper by
Mnathiexon and Passell (1970).

1 Forat (1076) nnd Nagln (1977b).

= See Cook (1977b). )
» ] experimented briefly with a variable Indicating thase statex which give the juvenile

court jurisdiction over defendants -up to n reintively high age (18), but withent notable
RNCEERN, -

= Chinlken (1977) describes the Interciiy relationship between crime rates and the num-
her of uniformed afficers. The varinhie 1 use 1k hased on the same data as I8 used In Wilson
and Roland (1977). They repoit that dhere ix n wurprising amennt of difference among
citler with respect to the fraction of wnlformed officers who nre netually an patrol at any

ane time,




TABLE 6.—REGRESSION R[S‘UL'IS FOR OVERALL CITY ROBBERY RATES, 1975

"Dependent variables

Log of
’ UCR robbery i evey
Log UCR robbery rate per 1,000 per )'oayo" ¢ ,0’1‘,‘;:2 Means
l‘lla&eor for 46
) » 1, cities s
Independent variables (1) (€3] @ W) ) (6) (6] @ O
1, Constant,_......... -E:) 34:(’)27) 20 :!;g 20, ng 70, 847 0. 784 1.53 133 ¢
. (.472) (.4 . 486 LATL 2.92 .
2. Gun densily index.._ . 140 L340, 230) (. 508) (. lll) (2. 60) (2.5?:)
) 3 (.706) - (,667) (.637) (:€82) (.661) (A.09) (3.98)
3. Gon regulalion .
(11 11, ’(-ﬁg) 1 %gg 1 .253 ..........................................................
. e O 1L T R 15
4, Youthful black G130 (a2 ; - 1%
males (percent)._. L1283 114 3 122 +, 108 116 *, 367 1,637 0187 . ....

. (.052) (. r41). (. 084)  (.042)  (.046) (.255y  (.278) (:0323) 2.5
S, Populalion per E
sguare mile

(1,000'9). cceneenn E gg.;:g) ég‘l’?g EO:S) ’.0]5;7 ’.8575 3,338 3,315
. . .0 (. 0161 .015) 097 091
6. Fraclion of SMSAin ) ) ¢ ) oo
[ 11 P 4861 3—-972 3~971 31,035 31027 . —4.48 43,87
. (389) (.315) (.300) (.323) (33 . (1.9)  (L.89)
1. Crimes par cop
1,060" ... 1,855 .. 9 16.82
So- (. 360) S 31) @ .

8. Relail stores per
100 population. ... L2150 034 —L74 - 308

L635 L4183 178
= 5 (.451) (.398) (.373) (.395) (.315) (2.37) (2.26)
9, Fraction in relative

POVER Y uenrrnnunnn  + 580, =101 —, 035 1Ly 400 12.0 10.0 e
(1.753) (1.583) (1.573) - (1.615) (1.629) (¢ (.8) cicciconn.. it

dummy_ ... see

] :ll'hémun for independent variable 7 {crimes peg.cop in 1.000"s)is calcislated for the 33 cities Tor which these dats were
available,

2 Significant at 10 percent fevel,

3 Significant at 1 percent level.

¢ Signihcant at 5 percent tevel.

8. Regional variables .
I experimented with the common practice in cross-section studies of includin
regional indicators in the regression specifieation. In spite of the multitude of
possible justifications for including these variables, coefficignt estimates on regional
variables were in all cases statistically insignificant and had littic effect on estimates
of the coeflicicnts of other variables in the equation. For this reason regression re-
sults for speeifications - which inelude regional indicators are not reported here, ex-
cept for one example included in Pable 6. :

9. Stale regulalion
A dummy variahle indicating relatively strong state regulation of gun purchasers
is included in same of the regressions. Im particular, the indieator takes the value
ong for cities located in states which require purchasers to obtain a permit, and
zero otherwise. The cilies so indicated are Boston, Buffalo, New York City,
Chicago, Delrait; Newnrk, Ballimore, St. Louis; Wansas City, and Charlotte,

REGRESSION RESULTS FOR TIHE TOTAL ROBBERY. RATE

Table § presents results for six alternative regression specifications for. explain-
ing intercity differences in the overall UCR robbery rate in 1973, A seventh regres-
sion is also included, which utilizes-as a dependent variable the National Crime
Pancl’s survey-based measure of the robbery rate for each of 26 cities. The first

———
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#ix regressions differ with respect to functional form and which set of independent
variables are’included. Resiilts for other regression specifieations hasad on this
same callection of variables (not reported here) are qualitativels similar,

The most important concern in the present context is the relationship between
gun density and robbery rates. In every regression the ostimated coefficient. is

nsitive, but statistically insignificant. The conclusion that there'is no demonstra-

Ne systematic relationship hetween: these two varinbles could he anticipated from
a glance at Figure 3; the =catter plot of robbery rates va. the gun density index is
“diffuse and essentially & «<ternless. Since the theoretical discussion’ in Section C
suggested that there is i “strong n priori reason to expect either a positive or negn-
tive relationship between robbery rates and gun density, these results are rnot,
particularly troublesome. . ‘

The result which 18 rurprising is that cities located in states which have the most
stringent regulation on gun purchase hive significantly Aigher rohbery rates than
other citirs, celeris paribus.

The next seetion reports that this positive association obtains for hoth gun and
nongur robbery (see Talsle 3). Since it is hard to believe that gun regulations cause
increases in the robbery rate, one is forced to conclude that there are variahles
omitted from the regression specifications which influence robhery rates and. which
are aystematically related tv the presence of relatively stringent gun regulations
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TABLE 7.—REGRESSION RESUL]’S‘FOR CITY ROBBERY RATES, 1975: THE GUN-NONGUN MiIX
£ . ) Dependent varisble—log (gun
o Ly . robberies divided by nongun
. robberies)
Independent vatiables '
i i m @
1. Constant.; - ceceececnn . —0.583 10876
: ) . 456) 2354)
v 2, CUndRNSItY TIRBBR, o oo ee s ceae s m e et mane mm——tr e am e en e 12,48 12 63
§ i . . .64) - (.52
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: ~ , : T T () (.102) |
I i 4, Youlhful black males (percent). . . 104 3.107
; . . , ‘ (.om? (.03 .
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k . T (L01639) €.01270)
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: X R . 385) .302)
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! ‘r s - - (1.53; (l.27g -
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TABLE 8.—REGRESS|ON RESULTS FOR CITY ROBBERY RATES,

;:1978: SEPARATE ANALYSES FOR GUN AND NONGUN RATES

* § Dapendent vnrla'blu '
B Log gun robbery per 1,000 Gun robbary per 1,000 Log nioagun robbery per 1,000 Noagun robbery per 1,000
independant varisbles 4 @ 4 (3 @) (5) (6) [ @) ) (10)
'. 1 Consunl...v.‘..' ...... dedceiencesescvivsanssesis veiesnn sieees . —0,101 —0,308 —? %gg) (? ;}2}3 -((]I ggg) ( 525) (% 55355) % gf{g) (}. L_e) (1 7!)
1,60 &ap? . =816 L
( tli;; (2.51) (2 06) ( 738) (. 755) : ( 75;) {2.30) (2. )
(. 143) Seieas .
(o0 ’ilme) (0527)" 59 [ATE RS i
S, Pupulahon per square mille, ... ’(: 0559 . ¥ (0563 0548 ,' +.,0399 1183000 - 7,178
& ............... oo (0179) - (,0149) (.0172) (. 054) L 054) (.057)
(X ucﬁon of SMSA in city... ....... : 1,18 11,13 .2 1,922 4] 42 142
Y {.38) f.:!l) (..358) (1.18)
7. Crimas par enp (1,000's).0.. 00 iuseesns Fisesvnnesncasedacnenananncsonnsers 1121 539 .36
; - S (.37) 8 , (.429) E 4 (. 42;
8. Retail stores per 100 population. ... orvseiivoiiiineiconnnn oe —.(m —-.g% < 37 —-1;.}% . »12 ‘2: (.%29) e ( :23) l.g?) 1.22”)
: ’ - . . . .} . . f . GG . .
- 9. Fraction in relative poverty......... wereaitaceinsecesvernesonn —l:.lsg)) : --(g.%!; )‘ -(j o ! %gz) -ig%la; (g;é)) B au (H’S ; zg.é a %
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N % W m 2 \
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3.1 Significant at 5 pm:cnl [avel. ) Significant st 10 percent lavel,
K lSilmﬁc:nt a l pamnl I|vol. : ) .
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1 Other cocfficient estimates are ‘!'or the most part in agreement with prior'cxpec-
, tntions, with the cxception of ‘'retaii-stercs/eapita” “and the relative poveriy . 1
i measure—these two varinbles have weak and erratic estimated effects on the -

‘overall robbiery rate.
IREGRESBION RESULTS: FOR GUN AND NONQUN NOBRERY RATES

-7 Even il gun density is not systematically related to the overail Iovel of robhors
Vin n city, the availability of guns te robbers is still of concern to policymakers if 72
gun density influences robhers' choize of weapons o targets. Figure 4 prosents
the seatter dingram relating gun' density to the fraction of rohberies eotmmitted
1. with n gun, This dingram illustrites a clear positive association hetween the twin'
“ variables. The regression results in Table 7 demonstiate that thiz association” L :
" persists when factors which are thought to influence the overnll Ievel of robhery ' i
are controlled for. Expevinients with  alternative functional forms, not reported
here, yvield similar results, -0 : . . o
The estimated coefficient on the stale gun regulation dummy variable requires
some interpretation. Such regulations may affect weapon use jn robbery indirectly
by eausing some reduction of overall gun density: in a city. Thiz indirect effect
cannot. he measured in the present context. The coeflicient estimate an the dummy
variable serves as 2 measure of the direct effect of these regulations, holding over-
all gun density constant. The negative coeflicient estimate reparted here is com-

¥ patible with the existence of this direct effect, but the coefficient is not statistically

o sigpificant. . . e . ) :
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Table 8 presents yegression results far a aumber of speeifications wtilizing gun
ar pongun robhery rates as the dependant variables. While there are no surprises

“here,® it is useful to make several more observations concerning the measured

effect of gun-density. First, the gun density cocfficients in corresponding pairs
of gun and nonpun robhery regressions are measured with alinost equal precision
in every case. The estimated eoeflicients are significant in the gun robhery regres-
sions and not in the nongun repressions beeause the estimated cocflicionts are
Iarger (in absolute value) in the former. - . P

Second, the elasticities associated With the gun density cocflicient estimates
for-hoth the lnwm"nnd log-dependant forms of the gun robbery regressions are
all clnse tn 1.0. This result can b transformed through a simple calculation to
tlerive an estimate of the elasticity of gun robhery with respeet to the pereent of <.
househalds nwning a pistol—the answor in all cases is close to .5.80 71 other words,
a 10 percent reduction in the number of pislols in a cily 18 associaled with aboul a -
5 percenl rcd!lclwn 1 the gun robbery rale. - o e et e e T

An analysis of the influence of gun nvailability on the distribution of rohhery
targets (commercial vs. nioncominercinl) did not vield any clenr cut results, The
theoretieal expectation that inereasing gun availability should cause n relative
increase in commercial rabbery rates is not supported by the availohle data.

The. elusticity of gin robbery (GR) with respect to the fraction of houscholds

»

which own a pistol (HG) is given by the formula

EonyonMEAGR_TGdGR dI "~ =
o . UTGRAHG GR dl dHG < o
Now GR=2.06 ~ R = ,
Hi=—19.04.637 (from table 5, notes) - .
where 7=57.8. therefore TG =174 - |
B o o dGR fE L .
From. eguation 1 of table & -m--—-——.(H!) aud, ax noted above,  the relationship
hetween JIG aud I has slape .63, Therefore, ’ -

R

S o o
B j * 174 04 Y e
= S e L I g £=4

‘ ‘}-v-:'k;fm X .‘_..r)i.‘

P . M e et e
Using the log form (Equation 1) the elaxticity expression becomes

0T
CEguue= 63 =47

Conclusions from the findings presented in Tables 6, 7 and 8 can be briefly sum- -
marized. Both gun density and robbery rates differ widely among the cities in the
sample, but there is little if any relation=hip between the two variables. The zero

~order correlation = slightly negative and the partiat correlations in a variety of

multivariate specifications are all slightly positive, Anincrease in gun density is
associnted with some substitwtion of gunz for other weapons in robbery. High
gun density cities tend {o have relatively high gun robbery rates and vebatively
low nongun vobbwry yatez, whether ot not other factors are controlled for in the
analysis. The possible importance of this result is evaluated in the next section.

~Fo ROBBERY MURDERS

The evidence presented dbove suggests that the overall density of gun dpwner- .
=hip in o city has Jittle influence an the city’s robbery- rate, hut o strong-effect on
the fraction of robberies which involve a gun. The propensity of robbers to use
guns rather than other weapons is of concern to the extent that the type of weapon
influences the outeome of the robbery, The weapon-related differences in outcome,’
documented above, include differences in the fractions of robberies which result
in injury, and death of the victim. This scction focuses on the izsue of robbery;
murder, Is it true that the incerease in gun robberies associated with an increase
in“gun. density canses a concomitant increase in the robbery murder rate?

- : - PO o N

2%

e A vq;-»«_f

O The sum of the coeflicient estlmates for each Independent variable tn the Unear forme
of the gun aml dongun regressinis 1< wevessarily equal to the corresponding coefliclent.:
estiinates for the Hnear form of the total robbery equation with: the xame spec ficntion (!nf~

Table $, - : B L
4 The elasticity cateulationy are made. using the means-of the relevant varinbless the
0 eitier in this ramiile, and the gun robher,

S o

run density tiddex has a mean of S8 0ver the 4
rate has noanenn of 2,60/3000 popuintion, e
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The relationship between the typicnl robbery and the relatively few events -
which are classified by UCR at ‘robbery murders” is not well unierstood.© ; B
Wenpon use in robbery, and indeed the overall robbery rate, will only influcnce : : g '
the robbery murder rate if robbery murders arc closely related to the typical rob-
bery in which the victim is not killed. The following hypothetical examples il
lustrate some aof the possible relntionships between robberies and robbery murders:
Exnmple 1: A rebber holds up a liquoer store with a gun, demanding cnsh.
Wlien the clerk reaches under the counter as if to set off an alarm or pick up a”
gun, the robber panics and shoots and kills the clerk. - : FE e
Example 2: A man esiters a liquor store, shoots and kilis the clerk without
apeaking, and then empties the cash register.® - e TS
Example 3: One man shoots and kills another following a drunken argument.”
As an afterthought, the killer takes the vistim's wallet. : ~ :
All three of these cases would most likely he officinlly elassifierd ns roblery
murdlers. The examples differ dramatically in terms of the. relationship hetween
the two clements of the crime: the theft, and the murder, If the robhery murder e
statistics are deminated by cnses similar to example 3, then it is appropriate to
view rohbery murder as more murder than robbery; in this case, we wonld expect
variations in robbery rates to have little relstionship to variations in the robhery
murder rate. At the otler extreme, ag in example 1, is the possibility of mureder as
an accidental outcome of the instrumental violence (or threat thercof) which is an
clement of every robbery. The rate of such “aceidental” robhery murders. may he
influenced by the coniposition of rohberies with respeet to weapon use, circum-
IR stances, cte,; holding such factprs.constant, we would expect the robbery murder
‘ vate to vary proportionately with the overall robbery rate.
H . The crucial distinction hetween examples 1 and 3 is in terms of whether the
4 primary motive of the aszailant is to injure the victim or to steal fram him. The
1 criminal’s hehavior in example 2 can be viewed as the result of a4 combination of
! the two motives; the violent act may e an end in itself, as well as a medns for
i campleting the theft successfully. There is-indirect evidence that a large propor-
- ‘ . tion of rolvleries which result in the victim’s serious injury de invelve greater than
s NCCESSATY" Jevels of violence, suggesting that violence in such cases is not simply
“nmeans of obtaining compliance from the robhery vietim.® Ta the extenl that theacumseme.
level of violence used in robbery is partially determined by the robber's personality,
rather than by instrumental considerations alone, the relationship hetween the
typical robhery and those robljeries which result in the victim’s death hecomes
rather complex. The robbery death rate will be influenced Iy the robbery rate,
i but also by the distribution of “violence proneness’” among robhers,
~Regreszjon resulits reported in Table 9 suggest that there is a tight link between
the rates of robbery and robbery murder across the 50 cities in the current sample.
The correlation between the gun robbery murder rate and the gun robbery rate is.
.90, and the correlation for the nongun case is .76. These results are supported by
k Zimving's time series analysis of Detroit data.® They ave strong evidence for
, rejecting the scenario suggested by example 3 as typical of robbery murders.
Equntion 4 includes the murder rate (net of felony wmurder) which can be
: viewed as a further test of the possibility that robbery ssurder is “more murder
' than robbery’ in the sense discuszed above. The coefficient estimate is positive
hut not significant at the 10 percent level, and the two robbery rate variables
continue to e significant and important explanations of robhery murder.
s The natural inference from these results is that robbery murders are the prob-
i nhilistic result of rohberies. The coefficient estimates in equatian 1 and 2 suggest
that an additional 1000 gun robberies resull in 6.6-8.8 additional rohbery murders,

S ava e e

i ; whereas nn additional 1000 nongun murders result in 1.6-2.6 additional robhery
; murders. Sinee the constant terms are not significantly dilferent from zero, the
oo results are compatihle with the simple model suggested by example 1: every
H rohbery involving a given type of weapon has the same probahility of resulting
* N . ' . T . : o . B
i “ Whether a murder involved n rihbery or not must be inferred from the clrcumstances. .
i IT there are no_eyewltnesses avallablie. While robliery muniers 1n commereinl loeations miny .
i h:‘ onsll,r‘ 'r!nfsmod correetly in most cases. the problems are presumably much greater for .
£ A B PYLR T30 o) -
©oThly - exnmple §x madeled on f real incldent In Houston described by Landsganrde,
5 Lo 138,
i "a Conk and Nagin teport a numbher of relevant findines from the National Crinie I'nncel

victholzatlons xurveys {0 26 citlesr, For exnmple, only 25 percent of the vietimg who were
serlously Injured In gun rohberies nttempied any sort of phyrical resisianee (ficelng or
Mlllng the rohber), The corresponding fraction Ix 33 percent for nnarmed robberies.
Szimring (19T7) fingds that for Detrait the ratio of robbery murder to robberles by type
',, of weavon Jx virinally vonstant from yenr to ¥ear duriyg the 1060°%. This fnding rein-
v foreex my proportionsliy finding for crosx-section data. However, Zimring finuds that there
: ~was tremendous Jump §n thie ratio during 1971 and 1972 for ench type of weapons, THhis
4 change hnr not been expilnined ax yvet. .
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in the victim's denth. This probability is about three times as high for gun rob-
beries as for nongun robberies. An allernntive view of the results—one. which is !

ER more compatible with the ovidence discussed above—is that the dangerousness
7 of a robbery depends on the vinlence proneness of the robber, the rohbery cir-
. : : cumstances, and perhaps other factors, hut that the distribution of these [actors

is independent of the robbeéry rates across cities. .

. An nltf:rnntlve approach to estimating weapons effects in robbery is to regress

= . the fraction of robheries which result in denth on the fraction of robberics which

: 2 involve guns. If the number of murders is in fact, strictly proportional to the

number of robberies of each weapon type, then the constant in this regression
term can be interpreted as the likelihood of denth in a nongun murder, and the =
cocflicient as the difference between the likelihood of death in gun and nongun |
robberies.® The results of this equnation indicete that the fraction of robberies
invelving guns explains a small but significant percentnge of the intercity variance
in the robbery murder/robbery ratio. The point. estimnte for the likelihood of
denth in a gun robbery is 7.2/1000, which is close to the estimate geneciated by
equation 1. : ) -

n ‘ E n .
. Robhery mur'dcrs —1.5215.08 Gun robb-crnos Ri=.113
: 1000 robberies (1.16)" (2. 38) Robberies

We can infer the effect on the robbery murder rate of a reduction in city gun - : —
- . AR density by combining the results from Tables 8 and 9. For example, using gun
density cocflicient estimates from linear equations 5. and 10 in Table 8, and the
coefiicient estimates from equation 3 of Table 9, a straightforward. ealculation @
! yields the following result: a 10 percent reduction in the number of pisiols tn a city
! 13 associaled with about a 4.2 percent reduclion in the number of robbery murders.
P . L An alternative approach to estimating the effect of gun availability on the

robbery murder rate is to calculate the ‘‘reduced form™ regressions, presented in

Table 10. The results of these regressions are very similar to the gun robbery

regression results in ‘Table 8; this similarity is not surprising given the high
b correlation hetween the gun robbery rate ancl the robbery murder rate, and the

: — sRrlpmsis e fact that the two variables by coincidence have the same mean. Based on the

regression results in Table 10, equation 3, a 10 percent reduction in the number sy,

of pistols i= associated with a rerluction in the robbery murder rate by about

H percent.

i
i
!

W

j’ i TABLE 9,—ROBBERY MURDER RATE AS A FUNCTION OF THE ROBBERY RATE REGRESSION RESULTS
A Gun Nongun Assault . =
, robbery rate robbery rate ‘murder rtte .
. Dependent variable Conslant per-1,000 per 1,000 per 1,000 R . R
1. Gun robbery murder rate pet
000 . ineanceceiiacianae —0.239
174

2, Nongun iobbesy murder rate per

3 L RS S

3. Total r'ubbuy murder .rale per
100,060

L —. 284 =.907
- : .232) (. 089) (072).cinnss .
4, Tolal robbery murder rate per .
1000008, o\ ecieineisianan. Y —. 463 CE M 3,133 0. 359 .83 47
B (. 25%) (.138) (.071) (.230)....... eesmas PR

B 197475 average.
2 Significant at 1-percent levei,
t Significant at 10-percent level.

Note: Standard etrors in parentheses,
“ Suppose '
M =aG+UN =aG+b(R—G)

where M-number of rolibery murders .
G. N-number of gun (no gun) roblierfer
R-numlier of rohlerles

Dividing through by X and rearranging terms ylrlds

M 2]
—E-(a~b)§+b

S R “The ealeulntion of the elasticity here s ximilar to the procedure explained In fn. 42
xuyirn, S e !
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TABLE 10.—ROBBERY MURDER RATE PER 1,000 RESIDENTS L—~REGRESSION RESULTS ;

Log robbery murder tats Robbery murder rate
Independent variabies {1) () (3) "
1. .Constant...... Ry O, 3 —l.g?g -1 48.'8! ' -—?.728
. . B9 B
2. Gun density index__... eeiemeciasudnscsenn eimans 22,08 ) : l‘.70 ) ’(sg;g)
. 1.20 : .28 A
3. Youthfvl black males Cpercent).. ..o oo ii, PO _('. 223 . ('l. 29% (.2 23
N - 076
4, Populationfsyusie mile (lhousands). ... R vos ’( 073E)i
) o : U (.0282)
S, Fraction of SMSA i1 CilYu vueectorimnnuacnen emnece ; —9,03
(. 581)
6. Crimes/cop (thousands). . emman .
7. Retail siorer per 100 population. .. -._.._._.. T TUTEN 1716 Zii
.70 L7348 .
8, Fraclion in relative povesty_ ... ....._... —————— -S Slg) —sgg ) —({g?
{2.796) (3.09) (6.19)
R iiminetiiiiotoncnnaaniacnan Cermmsrerepegas . 689 .730 .
........................ reircstasiacnetananies 45 38
11974-75 average.
2 Significani 3t 10 percent Jevel,
1Signilicant at 5 percent level, : ’ s

¢Significant at. 1 percent level, -

Nole: Standard errors in parentheses,
G. CONCLUSIONS

The conclusions reached from the theoretical and empirieal analysis in this
gnpcr are of course tentative, and subject to a variety of possible sources of error.
Some findings appear in my judgment to be more robust and more strongly up-
ported by the data than others, and hence deserving of greater confidence. These
“!strong” findings ar¢ swmmarized first; followed by a summary of the weaker
findings and a discussion of the proper interpretation of the findings relating to the’
effects of gun density, = S -

Strong findings - : :

1. The proxy measure of the density of gun ownership in the 50 largest cities,
discussed in section C, has a strong claim to validity for cross-section studies. It
is the first serious cflort to develop such a measure, and should be valuable in n
variety of research contexts. _

2. The fraction of robberies which involve guns is closely (positively) related
to the overall density of gun ownership in a city,

3. Murders which are classificd as robbery murders by UCR. occur at a rate
that is closely linked to the robbery rate. Therefore, it would appear that robbery
murder is an outcome (in a probabilistic sense) of encounters which were motivated
in some important sense by theft; that is, robbery murders are similar in that
respect ‘o robberics: About three times 25 many gun robberies result in the vic-
tim’s death as is truc for nongun robberies. Gun robbery murders arc roughly preé-
portional to gun robberies Across cities, and nongun robbery murders are roughly
proportional to nongun robberies. There is a strong case, then, for the claim that
an increase in the proportion of robberies with guns will increase the ratio of rob-
bery murders to robberies.  There i3 some evidence that a relative increase in the
use of guns in robbery may reduce the victim injury rate, but this possibility could
not be thoroughly analyzed. =+ - : : :

Other: findings -~ ™ IR .

4. 'The density of gun ownership among city residents is not an important de-
terminant of the city’s robbery rate. This finding is subject to doubt primarily
because'it is possible that an important relationship does exist butis bcinE obscured
in the present sample by the effect of some unknown factors which
excluded from the regression specifications. This possibility is of less concern in
evaluating finding 2, to the exient that the unknown factors tend to have thesame
proportional cffect on gun and nongun robbery. (The intercity correlation between
gun and nengun rebbery rates is .60, suggesting that the etiology of gun and non- -

gun robbery is similar.)

ave been
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5. Anincresse in the densily of gun ownership is associated with an incréase in the
gun’ robbery rate, and a corresponding increase in the rale of robhery murder.
6. Differences in gun density have little measurenble effcet on robbers' choice
of targets as between commercial and noncommereinl alternatives. A humber of

* other dimensions of target choice are of interest, but were not investigated here

" Interpretation - 0

due to data limitalions. )
7. State regulations requiring purchase permits have little if any dircet effect
on the robbers’ choice of weapon. These regulations may have an indirect effect

by reducing overall gun density, but this {)ossibility was not-explored here. One
)

of several probleins in evaluating this conciusion is that there was no attempt to

take the quality of the state’s implementation mechanisms into account in meas- -

uring the effect of a purchase permit requirement. .

The extent of gun owficrship in a city is reasonahly viewed as an impoﬂnnt
determinant of whether actunl and potential robbers will acquire guns. First, guns

are arguably more readily available in the “grey” and black markets in eities

where gun ownership js widespread. Secomnd, there is no reason to believe that
critninals acquire guns only for specifically criminal purposes—if robbers arc
similar to other residents of their city with respect to their valuation of a gun’s
uses in noncriminal activitics, then robbers' demand for guns will be relatively
high in high density citics, The cost of & gun net of this value in noncriminal uses
will hence be lower in high density cities. While it is not possible to sort out these
supply and demand effects, they both point towards the conclusion that a rela-
tively high fraction of robbers will be narmed in high density cities. A policy which
was successful in increasing the net cost of acquiring a gun for use in robhery will
then reduce the fraction of robberies committed with a'gun. Given the empirical

 results reported here, this reduction in gun use would have little effect on the over-

all robhery rate, but would reduce the robhery murder rate.
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- CONBTRUCTION OF THE CITY OUN DENSITY INDEX . SN : D R T
The city gun density index for city 7is defined as - - o L o o S e e -
o 100. 2 ( ) R . i
BT i 2\ 8 M, R
3 where . k s : . -
i 8= the number of suicides committed during 1973 and 1974 in city ¢ .7
- L G8;= the number of suicides committed with a firearm in 1973 and 1874
o v in city ¢ . o -
. s i M= the number of murders committed during 1973-1975 in city 1, ex-
1 cluding murders committed in the context of arson, rape or robbery : —
. i GM;= the number of murders (as above) commitied with a firearm. R
f Table A-1 gives the data from which the index is ealculated. This table zlso i,
] i . includes the gun accident fatality rate for 1973 and 1974 combined (i.e., the .
i percent of the city's population killed in a gun accident during 1973 or 1974). e :
5 : The source for the suicide and gun accident data is the Vital Statistics death (T .
! files for 1973 and 1974, compiled by the National Center for Health Statistics.
. P A detailed description of ¢computation procedures is available from the author.
o : _The source for the murder data is a special homicide data file constructed by . : K
SR ; the FBI. This file includes a brief deseription-of esch of the homicides reported
. ) L . to the FBI by police departments in the 50 Iargest citics for a number of years,
. /o The intercity correlations between the (?un accident fatality rate, the percent i
B ‘ - fisssnnss-- - puicides with gun, and the percent homicides with gun are as follows: - .
! . o | Gun accident fatality rate: - o B R et
. i Perceat suicides with e idamdaen e rm—aian iemeel ivimen o 16
Perzent bomicides with gun-wo oo L. .04
: Percent suicide with gun___._. ——————— e e mmmen .82
b ' o TABLE A-1.~-COMPONENTS OF THE GUN DENSITY INDEX '
3 :
: R . Rumber of Percent of - Number of Percent of
D : suicides, Number of suicide murders, Nupiber of murder
: : Gun 197314 - Lgun with 1973-7% un with
st index average suicides gun average murders g fun N
{ Mewnrk._._cooiooiaono 1.7 i 55 25.4 115 43 4.9
Buston 3.3 19 123 15.4 103 55 53.2
1 New York.., 3 184 338 184 1,385 704 50,8
I 5sn Francisco. 37.1 103 423 4.2 1 55 5.0 ‘
[ Fhilade!phis, . aQ, 143 493 29,0 351 202 51.5
¥ Ssn Diego.. 403 118 2% 0.5 51 25 48,1 Ve s
: 44.4 22 (3] 318 s 21 . 5.9 .
X n 178 2.3 &2 20 8.3 !
6.7 392 1,092 35.8 24 244 51.6 i
7.3 58 164 35.3 213 127 59.4
4.8 - m 103 304 1 21 6.2 ;
481 78 208 3.5 48 28 58.7
8.8 Q 133 3LS 50 33 66.0 .
50,6 67 174 385 28 17 . 82,7 o *
5L1 - 95 szl 36.6 40 26 €5, 5.
51.6 a8 131 £0.0 53 34 63.1
5.3 . 78 135 3.0 683 475 69.6 -
5.3 68 150 46.0 230 144 627
54.§ 1 53 339 16 12 5.0 <
54.5 48 131 45.3 30 19 63.7
56.0 55 T 1Y 43,3 75 &7 62.7 . |
56.0 71 166 2.7 Py 89.3 -
583 3 183 1890 7 4 68.6
.7 7] 73 51.5 25 15 1.8 .
60.3: 61 49.1 ; .22 7.4
60.3 131 361 50.1 517 a0 7.6
60.9 141 51.0 Al 70.9
83,0 - 78 138 56.5 B - 69.6
63,1 106 215 9.3 " 3 . 767 ~
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TABLE A-1,—~COMPONENTS OF THE GUN DENSITY INDEX—Continued
Number of Pescentof  Humber of . “Percent of '
suicides, Number of suicide  muide Number of murder
. Gun 1973-7 . gun with 1973—?‘ un with [
index sverage suicides [{T] aversge murders gun 4
£ Pa80. smiomoniiinanees 635 55 9 T IR
Cleveland. .cceccomeonencn 63.9 107 230 46.5 252
65.3 15 135 555 56 -~
65.% | 70 119 sa.8 28
- 67.2 42 73 51.5 58
61.7 108 m 63.1 127
Atlanta. . ceieacocncannn 70,2 96 148 64.8 210
Hous! 70.4 282 426 66.1 280
St LOUIS . ceumcnceennlaen iR T 88 127 66,1 190
[T S — 7L 167 233 71.6 71
TUCSON o wccmnnomemmmnen 71.6 92 - 131 70.2 21
Louisyille ccalonacsniunns 72.5 68 99 68.6 69
Jacksonville 72.8 124 170 .9 <91
Memphis. . cermupemmnsaan 73,6 104 147 70.7 116
New Orleans. 73.8 83 110 75.4 169
Forl Worth. ... .2 83 112 74.1 75
[ E111. JR—. 75.3 o119 245 73.0 133
Nashville...... 76.4 95 127 .8 85
Birmingham.. .. 76.5 58 'l 75.3 67
B210n ROULE.ccmammemcnaae 78.6 4 55 745 23
. T
e R R s . -
iy s — s
W e e e .
: P LR L. ; .
LR . - v . u'
» ow - . 0
» e
- .
S Y= g
- A4 .
° R o3
L e« o
- . x
. " , g
. 33
. . g
i . L] a b [ ] . 8
. . e S
g .
; T T T i T T ! 3
0.9 70.0 65,0 50,0 20.9 © 30,9 20,9 109 =y
: Percentage OF SUICIDE oITH GUMS - ©~ .,
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