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Introduction

Qver the past several years many attempts have been made by
econamists to analyze the econamics of crime. Several recent articles
have sought to establish the optimal rules that society should follow
in cambatting illegal behavior (Becker 1968; Stigler 1970). These poli-
cies depend on the extent of damages resulting from crime, the general
effectiveness of detterence and the social ocst of apprehension and
punishmant. A namber of empirical studies dealing with the relationship
between crime rates, conviction probabilities and environmental vari-
ables have also appeared recently (Fleisher 1966; Ehrlich 1973; Swimmer
1974). In developing a supply function for criminal activities, these
studies provide testable empirical estimates of deterrence. Ancther
avenue of research has been to investigate those factors that affect
the productivity of police resources {(Carr Hill and Stem 1973, Thaler
1974} . By developing measures of the impact of police expenditures on
onviction rates these studies have lead to estimates of the effective—
ness of police expenditures an law enforcement in reducing the crime rate.

The underlying assumption that econamists usually make is that
the decisian to engage in crime is, for the most part, a ratianal one.
The potential offender considers both the benefit that he will derive
if his crime is successful and the loss that he will suffer if he is
apprehended and punished. In addition, he has same knowledge of the
probability that exists for either of the above outcames. Whether or
not an individual will camit an offense is determined by the maximization
of his expected utulity function. Itfollows that the supply of offenses
that society faces, which is the sumation of all individual criminal
acts, depends on the expected net benefit of offenses, their expected

net losses, and the risk preferences of offenders.
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The net benefit of an illegal act consists of the monetary and
psychic returns that the offender receives, minus the direct and indirect
costs associated with the comnission of the offense. For monetary
crimes the returns vary directly with thewealth of the victim. The
retums may also be a function of the offender's ability and experience
in determining the method of the crime. As far as costs are concerned,
a very important factor is the opportunity cost of the crime in terms
of alternative earnings in the legal marketplace. The higher a person's
legal income potential is, the greater the cost of an illegal act. If
legal earnings depend in part on experience, it follows that an indivi-
dual who has devoted all of his time and resources in the past in an
illegal ‘occupation' is likely to possess a lawer cost per offense than

saneane who specializaed in legal activities.

The expected net loss of a crime is the loss sufferred by the
offender ance he is convicted,multiplied by the probability that he
will be convicted. The monetary value of the loss is, first of all, a
function of the penalty that is handed down. 1If the penalty involves
incarceration for a period of time, then the earnings forgone during
the period of incarceration must be considered. An employed person
would, in such a case, face a greater loss than a person who is not
employed. The manetary value of the loss is also a function of taste
factors. While same would be willing to pay a great deal to avoid the
stigna of conviction, cothers, {(primarily those outside the middle class

socio—ecanomic pattern) may regard this stigma as a minor cost.

The probability of convictian is affected by the nurber of police,

(i.e. the probability of apprehension), the attitudes of the courts,
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the resocurces available to the defendant during his trail, and, to
1
same extent, the legal framework in which the accused is tried.

Clearly, not all offenders are equally capable of aveiding oconviction .
It is logical to assume, however, that the individual probability of
oconviction of each offender is directly related to the average

probability of conviction of all offenders.

The assumptian that most crimes are the result of private
econamic decisions, made by rational individuals, leads us to a number
of implicatians that can be tested empirically. For example, the
nurber of offenses cammited by an individual should be inversly
related to his legal earnings. This is because this variable
reducesthe net benefit of an offense by incresing the offenders costs.
In addition , cammmities with large numbers of very wealthy citizens,
(who are potential victims), should attract a large nurber of offenders,
because the returns from crime are high in those cammmities.
Furthermore, the supply of crime should be inwversly related to the
probability and severity of punishment, since both of these factors

increase the expected loss associated with illegal acts.

It should be noted, that it has nowhere been assurmed that

individuals necessarily specialize in either legal or illegal

1 In an interesting study Landes suggests that releasing an offender
an bail prior to his trail may reduce the probability of conviction,
since the offender has a greater possibility to prepare his defense.
He also has same enwpirical evidence to sypport this assertion. See
William M. Landes, "An Economic Analysis of the Courts," Ess in
the Econanics of Crime and Punishment, NBER, New York, 1974
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occuwpations. If, however, earnings are a function of experience, then
the initial decision of an individual to partake in either legal or
illegal activities will result in an increased cost of switching across
occupations. For convicted offenders, in particular, the earnings
potential in the legal marketplace is quite limited due not only to
the depreciation of legal skills, but also due to employer reluctance
to hire convicts. Thus, it is quite likely that most people will

specialize in either the legal or iilegal sector.

It is wortlwhile to note, that most of the literature, to date,
does not approach the question of the determination of illegal acti-
vity as simply a special case of the econamic theory of choice. 1In
particular, sociologists and criminologists tend to explain criminal
activity as the result of social conditions and individual personality
traits. These factors are affected by family background, psychological
oconditioning, and personal motivation. Eoonamists, of oourse, recog-
nize that the above considerations are valid and that econamic analysis
can not be used to explain all foxms of criminal behavior. Becker,
in a theoretical study, suggests that violent crimes such as murder
and rape may be less responsive to changes in the probability and
severity of punishment, since the former type offenses are often acts
of pas.—'i.m.z With regard to such factors as persmality, family, and
society, econamists usually comnsider the effects of those variables
under the ambigquous category of 'personal tastes'. Thus, an individual's
respect for legal authority and the distaste that he has for violence,

are both factors that enter into his utility function. (To the extent

2Ga.ry S. Becker, "Crime and Punishment: An Economic Approach,” ibid.
page 41.
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that these unmeasurable variables are related to environmental factors,
such as the social and econamic variables reported by the census, they
can be considered for empirical purposes.) Whatever an individual's
personal tastes are, however, changes in the relative costs and benefits
of a particular offense, can be expected to produce changes in the sup-
ply of those offenses. The concept that offenders act rationally by

no means rejects the possibility of noneconamic causes of crime.

Thus far I have limited the discussion to the supply curve for
criminal acts which can be viewed as a function of various environmental
factors and of deterrence. But who decides upon the probability of
conviction and the severity of punishment? Clearly, the degree of en-
forcement of the criminal law is a basic issue of social peolicy and is
determined jointly by govermments and by court systems. It is assumed
that in order to increase the level of deterrence society must allocate
more resources for that purpose. Therefore, a demand curve for crime
elimination is necessary in order to understand how an equilibrium

level of safety and deterrence is achieved.

The purpose of this study will be to examine actual variations
in safety rates and deterrence expenditures across cammmities. On
the one hand I shall try to estimate a demand curve for safety. This
demand curve is derived as the result of the maximization of same
utility function. The variables that are contained on the right hand
side of the demand curve include the price (marginal cost) of safety
and same exogenous factors that are related to the amount of loss that
a victim suffers if he is victimized. The other aspect of the model

involves the estimation of a safety productian function which, as

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



(6)

previcusly described, depends upon the lewvel of deterrence and on several

exogenous variables.

The reason for variations in safety rates can now be attributed
to variations in two sets of exogenous variables. Firstly, same can-
munities may suffer a greater average loss per crime due to differences
in property values, incame lewvels, education levels, etc... That, in
turn, causes an outward shift in the demand curve for safety. The
cammunity responds by increasing enforcement which results in nore
safety at a higher price (assuming increasing marginal cost). Another
cause for differences in crime rates across cammmities are the variables
that affect the production of safety. Variations in such factors as un-
enployment and incame distribution, enter into the safety production
function and thereby alter the marginal cost of safety. The cammmity
respands by adjusting its lewel of safety. Thus, by estimating the
safety production function together with the demand curve, one can exX-
plain the variation in crime rates. An important by product of this
analysis will be the derivation of a derived demand curve for police
expenditures. These expenditures can be viewed as an imput that the

mmnicipality undertakes in achieving its equilibrium level of safety.

In recent years several important studies on the ecanomics of
crime have appeared. In a theoretical study, Becker set forth the
optimal social policies towards law enforcement.> His approach was
to minimize the social loss resulting fram crime. One camponent of
this loss is the net (social)} cost of an offense, which consists of
the harm that the victim suffers minus the gain that the offender
achieves. In addition, society should take into account the cost of

3ibid
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apprehension, conviction, and punishment. The more that is spent on
the latter variables, the greater the deterrence and the fewer the
number of offenses. The optimality ocondition requires that society
spend for deterrence until that point where the gain from the marginal

dollar of deterrence no longer exceeds the dollar cost.

In deriving the abowe oconditions, Becker ocmmsidered both victim
and offender as members of society. In calculating the damage fram
an offense, he subtracted the gain that the offender receives, and in
considering the social cost of punishment, Becker included the disutility
that the criminal suffers. Included in the cost of apprehension were
the efforts and expenses undertaken by the offender to avoid appre-
hension. The social cost of crime also tock into acoount the effect
on production and ocutput that results from a reduction in an indivi-
dual's effective ownership over his property. 2all of the above factors
are difficult to measure. Becker's stated aim was to propose a
theoretical demand (marginal revenue) and supply (marginal cost) curve
of criminal activity in order to "demonstrate that optimal policies to

carbat illegal behavior are part of an optimal allocation of nesmrces."4

In the present study my concem will not be to analyze the optimal
social policies fran the point of view of society in general, but
rather to examine the actual policies that goverrments undertake based
on their own incentives. Thus, for example, if a municipality does not
pay for the marginal ocost of court proceedings and corrections, (but
rather the state and federal govermments pay for it), I shall assume

that these costs are not considered by the municipality. In addition,

4ibid. page 45.
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since govermments are generally elected by nonoffenders, I shall assume
that the authorities oconsider the utility functions of law—abiding
citizens. Therefore, a crime such as robbery will not be oconsidered
as a monetary transfer fram the victim to the offender. Instead, the

total amount of the rcbbery is ocounted as a social leoss.

Another important study, that was undertaken by Ehrlich, was aimed
at measuring the supply curve for illegitimate activities, > Ehrlich
used regression analysis to emtimate the elasticities of seven types
of offenses with respect to variables measuring deterrence, and with
respect to exogenous factors relating to the relative benefits of the
offense. The seven offense categories included crimes against the per-
son, (murder, rape, and assult) and crimes against property (rabbery,
burglary, larceny, and auto theft). The variables used to measure
deterrence were the probability of conviction and the average time
served by offenders. The exogenous factors included the median income
of families, the nuiber of nawhites in the population, and the per-
centage of families below ane half of the median income. Ehrlich's
results were consistent with the hypothesis suggested here. In nearly
all cases the elasticities dbtained fram the exogenous variables in-
dicated that offenders do increase or decrease the nurber of crimes
they camit in respanse to changes in pecuniary returms. In all cases
the rate of crime varied inwersly with the probability and severity

of punishment.

This study goes beyand that of Ehrlich's in that a major emphasis

4Issac Ehrlich, “"Participation in Illegitimate Activities: An Econamic
Analysis," ibid.
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is placed here on the derivation and empirical fornulation of a community
demand curve for safety. Furthemmore, I shall be dealing with a cross-
sectian of municipalities within a single state, rather than a cross-
section of states, as was used by Ehrlich. As a consequence 1 assune
that the severity of punishment is not a variable, since it is deter-
mined wholly by state and federal authorities and does not vary across
municipalities within a state. The only deterrence variable that I
osider is the amount of expenditures an police services that the
mmicipality undertakes. In this paper no attempt will be made to
estimate supply curves for specific types of crimes. Since police
resources are hired by the mmicipality to reduce overall crime, ny
emphasis will be to estimate the owverall effectiveness of police ser-

vices.

The paper is organized as follows: Part II develops a model that
attempts to explain how an individual municipality chooses its optimal
level of safety. Part three sets forth an empirical framework for the
model and presents the results of those tests. Part IV analyzes same
of the implications of the model by looking at the effect of variations

in certain types of exogenocus variables.
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II. The MOdel.

I shall begin the model by formulating an expression for the pro-
duction of safety. The lewel of safety in a cammmity depends, in part,
on the degree of deterrence. The variable that shall be used to mea—
sure deterrence is the probability of conviction. But the probability
of cmviction itself, is "produced” by the cammmity through the hiring
of police sexvices. Thus, there are two relationships that must be
taken into account. The first is a behavioral function that relates
safety in the caomumity to the probability of conviction. The second
is a production function that relates the probability of conviction

to police expenditures.

The theoretical foundation for the bahavioral function is based
on a study by Ehrlich that was alluded to in the previous section.
Ehrlich shows that same of the variables that have an effect on the
crime rate are: the level of income, the degree of poverty, the
wealth of the potential victim, etc... These factors are related in
sane manner to the relative costs and benefits of the crime, as seen
by the offender. If an individual is unemployed, for example, the
oppartunity cost and the expected loss fram partaking in a crime is
not as great as for samecne who is employed. Therefore, less of a
disincentive exists for comitting an offense. Similarly, if there are
a large nuwber of very wealthy families in the cawmnity, the expected
payoff fram crimes such as rdbbery and theft wauld rise. That, in
tum, provides offenders with a greater incentive to cammit such crimes
in those richer cawmmmities. The above variables are all beyond the

ocontrol of the mmicipality to vary in the short run. The only endo-
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genous variable is the probability of oonviction. As previously
indicated, I assume that the severity of punishment does not vary

systematically across municipalities within the state.
Iet us omnsider the following equation:

1.1} Si=F(Ri,X X .,u.) where:

2i'.-t nl i

S; - index of safety level,
Ri - rate of conviction.
xz:i.' "'Xni - n-1 exogenous variables.

The subscript i refers to the jth cammnity .

The variable ui is introduced to dencte other factors that may
affect the safety rate but can not be measured. One example may be
the state of inter—-group relations within the city. Another example
may be the severity or leniecy of the local county and municipal court
judges in handing down punishments. In order for the latter to have a
deterrence effect an safety, it must be assumed that individual offenders
are familiar with the sentencing habits of judges before they comit

offenses.

I shall define S and (1-C), where C is the annual crime rate per
capita. I measure S, rather than C, because a major concern of the model
is to derive a demand curve for safety. Rather than having to work with
a demand curve for less crime, {(-C), I instead define safety as (1-C).
Since C is unlikely to be greater than one, {in the sample used C
varied fram .005 to .118), the range of S is fram zero to one, and can

be interpreted as the probability of not being victimized over the time
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pt=_’:c'io4::1.l

I shall assume that the previous equation is hamogenous of the

form:
7,

1.1) si=Rix;;. .. .X:iui

The conviction rate, R, is defined as the number of offenders
convicted divided by the crime index. In order for an offender to
be convicted, he must first be apprehended. The probability of
conviction can therefore be written as the rate of apprehension, (offen-
ders apprehended / crime index), multiplied by the rate of conviction
given apprehension {(offenders convicted / offerders apprehended). Be-
cause they depend on different variables, it is important to distinguish
between these two probabilities. The most adbvious variable affecting
the rate of apprehension is the level of police expenditures. Another
factor might be the population density of the mmicipality. Once appre-
hended, the probability of oonvictian in court depends greatly on the
resources that are available to the accused. The attitudes of prosecuter

and judge may also have an impact on the prabability of conviction.

The ecuation for the production of R can be written, in hamogeneous

fom,as :

Y ) -(9"'&;“
1.2) Bi-—-Pi {(N—-O) iNi xnu. .o 'xmi.vi where:

canvicted offenders
R - crime 1ndex
P - police expenditures

N - population
1
An altemative gpecification of the"Safety" variable is suggested

in Appendix A.
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0 - crime index ( total number of offenses reproted)

The right hand side of equation 1.2 includes all of the explanatory
variables that determine both the apprehension rate and the conviction
rate, given apprehension. These two sets of variables are combined into
one equation because data on apprehensions of offenders is not
available.2 The error temm, v,, takes into account the impact of
nonmeasured variables which are assumed to be randomly distributed.

An exanple of such a variable may be the attitudes of local judges

toward defendants.

Wote that in equation 1.2 R is assuned to be hamogenecus of
degree zero with respect to police expenditures, offenses, and
population. The reason for including N-C as an explanetory variable
is that, intuitively one can argue, that as cammmities vary from low
crime to high crime areas, it becames increasingly difficult for a

given nurber of police to maintain a constant R3.

* Althouwth tae probability of conviction may decrease as C
increases, it is very likely that the absolute number of convictions
rise. Landes and Posner attribute this to the fact that waiting times

between offenses decline, and therefore the number of offenders apprehended

2E:v.)'e.n if arrest data were available for mmicipalities in the sample,
it could not be used as a reliable measure of apprehensions because:

i) Both offenders and non—offenders are arrested

ii)} Police departments vary significantly in the nuvber of arrasts
that are made. This may be due, in part, to the variety of pressures
that are applied to the police. (either public pressure for more
arrests or departmental pressure on policemen in the form of arrest
quotas or witholding of promotions.)
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increase. They campare it to the activity of fishing on a lake. As
the number of fish in the lake increase, the output fram a given

amount of fishing resources will rise.

Ecquation 1.2 can be rewritten as:

4 Yn rl Pn s .
1.2)) =P Six ...X"V. where P, are now police expenditures
Ri=P; iXnel i 1'&ru. i b1 per capita.
Combining 1.1 and 1.2 gives:
of iy Ay ey “Am
1.3) Si=Pi Xzi... ni)S.H_li ...XmiVi
where:
o« = 3 8/C1-% )
v+ w/G-88) AsaD
o = K OSO-%EL)  amneom

In viewing a cross-section of mmicipalities, it is cbviocus
that substantial variation exists in safety rates. Much of this can be
explained by differences in the exogenous variables X, ... X,. However,

there is a good deal of variation in the amount of police expenditures

33y using N-O rather than O as the explanetary variable, I am altering
the usual assumption of a oconstant elasticity of R with respect to the
offense rate. By differentiating equation 1.2 with respect to C, and
then maltiplying both sides by C/R, one g ts:

g :E.‘.?i—_?_c__
R, R 3¢ 7 %2 ¢
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per—-capita. What are the reasons for the various levels of police
expenditures? How can ane explain the fact that in sawe commnities,
with relatively low crime rates, there is a great deal of policing,
while in cother places, where crime is a more serious problem, less

is spent on police activities?

The answers to the above questions lie with the interaction
between the supply function and the cammnity demand curve for safety.
To derive this demand curve I shall first maximize the demand curve
of a single individual, (a benevolent dictator), who is empowered
to make decisions for the cammmity regarding the amount of police
services it will employ. Later on I shall deal more explicitely with
the problem of collective decisionmaking in a democratically elected

government.

Suppose that society tries to maximize the following expected
utulity function:
1.4) vV =8y, + (1-8)U,
where: Uy = U(Y5P) U, = UYg-P-1)
Yn - present value of expected lifetime earnings.
L - present value of loss resulting if individual

is victimized.

Differentiating with respect to C gives:

¥foc= -8,/01-0)2

This result indicates that, holding P canstant, as C continues to
rise, the percentage drop in R becomes greater due to the limited
resaurces of the police department.

4\'Ji.l.‘L.i.al'n M.Landes and Richard A. Posner, "The Private Enforcement
of law". Journal of legal Studies, 4, (January 1975), 1-46
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P - per capita expenditure on police.
S=(1-C) - prcbability of not being victimized.
Differentiating with respect to S (to determine optimal S), and setting

the derivativwe equal to zero:

¥ —y _y. - ¥ _
1.5 S¥ =UU) (SUJ + (1-8) U =0

{UO-Ul) is the extra utility achieved by a reduction in the probabil-
ity of being victimized. (which is the same as an increase in S.)
I-J-f= SUC; + (l-S)U; is the expected marginal utility of an extra

dollar of incame.

define:

MB, = as the ratio of the marginal utility of safety divided
by the expected marginal utility of a dollar in alternative
uses.

M, = as the marginal cost of safety.

The equilibrium condition (1.5) can be rewritten as:

1.5)  We-Wya” = 2P/as or MBs = MCR

To see how the slope of the MBS curve (demand curve) changes with
respect to S, I take its second derivative:

1.6 (0'01upE - wyrup Lwgrup - 2F sug + (1-8) UM/ g7 2
I1f the marginal utility of incame is constant, then the slope of the
demand curve for safety is horizontal. (provided that the loes per
crime, L, is not a function of S) Otherwise the slope of the demand
curve is arbigous. In order for there to be an equilibrium, the
second order candition, equation 1.7, must be satisfied.

1.7) IMBs/3s MG Lo

Equation 1.7 implies that the slope of the demand curve for safety
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must be less than the slope of the marginal cost surve. Figure 1

shows three possible situations that satisfy this oondition.

figure 1.

M8,

M

S

Consider now what happens as ane of the exogenous variables in
the safety suwpply function, such as the rate of unemployment, varies.
Depending an the nature of the function, such a change may cause a
shift in the MCs curve. What has happened, is that due to the variation
in the unemployment rate, it has now becare more{or less) costly to pro-
vide for S. This change in the productivity of police occcurs at all
levels of 8, and thus causes a shift in the MCs curve. (fiqure 2)
The above would not be the case if the safety supply curve had a
linear relationship with respect to P. In that case the productivity

of the police would not change and there would be no shift in MCs.

The cammity, in determining the equilibrium lewel of S,

equates MBs with the price (marginal cocst). Suppose that same
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Figure 2 Figure 3
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variation existed across cammmities in the amount of loas per crime (L).
Those municipalities that suffer creater losses would most likely, ex-
perience a higher MB from Esa.fe*t:y.5 (see Figure 3) I shall assume that
a victim's losses are a function of certain exogenous variables (such
as property values, incame, etc,...} The demand curve can therefore be

written ag:

d—

L) s% @ ar,y ..y

where W IS the marginal cost of safety (its price) and Y;...Y, are K-t

exogenous wvariables.

5To see this simply differentiate MBs with respect to L:
- J_

MBIl = [ (5uS+0-UNIRS + o-u,) Li=s)u, T/ R
Assuming positive marginal utility of incame, an increase in L (which
lowers inocame in cases of victimization) raises the utility achieved
by an increase in S. The numerator of MSs will therefore rise. The
denaminator of MBs also rises if we assume diminishing m.u. of incame
sinoe expected income falls as L rises. The net change in 1.5 is wm~
certain, although ane could expect the growth of the numerator to
to exceed that of the denaminator. (since 1-S is small)
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I now have essentially a two equation model. Equation 1.3
represents the production of safety function. The exogenous variables,
Xz...xm, are similar in that they each have an impact on S even if P
is held constant. By taking the derivative of equation 1.3 with
respect to P, one dbtains the inverse of the marginal cost of safety(.
Depending on the technology of safety production, M may or may not be
a function of the variables xz.xm The other equation of the model
is the demand curve of safety, equation 1.8. The variables Yl. Y
cause a shift in demand even when 7 is held canstant. Thus, the
interaction of supply and demand detemmine the equilibrium levels of

S and P, the only endogencus variables in the system.6

Cansider now what happens as one of the 'X' variables, those in
the supply of safety equation, varies. At first this generates a
change in S, which the mumnicipality ocould correct by altering P.
1f the X variable had no effect on T , the commnity would not allow
for any net change in the owerall safety rate. If , however, w
were affected, the owverall lewel of S would have to change depending
on the demand curve. Similarly, as ane of the 'Y' variables vary,
the initial effect is for a change in the demand for S. That, in
turn, forces an adjustment in the level of police expenditures
to insure that the system stays in equilibrium. As is always the case,
the exogenous variables alone sreresponsible for the resulting lewels
of 5. and P.

Before it is possible to test the model empirically, there are
6 R too is an endogenous variable. However, by cambining equations 1.1

and 1.2, the safety supply curve can be written directly as a function
of P.
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save problems, which although they don't affect the basic concepts

of demand and supply for safety, must be dealt with. GOne such
difficulty stems from the fact that the local cammmuty is not the only
source of police protection. There are, in actuality, three lewls of
police functioning throughout the state. In addition to the mumnicipal
forces, there are also state and county police units. Theseunits

render services to all canmmnities within their respective jurisdictions.
The nature of the distribution of these police services is not

clear, but the manner in which they are allocated will have an important

impact on the lewvel of safety that is finally chosen by the mumnicipalities.

There are numercus possible modes of distribution of public
police protection, depending on the goal that the authorities seek to
fulfill through this expenditure. Since very little is known about the
distribution of governmment services by location, it is a matter of spec-
ulation as to what effect this area wide protection has on any
particular camumity. I do hypothesize, however, that it is possible
for the state and county to vary the intnesity of services rendered

to different cammumities.

Suppose that atate and county police units were allocated on a
purely per—capita basis, without regard to the crime index. This
assumption implies a grant of police services to cammnity A that
is proporticnal to its population. A manner of distribution such as
this would not appreciably affect the total quantity of police

resources hired throughout the state, since the local police grant
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is not at all related to the level of safety.’ The only impact that
might be felt is that of an incame effect, which may induce camunity
A to hire more (or less) protection services, since its incame is
affected by the grant of police frum the state and county. (If the
state and counties are able to spend only by taxing the inhabitants

of the municipalities, then even the incare effects would balance.)

The above scenario would seem unlikely for several reasons.
Firstly, the nature of the service is that police tend to gravitate
towards crime. Clearly, it is unlikely for the authorities to pemmit
same precincts to be overburdened, while officers in cther commumities
have little or nothing to do. Furthermore, there is no econamic ration-—
ale that would justify the allocation of scarce resources in the above

nannexr.

A seoond possibility for the distribution of public protection
would be to follow the assunption that the authorities seek to minimize
total crime throughout the region. Doing so would entail allocation of
resources such that the marginal product (in reduction of crime) of
a dollar expended in one cammmity would be the sare as in all other
commnities. As previously mentioned the marginal product depends an
the level of certain exogenous variables, such as unemployment and

median income, as well as on the amount of local police services that

each nunicipality employs.

7'11115 assumes that the public protection never exceeds the optimal
locally detemined level of safety, (a likely proposition in view of

the relatively minor role of the state and county in police work).

As a result each camumity will supplement the state and county

police until that point where the marginal benefit of a unit of pro-
tection no loanger exceeds its cost. This, howewer, would have been

the limit of police services hired even without any public participation.
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The effect of the abowe method of distribution would be to ser-
iously undermine the incentives of mumnicipal govemments in providing
for their awn safety. The state and county, in effect, penalizes the
localities for which the marginal product of police services is low
because the nurber of police already employed by the city is high.

On the other hand, those places that maintain very little local pro-
tectiaon, would be substantially supplemented by the state and county.
Under this schene there would be a tax of nearly one hundred percent
imposed for policing any more than what the public authorities have

already provided, since the only way to equalize the marginal product
of police dollars across mmnicipalities is by removing services fram

areas of low marginal product.

A third, and most plausible, possibility for the allocation of
police resources, would stem from the state and county's desire to
provide positive incentives for individual municipalities to control
crime. This plan would entail the distribution of public protection
to cammnities propertional to the mmicipal expenditure. Thus, for
every dollar that a camunity spends on policing, it actually receives
(1+4K) dollars of protection, with the state and county providing the

additional fraction of a dollar (K).

If this scheme were in efferxx, the safety function (supply curve)

would becane:

I s K ol o
1.37) S = (P(1+R) )xz‘f..xm."‘ where:

~

P - police resources provided by the city,

F 4 Fal
R - same omstant indicating the percentage of P
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that is allocated to the locality. (The subscript i has been deleted.)

”~ ” N
Equation 1.3  is the same function as 1.3 since P=P(1+R). 1T

can now be defined as 3{ , or the marginal private ccet of an addi-

tional unit of safety. It follows that:

o
L")

A

1.9) T =

P T A

s ~ 1+R7 25 1+R”

|

LRV
2|
)

The new demand curve for safety can now be written as:8

A
1.8") s? = ¢(TT,Y1,...Yk)

For purposes of estimation, I shall assume that the demand curve is of

hamogencus  form,

I B
d_. 'A |
1.8) s%= T v,...vV

One last issue that must be dealt with before campleting the model
is the question of how collective decisions are made in a democrati-
cally elected goverrment. Thus far I have assured that the utility
function being maximized belangs to a single individual who is empowered
to decide on the level of police expenditures spent by the city. In
reality, this decision is made by municipal leaders who are elected

by majority vote. How do these leaders arrive at their decisions?

In order to answer this question several assumptions will be

made. Firstly, I assume that there is no discrimination in the

BAn altemative possibility for incorperating state and county expen-—

ditures as part of the mumicipal police protection, which leads to
samewhat different theoretical and empirical results, is presented
in an appendix.
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provision of the protection service among the members of the cawmnity.
Secondly, I assume that all voters are knowledgeable regarding the
expected costs and benefits of an additional unit of police protec-
tion. Since, in every democratically elected government, oanpetition
exists between political candidates, I can assume that the majority

position will ultimately determine the oourse of action.

As has been pointed out a nuwber of times in the past (Bowen
1943 and Barlow 1971), this majority position will tend to approximate
the views of the voter with the median demand curve.’ This holds,
since any citizen would prefer to increase spending on safety whenever
the marginal benefit of an additional unit of protection exceeds its
ocost. If I assume the marginal benefit curve to be a positive and
monotonic function of incame, then at any lewvel of expenditure below
the optimum of the median income voter, a clear majority would be in
favor of more safety. This is so, since whenever the voter with median
income finds the marginal benefit of an extra dollar's expenditure to
be worthwhile, surely everyone with incame above his will agree. On
the other hand, if the woter with median income finds that too much
is being spent on safety, all those with lesser demand curves will
agree. Hence, whatever the median voter determines, he will always
have a majority on his side. Only when he is indifferent (i.e. in
his optimal position) will there be a standoff in the voting. That

position will eventually remain in equilibrium.

INeither Bowen nor Barlow discussed specifically the decision process
in relation to police expenditures.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



(25)
The above statements would naturally have to be modified if I
was to include personal tastes and other factors in the demand curve
for safety. For simplicity sake, I shall assume that the holder of

the median value of these other variables is the median inocame voter.

In view of the above, I can now maximize the utility function of
the median income person in order to get at the cawmmnity demand curve
for safety. The steps are identical to what has already been done
fram equation 1.4 throwgh equation 1.9. The anly change is that Y 4

is now defined as the median incame in the community.

There is, however, one additional problem. Thus far, I have
implicitly assumed that the tax burden on each voter is the same.
This, of course,is not the case. In the cities sampled most of the
revenues were collected through the property tax. Since property value
is generally positively correlated with incame, it can be assumed that
higher incame citizens pay a greater absolute amwount. In addition,
for most communities there are cother sources of revenue aside from the
residential property tax. These include industrial taxes, taxes on
cammercial property, state aid, etc... To simplify matters, I shall
assume that the voter with the medial income owns a house in the com-

mnity of median value. loBy multiplying property value by the adjusted

10mhis assurption is necessary in order to continue using the voter with
median inocome as the critical decision maker. The demand for police
protection can be viewed as a function of net benefit that is derived
fram it. If the individual with the median marginal benefit from
police services, is also the cne with median marginal cost, and if the
slope of marginal benefit and marginal cost curves with respect to

Y are both positive and linear, then the median net benefactor at any
level of expenditures would be the median incame voter. The graph
shows the marginal benefit and marginal coet of a given level of P as

{over)
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mnicipal tax rate, I can dbtain the tax burden for the median incame
citizen. I then divide this figure by the per—capita expenditure of
the minicipal govermment, in order to get the share that the median
incame voter pays for every municipal dollar expended per-capita.

This ratio will be greater than one since the median incame hameowner
generally represents a household containing sewveral persons, while the
expenditure figure is per-capita. I thus divide by the average

nurber of persons per household.

Taking the abowe considerations into account, I can rewrite 1.4
(the utility function being maximized):
g
1.4) V = SU(Y_-KP) + (1-5) U(YO—L-KP)
where: Y — median incame in the commmity
K - 0 property tax paid by the median homeownei
mmnicipal expd. per-capita * number of persans per household

a function of income. Assume that Y, 1S the me :
level P, the median incane voter facﬁ@ a positive marginal
benefit fran additional police expendi tures.
crease expenditures antil Pe, at

which point his benefit 1s zero.

In the case illustrated, .where the MB
slope of marginal cost with respect to

with incame below Y, would have sup—
ported more P, whllg all people ‘
with incame above Y, would have opposed it.
(I am assuming that the curves are parallel
at different levels of P.)
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Differentiating with respect to S, and setting the derivative

equal to zero, gives us:

p _ o P
1.5) Uo = K 55

vy

Equation 1.5 is the same as the original first order condi-
tion, except that 11 is substituted by KT . The individual who
maximizes his utility function does not only campute the marginal
cost of a unit reduction in crime. He also considers how much he
must contribute for every per-capita dollar spent by the city. Thus
K represents the private marginal cost of expenditures on S, as

seen by the median inoome voter.

If equation 1.5 is modified so that it takes into account the
marginal cost of the mmicipality alane, then the new demand curve

for safety is:

AP e’l 6l'-
1.10) sd = (x T RPN A
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TII Empirical Inplementation of the Model.

The data base for this study oconsists of 181 mmicipalities in
New Jersey. These include virtually all of the cities with popula-
tions between 5,000 and 50,000 persons. Nearly all of the data was
taken from either state of federal sources. One reasan that I chose
all of the mmicipalities from a single state was to insure that the
penal code is uniform over the entire sample. A second reason is
that the definitions of different types of crimes varies across
states. New Jersey was selected because it is <ne of the only states
that annually publishes detailed crime reports covering all of its
municipalities. (Federal data is distributed by the FBI, but it
lists information dealing anly with larger cities.) In addition,
the state distributes a yearly camprehensive sumary of all leocal

revenue collectians and expenditures.

By eliminating mmicipalities with populations above 50,000,
cities such as Newark, Jersey City, and Trenton were deleted from
the sample. There are a nunber of reasons for restricting the cbser-

vations in this manner:

i} Very large cities are likely to require their police departments
to perform additional functions, aside from direct crime control.
These may include traffic direction and parking control, public rela-
tions programs, cammmity education, etc... In such instances the
amount spent an police services would overestimate the amount spent

on crime prevention.

ii) Many of the assumptions that were made regarding the decision

process for public police services may not be applicable in large
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urban areas. In such cities there are likely to be many different
growps living in different neighborhoods. The possibility of dis-
crimination in the provision of public police services arises. How
then deces the city allocate police resources among the different
neighborhoods? Does the government seek to equalize crime throughout
the city or does the government attempt to equalize the marginal
product of police services? (Or might the authorities simply allo-
cate an equal amount of resources to different neighborhoods?)
Whatever the decision is, the usage of the median incame citizen as
the voter whose demand determines expenditures is inappropriate,
since benefits frum police vary, depending on which neighborhood the
individual lives in. Instead, the decision on expenditures depends
on whether a plan is able to gain a majority coalition by insuring
that the marginal benefit of protection exceeds its marginal cost

for a majority of voters.

iii) Cities with large business and cammercial centers (such as
those that exist in most large urban areas) may attract different
types of crime than residential cammmities. That, in turm, might
affect the productivity of police expenditures. In addition, hame-
owners and taxpayers may not amsider the damage resulting from a
crime against a business establishment as seriously as against a
private individual. Thus, the demand for safety function may differ

in large cities.

Table one shaws a frequency distribution of the sample, broken
down into different size cities. Colum two shows the mean safety

index for each group. Table two gives a list of the variables and
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To give the reader an idea of the socio-econamic

background of the commumities in the sample, the mean value for each

variable is shown in the last ocolum of table two,

Table One
nurber of mean
population cbservation safety index
5,000 10,000 83 .9883

10,000 20,000 62 .9801
20,000 30,000 15 .9761
30,000 40,000 13 .9778
40,000 50,000 8 .9581

Table Two
variable description mean value
P total police expd. per-capita $ 27.03
R probability of oonviction  ( @c;’_i:;;mﬁ }  .6261
s safety index (l-crime index/population) .9797
CIDX county crime index per-capita .0255
CMDINC median incame in county £11,902
QW percent namwhites in county .0915
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Table Two (continued)

DEN mmicipal density per squate mile $3138.04
FAM percent of families with incame ower $15,000 .0468
HH average number of persans per household 3.209
MDHOME median hare value in city $25,373
MDINC median income in city $12,604
NOWRK naworker /worker ratio in city 1.352
NW percent namwhites in city .0523
ove5 percent of population above age 65 . 1005
UNEM percent of unemployed persons in labor force .0349

I shall, at first, estimate the safety supply curve, discussed
in equation 1.1. A similar regression was estimated by Ehrlich,
using cross-state data. He used the crime index per-capita as the
dependant variable, rather than the safety rate that shall be used
in this study. As measures of deterrence, Ehrlich oonsidered the
probability of incarceration and the average length of sentence. The
results that Ehrlich obtained were consistent with the hypothesis
that offenders act rationally. Both of the deterrence variables
vielded significant negative elasticities on all the crime categories.
In addition to measures of deterrence, the regressions contained var-
iables on the right hand side measuring: 1) the percent of Noawhites

in the state, ii)} the median income of families, iii) the percentage
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of families below one half the median incame. The latter three variables
had positive and often significant effects on the crime categores.l The
rationale behind using these as explanetory variables is that they each

affect (enhance) the net benefit of a crime, as seen by the offender.2

As previocusly indicated, I do not oconsider each crime category
separately. One of my primary purposes is to estimate a demand curve
for safety in general, and for police services. The cammmity, in main-
taining its level of safety, employs a given amount of police services
that are hired to cambat all forms of crime. These police units are
not hired for protection against any one type crime in particular.3
(In vexry large cities, such as New York City, there may be special
units dealing with specific type crimes, but even in such places the
majority of the force is assigned to overall crime prevention.) The
measure of safety that I use is S=1-C (l-c¢rime index per—capita). S

can be viaved as a measure of the prabability of non-victimization

over the year.4

lihrlich found that crimes against property had significant elasti-
cities more often than crimes against the persan. This may be ex-
plained by the fact that crimes against the person are frequently
crimes of passion, and perhaps less subject to econamic considera-
tions. They did, however, display considerable deterrence elagti-
cities.

20ther exogenous variables that were found to be inconclusive were
unawployment, labor force participation, and age cawposition.

3This does not imply that departments do not internally allocate
varying amounts of resources for the prevention of the various
offenses. For a discussion an how society determmines the degree of
enforement for individual type crimes, see the appendix that deals
with the weighting of the crime index.

4p problem which exists when omnsidering the safety rate as 1-C is
that the seriousness of each crime that is camitted igs not taken

into account.
(over)
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The first equation that is estimated is the supply of safety
equation. As previcusly noted, there is no explanetory variable
measuring the length of time served by the offender, since all of
the mmicipalities came fram a single state. I am implicitly assum-
ing that the penal code is applied uniformly throughout the state.

The method of estimation was TSLS.

2.1) InS= ¥+ %1n R+ ¥21n MINC + TSsln NW
+ Syln CMDINC + ¥-1n ONW + ¥ In NOWRK + J¥;1n UNEM
+ ¥ 1ln FAM + 1In U.

The endogencus variable, R, is the probability of conviction,
and is defined as the total number of convictians divided by the crime
index.? The ratianale for choosing the other explanetory variables

has been alluded to already, and shall only be briefly discussed here.

As the median incame cbtained in the legal marketplace increases,
the incentives for individuals to camit crimes should decline. This
is because both the gpportunity cost of the crime, and the expected

cost of punishment (i.e. the average length of time in jail * the

4 (continued)

Unless I assume that the relative nunber of each type crime is about
the same for all the mmicipalities, a weighting system is necessary.
{i.e. A murder or rape would have to be given a greater weight than
a larceny.) For a detailed discussion of altemative safety indicies
that take this factor into account, see the appendix.

SThe precise nurber of convictions for each municipality is not known
since sane convictions take place in the county courts rather than
the mmicipal courts. As estimating procedure is used to correct for
this. A more detailed description of this variable is found in the

appendix.
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eamings forgone during that time) have increased. Thus, ane would

expect 'MDINC' to have a positive elasticity on the safety index.

The variable 'NW' represents the percentage of persans in the
mmnicipality who are nawhite. There are a nurber of reasons for
believing that this variable should influence the safety rate.
Firstly, if nawhites do face racial discrimination in the legal
marketplace, then they are more likely to be attracted to criminal
careers, because discrimination is less prevalent there.® In addi-
tion, Swimmer (1974) points out that there is evidence of police
discrimination against black victims. (i.e. Police on patrol give less
help to blacks than to whites.) Since most crime is intraracial,
if the above were true, the prdbability of apprehension of black
offenders would be less than for white offenders, for the same type
crime. Thus, less of a disincentive exists for nawhites. Further-
more, the variable NW can be thought of as a sumary variable that
correlates highly with many econamic and social factors, such as
poverty, inocame inequality, family instability, attitudes towards law
enforcement, etc... All of the abowve factors tend to either increase
the net benefit of offenses, or reduce the loss resulting fram punish-

nent, thereby causing an increase in the crime rate.

Ehrlich also used the percentage of nawhiles as an explanetory

variable and cbtained significant results. In my model, however,

6'I‘his is so, despite the fact that federal and state antidiscrimina-
tion laws apply in the legal marketplace only. The reason that there
is less discrimination is that offenders usually tend to be self-
employed.
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there is an additional complication. Since all of the data is taken
from municipalities that are situated quite close to one another
geographically, it is relatively easy for offenders to travel across
municipalities and commit offenses in cities other than where they

live. Thus, a large number of offenders in camumity A, might cause
more crime not anly in A, but also in the sowrrourding areas. (Ehrlich,
however, awids this problem by using state data, for which transporta-

tion costs across states are quite costly.)

To capture the impact of a municipality being in a high crime
neighborhood, I have included same variables that are designed to
provide data an the county in which the municipality is located.

The variables 'CMDINC' and 'QNW' measure the county's median income
and the county's proportion of nawhites, respectively. (Even with
these variables included, there may be same border camunities that
are affected more by a neighboring county than by the county in which

it is located.)

The variable 'NOWRK' refers to the naworker-worker ratio within
a mmiciality. A noamworker is defined as an individual, above the
age of fourteen, who is not in the labor force. Persans within this

category came primarily from a nunber of groups.

i) young persons still attending school., Canvicted offenders
from this group are usually not treated as severly by society as are
older offenders. Furthermore, it is often the case that young persans
do not posses accurate information with regard to the possible con-

saquences (future costs) of a criminal conviction. Thus less of a
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disincentive exists for these people to refrain from illegal activity.

ii) persons for whom the prospects of employment are so dim
that they have given up even searching for a jab. Such permanently
wmenmployed persans are the most likely to turn to illegal occupations,
(for which there are no entry barriers) since the net benefits stemming

fram crime are high.

iii) persons who are primarily engaged in nonmarket activities
such as housewark, caring for children, etc... For people in this
group, the decision to remain at home is a form of specialization of
labor within the family wunit. Usually ane spouse is engaged primarily
in market activities, and the other gpouse in nonmarket activities.

In such cases there is no presunption that the returns from hame
employment are less than fram outside cocupations. (If they were the
individual in question would opt for market employment.) For this
group of nonworkers, therefore, the opportunity cost of, and the
expected logs associated with an offense, are not assumed to be less

than for other members in the cammmity.

iv) retired persons. Nearly all members in this group are
elderly or disabled, and consequently they would be very hard pressed
to enter into an illegal occupation. (i.e. the probability of appre-
hension would be so high for them that it would discourage most offenses)
On the other hand, comunities with many elderly people may attract
offenders, since the elderly can offer leas resistance and are easier

victims than younger persons.

The net effect of the normorker—worker ratio on safety is hypothe-
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sized to be negative since the more norworkers that there are, the
more young, permanently unemployed, and retired persons there are

likely to be.

The variable 'UINEM' takes into acoount people who are still
members of the labor force, but who are temporarily unenployed.
Here again the elagticity on safety should be negative because the
opportunity cest of an offense is low. In additian, the expected
loss in eamings fram incarceration is low, since jadb prospects for
the unemployed do not carry high wages. Thus, the elasticity of the

INEM variable on safety should be negative.

The variable 'FAM' refers to the percentage of families in the
canmnity whose incomes are abowe $15,000. The rationale here is
that cammunities with many wealthy pecple provide more opportunities
to offenders. This is because offenders only camit crimes if, in
their view, the expected benefit exceeds the expected cost. Since
the expected benefit is, to a large extent, a function of the victim's
incame and wealth, one expects that this variable should have a nega-
tive elasticity on safety. Note that the median incame is held ocon-
stant in the equation.

2.2 ) In S = ~-.3151 + .0218 In R + .0349 1ln MDINC
(1.530) (2.247) (3.404)

- .004]1 In NW + .0053 1In OMDINC + .0007 In CONW
(4.582) (0.280) (0.353)

- .0236 In NOWRK - .0046 1ln INEM -~ .0009 1ln FAM.
(2.500) {1.469) (0.333)

The results in equation 2.1 match our expectations quite well.
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It shows a positive and significant elasticity of Ron S. The reason
that the coefficients in the equation are generally quite small nurbers
is because the safety index doeg not vary greatly over the sample.
Therefore, even if the elasticity of R on C were close to cne, (as it
is in same of Ehrlich's regressicns) the inpact on S=(1-C) would be
much less in magnitude. (The value of S is usually very close to

ane. )

Turning now to the exogenous variables, the two most significant
ones are NW and MDINC. As incare rises the impact an S is strongly
positive. On the other hand, as the percentage of nomwhites in the
mmnicipality rises, the effect an S is significantly negative. Both
of these results are in line with the expectations of the model. In
addition, both the nomworker-worker ratio and the unemployment rate,
displayed significant negative elasticities, as had been predicted.
The variable FAM also showed a negative elasticity, but with a very
low 't' value. Perhaps this is due to the strong correlation between
the median incame variable and the number of families with incane over

515,000.

The two county variables both proved inconclusive. As the median
inoome in the county rose, the effect on safety was positive but in-
significant. As the percentage of nawhites in the county rose, the
impact on safety was also positive, (which is contrary to our expecta-

7

tions) but here again the 't' value was very low.’ The reason for

Twhen the regresgsion in 2.la was fitted without the NW variable, the
elasticity of QW was -.0026 with a 't' ratio of 1.604.
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the low 't' values can be attributed to the high correlation between

the corresponding county and mnicipal variables.

The estimation of equation 2.la was carried out using the munici-
pality as the basic unit of dbservation in the model. The theory
states that the overall municipal safety rate is determined by such
factors as the rate of oconviction in the city, the median incare in
the city, the percentage of nan-workers in the city, etc... The
assumption is that the safety rate does not vary within the city
itself. This means that the prabability of non-victimization is
identical for all menbers of the cammmity. The underlying equation

in the model, from the vantage point of each menmber of the commnity

is:
2.1) In 8; = %+ EInR + ‘Ellnxzi + ooe. + %mlnxmi-rui
where: the subscript 1 refers to the ith mumnicipality

the subscript j refers to the jt8 individual,

Since the value of Sij is the same for all members in each camn-
nnmity,8 the variance of the error term within the ith commnity is
zero. Thus when I aggregate, by omsidering the municipality as the

unit of cbhservation, it is not necessary to weight each dbservation.

A sanawhat different way of looking at the model would be to

B'I‘he fact that at the end of the time period same menbers will hawve
been victimized and others not, does not change the probability of
victimization in the eyes of each citizen. It is not necessary to
view S as a binary variable, since I am concerned with a probability
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drop the assumption that the safety rate doesn't vary within each
municipality. There may be some factors, such as an individual's

own inocome, that may cause him to have a greater or lesser prabability
of non-victimization than other members of hig own camunity. (This
is clearly the case in very large cities that have many different
types of neicghborhoods.) In that case the underlying equatian in the

model would be:

2.1 ) Insjy = §,+ ¥1n Riy + ¥ 1n xzij + ... §qln xmij + Uy

By using municipal data, I am now taking the average value of
each variable., (In the case of median incane, I am using median income

as an appraximation of the mean incame.)

2.1) In§, = %+ $InR + YInX

1

+... Buln Jgni + 0,

1
In order to correct for heteroscedasticity, it is necessary to

weigh the dbservations by the square root of the municipal [::c:pl.ﬂ.altic:ns.9

Equation 2.1b gives the results of the weighted regressions, using the
same variables as in 2.la.
2.1b) InS =-.,2640 + .0291 In R + .0540 1n MDINC

(3.326) {3.866) (4.870)

-.0066 In NW + .0088 1In OMDINC + .0018 In ONW
{6.063) (0.446) (0.715)

- .0395 In NOWRK - .0014 1n UNEM + .0038 ln FAM.
(3.742) (0.331) (1.181)

9It should be pointed out that the error temms for the individual
can, strictly speaking, not be nommally distributed, because S is
restricted to a O - 1 range. However, the normal distribution may
be a good appraximation of the distribution an S, since S is a con-
tinous variable rather than a binary variable.
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The coefficients of the weighted reqression give results that are
quite similar in sign and magnitude to eguation 2.la. Note that the
t ratics on the R variable, and on most of the exogenous variables
are even rore significant now, than in equation 2.la. The only vari-
able whose elasticity changes in sign as a result of weighting is
FAM, This positive coefficient, which is contrary to the expecta-
tions ot the model, may be due to the strung relationship between
the number of families with income above $15,000, and many other envion-
mental variables such as median incame, unemployment, proportion of
nawhites, etc... In other words, even if high income people do
attract offenders frum the outside, they happen to live in cammnities
with so few potential offenders, that the net impact on safety is not
clear. Note that in both the uweighted and the weighted regressions,
in MDINC displays a very strong and significant positive coefficient
on safety, while In FAM (which also measures an aspect of income dis-

tribution) does not.

The next equation to be estimated is the R function. (convic-
tion rate) One premise of the model is that the camunity determines
the appropriate level of police expenditures in an attempt to apprehend
and convict offenders, in order to deter criminal activity. Yet, even
a cursory look at the sample indicates that there are same munici-
palities that spend very little per—capita an police expenditures
and enjoy a high degree of safety, while others, with much greater
policing expenditures, suffer fram a great deal of crime. The reason
for such differences in police effectiveness is that there are enviran-—

mental variables that affect the ability of the police to deter crime.
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One can therefore write the equation for the 'production of R' as

follows:
2.2) mRr= §,+ Siinp+ §lns+ §lnpEN+ §,1n MINC
+ §5ln WEM + § In CIDX + U.

The two endogencus variables on the right side of equation 2.2
should show positive elasticities. As P (police expenditures per-
capita) increases, then cetarius paribus, one would expect an increase
in R. Holding P constant, an increase in S implies that fewer crimes
per—capita occur in the municipality. This means fewer crimes per
wmnit of police services, which would lead one to anticipate an in-

crease in the rate of apprehension and conviction. 10

The variable "IDEN" refers to the density of the city. The impact
that it has on R is a question that involves solely the technology of
crime control. It would appear that the denser an area is, the more

avenues of escape an offender might have.

whether an offender will be convicted once he is charged, depends
on a nutber of factors. Same controversy has existed over whether
our legal system discriminates against the poor. Possible reasons
as to why middle incame or wealthy offenders might be convicted less

often than offenders from lower socic—economic status, include:

01h a very similar regression, Ehrlich found that C has a strong
negative elasticity on R, which approaches -1. C, of course, is
(l—s) L]
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i) Higher income persons are better able to afford effective

legal ocounsel.

ii) Higher incame persons receive empathy fram middle incame

persens judging them.

iii) Higher incame persans generally ocammit less crimes. Thus,
in cases of doubt, a judge or jury are more likely to canclude that
the social status of the offender would not have allowed him to camit

the offense.

An additional factor that might affect the probability of con-
viction is the level of criminal activity that takes place outside the
mmicipality. If the city is a 'crime importer' it may be samewhat
difficult for offenders to be apprehended by local police, since many
offenders live outside the city. Furthermore, if there are many crimes
in the sourrounding area the county police may be too overburdened to
assist appreciably any of the mmicipalities. In addition, the rore
offenses that are camnitted in the county, the greater the load for
the county judicial system. All of these considerations would tend to
lead to a lowering of the probability of conviction in any of the cities
in the county. Thus, "CIDX", the county crime index per-capita, should

have a negative impact on R.

If the arguments regarding the impact of the median incame variable
are valid, then the same logic should lead to the opposite elasticity
for 1n UINEM. This implies that as the percentage of persons in the
labor force who are unemployed increases, the effect on the probability

of oonviction should be positiwve.
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The results of equation 2.2 are:
2.2a) InR= 11.28 + .4140 In P + 11.137 In S
(2.961) (1.050) (1.203)

~.2046 In CEN ~1.272 1n MDINC +.0424 1n WNEM
(3.285) (3.162) (0.297)

+.0541 1n CIDX
(0.407)
When the cbservations were weighted by the square root of popula-
tion size, the results were:
2.2b) In R= 11.59 +.3631 In P + 10.695 In S
(3.395) (1.017) {1.725)

- .2336 In IEN -~ 1.174 1n MDINC - .0278 1n INEM
(4.027) (3.431) (0.193)

- .0189 1n CIDX
(0.151)

It should be noted that P is an imperfect measure of the quantity
of police services that are devoted to crime prevention. Firstly,
P takes into account all police activities, including traffic control,
parking violations, etc... Furthermore, P refers to the monetary
outlays of each commumity for police services. I am implicitly assum-
ing that each city in the sample receives the same services for every
dollar expended. This assumption is quite plausible when dealing
with small cities that can, in effect, ocanpete for the lowest price
and most efficient protection. Large cities such as Newark or Jersey
City are subject to collective bargaining, which could result in sub—
stantially increased pay scales. (Since all of the dbservations are
from the same geographic region, it is not necessary to consider cost

of living differences.)
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The results of 2.2a and 2.2b are very similar and are generally
in line with our expectations. The P variable displays a positive
elasticity on R, with a t value that is slightly greater than one.
The same holds for the safety index. The density variable has a
strong negative impact on R. Both the negative direction and the
strength of the coefficient of ln MDINC are in line with our expec-—
tations. The results on the WNEM and CIDX variables are incanclusive
in both cases. Here again, this may be due to the relaticnship
between these two variables and sare of the others on the right hand

side of the equation.

Assuming the validity of the estimates fram equations 2.1 and
2.2, I can now cambine those results and abtain an equation for
safety as a function of police expenditures. From 1.1 and 1.2, I

can rewrite 1.3 in log form.

2.3) In & = a-co+ wIiln P + -(Zl_nxz..wnlnxn

+ -t.n+11n Xn+1 waot thui'n'

where: o = Y, 3\.
l-f,gl
o P e i = 2.,..n
- % 52
o, = 3_’15" i = ml...m
- % &1

In reality, the cammmity views P as its only imput for increas-
ing safety. Equation 2.3 is therefore the true safety production
function. Equation 2.1 can be thought of as a behavioral function

indicating the deterrence effect of R, while equation 2.2 is the
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Table 3.

Estimated Elasticities of Safety Production Functian.

Variable Unweighted Weighted
P .0119 .0154
MDINC .0095 .0287
NwW -.0054 -.0096
INEM -.0049 -.0032
NOWRK -.0312 -.0573
CEN -.0059 -.0099
FAM -.0012 . 0055

production function for R. The estimates for equation 2.3, dbtained

by utilizing the results of 2.2 and 2.2, are shown in table 3.11

The last equation to be estimated is the demand curve for
safety. Equation 1.8 stated that the demand for S is a function of
the marginal cost of S5 and varioas exogenous variables. In order to
get at the marginal cost of §, I first rewrite equation 1.3 so that

P is now a function of S.

= “4’4‘( "'(m)k
2.4} P = §*%* x2 D e

llthe elasticities of the county variables, which proved insignifi-
cant in 2.1 and 2.2, were not included in table 3.
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Equation 2.4 is, in actuality, the derived demand curve for P.
The exogenous variables, Xy... X, are from the safety production
function given in equation 2.3. What this means is that the quantity
of P that is purchased depends on the equilibrium lewel of S that is
consumed, as well as an the exogenous variables that help to determine
the productivity of P. (X3.. )gm have an impact on the productivity
of P due to the Cabb-Douglas nature of the functions postulated in
equations 2.1 and 2.2.) The only question that remains is how the
equilibriun quantity of S is decided upon. The answer lies§ with the
demand curve,

Differentiating 2.4 with respect to S, gives:

2% = -
2.5 27 =T o p/s

g'l; is the marginal police expenditure required to insure one
more unit of safety. (i.e. the marginal cost of S) When estimating
the demand curve for S, I can simply use P/S as a measure of MCs,
since « "l is a constant and the equaticn that I am estimating is

in log linear form.

It was pointed out in the previous chapter that the comunity
is concerned with the private marginal cost of safety, rather than
the social MCs. The private MCs takes into acoount the additiaonal
state and county police units that are gained for every dellar of

increase in P.

”~ V4
( P = P/{14R) ) Rewriting 2.4 gives:
-—‘; "'(m
2.4 P+R) = s'™ xzﬁf..xm ~ Thus:
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A A
2.6) 2 _1r -« P/S.

when estimating the demand curve for safety, I now use the mmni-
cipal expenditures on police per-capita, divided by the safety index,
as the measure of 'ﬁ' .

An additional point that was made in the previous chapter was
that the tax burden on the median income voter must be considered.
I therefore use K&’/S) as the measure of the private marginal cost
of safety as seen by the median income citizen. K is the amount that
the median incame voter must pay for every municipal dollar expended.

(See Pp. 25-31 for a more detailed discussion.)

The exogenous variables that enter into the demand function are
there because they affect the loss per offense. Mmicipalities that
suffer very heavy losses per crime, either financially or otherwise,
will purchase more safety than cities with smaller average losses,
even if the MCs were the same for the two localities. The demand

equation can be written as follows:
o
2.7) Ins = B, +© In kT + B,1n MHOE
+ $,1n MDINC  + @, 1n OVE5 +8 Inm  + U

The sign of the coefficient of the In k¥ variable is not intui-
tively cbvious. In general ane asusmes that demand curves have nega—
tive price elasticities. 1In the case of crime elimination however,
as long as the average loss from a crime doesn't change, the net bene-
fit would be oonstant, regardless of how much safety has been 'consumed

already. This is especially true if I assume that individuals maximize
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expected inaome when they decide on how much safety to purchase. of
course, it is quite likely that as S declines the marginal loss from
an offense increases, particularly when cne considers such factors
as increased fear and anxiety and additional expenditures on private
protection. (A rational offender would always try to keep the damage
that he causes at a minimum for any given level of net benefit from
his offense. The greater the total nurber of crimes in an area, the
greater the campetition awong offenders is. This may force offenders

to opt for more damaging offenses in high crime areas.)

The variable MIHOME refers to the median hame value in the com-
munity. The more valuable the property that an individual owns, the
greater the loss he is likely to suffer fram such crimes as burglary,
robbery and auto theft. One would expect, therefore that MIHOME
should have a positive elasticity on the demand for safety. The
samme logic holds true for the variable MDINC, with the additional
oonsideration that high income persons also suffer greater losses
fram crime against the person such as murder and assult. {(due to
losses in earnings) The fact that these two variables are so closely

related may generate a problem of milticolinearity on the regressiaon.

The loss per crime that elderly persons suffer may be higher
than for middle age persons, since an elderly person may be more
seriously injured if he is victimized. Furthermore, the fear and
anxiety that cames from the knowledge that escaping fram or resisting
an offender is virtually impossible may substantially increase the
loss due to crime. Therefore, one would expect OV65 to show a positive

elasticity with respect to S.
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The variable HH refers to the average number of persons per
household. It can be taken as an indicator of the relative size
and proportion of families in the mmnicipality. This variable can
also be expected to have a positive demand elasticity on S, since,
as HH increases, it implies that there are a large nunber of de-
pendents (particularly children), most of wham are quite vulner-

able to crime.

The umweighted regression results from the demand curve for
safety are given in 2.7a.
2.7a) In S= =-,2579 - .0259 In k + .0137 1n HH
(3.482) (2.627) (0.662)

+ .0420 1In MDINC + .0077 1ln MDHOME
{3.686) (0.997)

+ .0025 1n OVeS5.
(0.511)

In line with our expectations, the marginal cost variable h..
a strong negative elasticity on demand. All of the coefficients
cbtained for the exogenous variables are also consistent with the
expectations of the model. The t values for the Iln HH and ln OV65
variables, while positive, are not very caonclusive. For MDINC
the positive elasticity is significant at greater than a 99 per-
cent level of confidence. The results also indicate that as median
home values increase, so does the demand for safety. In this case
the t ratio approaches cne. It is interesting to note that when
In MDINC is removed as an explanatory variable, all of the other
exogenous variables (particularly ln HH and ln MDHQME) gain in

significance.
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2.7a”) InS = 0.797 - .0136 ln k + .0555 1n HH
(1.473) (1.521) (3.2344)

+ .0183 In MOHOME + .0049 In OV65.

(2.663) (1.039)

The implication of the above results is that, in 2.7a, much
of the impact of ln HH and 1ln MIHOME is already considered by the

In MDINC variable.

The demand curve results using a weighted regression are given

m 2.7b-
2.7b) InS= - .4416 - ,0075 1n k + .0327 1n HH
(4.876) (0.792) (1.452)
+ .5039 In MDINC - .0043 1ln MIHOME
(3.963) (0.459)

- .0023 1n OV65.

(0. 400)

In 2.7b the elasticity of the marginal coet on safety, while
still negative, is of much smaller magnitude and significance than
previously. The positive sign and the t ratio of the coefficient
of 1n MDINC is about what it was for the wmweighted regression. For
In HH the coefficient was again positive with a t ratio more signi-
ficant than in 2.7a. The variables ln OV65 and 1n MDHOME, however,
now show negative coefficients, (which is cantrary to the expectations

of the model) with inoconclusive t ratios.

The issue of whether the demand curve should be weighted at all
is questionable. In line with the discussion presented in the pre-

vious chapter, it would seem that, theoretically at least, the median
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incame citizen is the one who detemmines the demand for safety. Even
if this weren't quite the case, the decision on how much safety to
surchase would still be the result of same concensus within the cam-
manity. Thus, in every mmicipality, the amount of safety demanded
is the same for all mambers of the commmity. If this were true the
variance of the error term in the demand curve for persons living in
the i th cammmity would be zero, and consequently the prablem of
heteroskedasticity would not arise. It would therefore be unneces-

sary to weight the demand curve.
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Iv. I_JrElicatims of the Model.

In the previous section I developed a simultaneous model designed
to determmine the optimal lewvel of safety. My underlying assunmption
was that cammmnities are able to choose how much safety they will
have by varying the quantity of police resources that they hire. 1In
this section I shall examine the impact of differences in the exogenous
variables, and what effect they have an the equilibrium levels of

S and P.

i) Let us first consider that happens as one of the exogenous vari-
ables in equation 1.3 (the safety production function) varies. By
differentiating with respect to 3, 1 get:

ut 3 “m
-,

-l

A == _
) Maols™ X 08 (R

Equatian 3.1 shows how the marginal cost of safety depends jointly
on the level of S that is chosen, and on the exogenocus variables in
the production function of S. Figure 4 depicts the marginal cost curwve
(BB) as a function of S. Note that this curve is positively sloped
with a constant elasticity of (I-4)/ . A variation in one of the 'X’
variables, (such as X;) causes a shift in the marginal ceost at all

levels of S. That, in twn, has an empact on the equilibrium level

of safety.
Fram equation 1.10, I can write:
A
3.2) g _ & ar 48 dmw
axy at x 7 ax,
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Differentiating 3.1 with respect to X, gives:

A A A
3.3) dr (= T dS_ T«
dxz xX 5 dJX Xz -~
Carbining 3.2 and 3.3, I get:
. &( — dx - y
2 h 2 S

It follows that:

e £ . B

x K

(< -P+Px)  or

{S}Q = ——"<216
(< -P+px)

Figure 4.
A
-
o
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T /
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e ) 1
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/ f//
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<
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The elasticity of S with respect to Xz, given in 3.5, represents
the net effect of a change in ane of the exogenous variables on the
equilibrium level of safety. The change in the old equilibrium stems
from a movement along the uncampensated demand curve for safety, re—
sulting from an increase or decrease m'ﬁ' . The secand term on the
right hand side of equation 3.3 is the change inﬁ' that would occur
if S were held canstant. {i.e. a shift in the marginal cost) In
equilibrium, however, the commmnity will not maintain the same level
of S as before. Any change in the marginal cost causes an opposite
change in the safety lewel because of the negative elasticity of the
demand curve.

In the example shown (figure 4) the variation in X, resulted in
a higher marginal cost at all lewvels of S. In response to this increase,
the camunity moved up along its demand curve. The net result was

a reduction in the amount of safety it 'consumes' from S, to s Note

1
that the sign szxlis the same as the signof %), provided that,’f‘_( >B,
which is the case according to our assumption that P40 and (o$«< ),
This means that is a change in X, has a negative impact on the safety
production function, the new equilibrium lewvel of safety will de-~

cline.

ii) Consider now the impact of a variation of an exogenous variable

in the demand curve for safety.

Di fferentiating equation 1.10 gives:

3.6) ds = s dﬁ+ 5
& Pf 7, Pls?l

7\
Next, take the derivative of T {(equation 3.1 ) with respect
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to Yi and substitute the result in 3.6. Thus:

3.7) = s < B, or’( = ~ B,

as
&; Y, (<-0+=9) H (- B+ PB)

Fram 3.7 it is clear that the elasticity of S with respect
to ¥, varies directly with the sign of B;. What this says is that
if one of the exogenous variables in the demand function, which
has a positive elasticity, varies, the net result will be more safety.
In the previous chapter it was shown that one such variable is MDHOME.
Holding all other factors constant, families with expensive properties
have more to lose fram crimes such as burglary and larceny. They,
therefore, increase their demand for police protection and the net

result is more S.

The above process can be seen in figqure 5. As in figure 4, AA
represents the demand curve for safety, while BB is its marginal
cost. The curve alal shows the shift in demand due to a variation
in one of the 'Y' variables. Whether the new equilibrium lewvel of

safety (S;} will be greater or less than So, depends on the sign
of pl'

iii) Suppose that there exists an exogenous variable that affects

both the demand curve and the production function of S.

figure 5.

=4>

i
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An example of such a variable is the median incame in a comunity. As
it increases the benefit -cost differential to potential offenders
between legal and illegal activities declines. In addition, the
opportunity cost of imprisonment rises. Thus, one expects fewer
crimes. On the other hand, as was just indicated, the demand curve
for safety shifts ocutwards since higher incame pecple have more to
lese in the event of a crime. The net result on the level of safety
is dbvious. Both fraom the demand side and from the supple side,

the nurber of crimes should decline as median incame increases.

To see all this more clearly, let us insert a new (set of) variables,

Z, in equations 1.3 and 1.10:

PR 4 '(J_ ‘(-""! £

1. 3%) s = (PO+R ) Xyeo X 2 2
A F’ 5& (5«-2 Bg
1.10%) S=(KWT) ¥y..., 2

Fal

Differentiating equation 1.3* with respect to P, and then cb-
taining an equation for the marginal cost of safety similar to that
of 3.1, leads us to:

A - 1= o ..;}
3. * = 4dp = -1 e - ” -1
moow=& 2 s x{‘}_”z (14 RY

The way in which one finds the net impact of Z an S, is similar

to nmuch of what has already been done. The only difference now is

that Z is a variable in both the safety production function and the

safety demand curve.

Thus :
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A A A
3.3%) g = (=) pds - 4T
~dz x S & o 2
A
3.6%) ds = s dy + S
az P ¥ % i zZ

Canbining the two previous equations gives:

3.8) ds = S

az Z Box - Pdg or 4(52 = 5;“‘ - B-é;g
A =Bthx

As is clear, the sign oflz_depends on the two terms in the numn-
erator of 3.8, bét is the result of the shift in demand, {which in the
case of nedian incame is positive), while M;stars from the shift

in marginal cost. This process is seen in figure 6.

figure 6.

4’

Equations 3.5, 3.7, and 3.8 give us the reduced form elastic-

ities of the exogenous variables on S, in tems of the ooefficients
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estimated in the previous chapter. These elasticities are presented
in table four. In the last ocolum of table four, I show the elas-
ticities that were obtained when fitting S as a fumction of the
exogenous variables only {(using OLS). Note that in wost cases the elas-
ticities based on our model are quite close to the OLS estimates.
The problem of multicolinearity would seemingly be a very serious
one in this latter regression.

Table 4.

Estimated Reduced Form Elasticities of Exogenous Variables.

Variable Uweighted weigh os®

W -.0037 ~. 0065 -.0042*
MDINC .0199 .0359 .0321*
INEM _.0034 -.0022 -.0073*
NOWRK -.0216 -.0387 -.0408*
DEN -.0041 -.0067 .0034*
FAM -.0008 .0073 -.0007
HH .0043 .0108 .0881*
MLHOME .0024 - 0014 -.0030
V65 .0008 ~.0007 .0076

Tuming now to the determination of the equilibrium quantity of
police expenditures, I first transform equation 1.3’in order to get
at the derived demand function for police expenditures.

3.9) 3 =g~ )Zz'(‘é‘..%:"hmf -1

1 An asterick indicates that the 't' ratio for that variable in the
OLS regressiaon was greater than 2.0 The GLS regregsion was weighted
by the square roct of population.
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i) In order to see the impact on P, as ane of the 'X' variables

changes, 1 simply differentiate B with respect to X,.

3.10) & = 2Pas + ap ‘ = - A2 P (14 2 )
aiz ) Sa')?z a)_(2 S A« X2 o~ ﬁ-{ Bux
or ”’( = - a2 (1 + 5 )
PXa < - Bt Ba

The secand term an the right hand side of 3.10 shows the amount
of?’ necessary to maintain a canstant lewel of S, while the first
term is the output effect on?’ due to the change in S. The resulting
(reduced form) elasticity of X, with respect to ?’ will be of the opp~
osite sign of €3, provided that 8> -1. (which is very likely since the
coefficients on 1In S are generally very small numbers in absolute value).
This means that if "‘:2 were to have a negative impact on the safety pro-
duction function, the equilibrium police expenditure would rise

even though S would fall.

To see how a variation in Yi affects police expenditures,
simple differentiate equation 3.9 with respect to Y;, and substitute

the results fram 3.7.

1) @ = p fa or 1 = B,
i Y {4~ B18x) PY; m

&

N
Equatian 3.11 tells us that the percentage change in P due to a

variation in Yj_' will be exactlya’. tm?&y .
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Table 5 .

Estimated Reduced Fomm Elasticities for Police Expenditures.

Variable Unweighted Weighted OLS
NW .1403 .2023 .0698*
MDINC .8731 1.337 -.6794
UNEM .1273 .0674 ~.0687
NOWRK .8107 1.208 .0259
FAM .0312 ~.1159 -.0019
HH .3653 1.434 .5236
MOHOME .2053 -.1886 .5103*
ove5 .0667 -.1009 .3543*
DEN .1533 .2086 .0259

Since the variable Yihas no direct effect an the safety prod-

A
uction finction, the anly cause for an adjustment in P is the
change in S. Equation 3.9, however, already indicated to us that

N
for every one percent change in S, P varies by -1 percent.

iii) The impact on police expenditures of a variation in a Z

variable, can be seen by first rewriting 3.9 to include Z.
A r

3.9%) P = S Xz cees 27 .

Differentiating with respect to 2 and substituting the results

fram 3.9 gives:
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~ A
3.12) d = P (ﬁ;‘*‘F’fz ) - 42 P or 1, = (Bast-Pta
& ap («prpc) o 2 LETEN S

The reduced form elasticities for P are given in table five,
alang with the OLS estimates. Note that MDINC displays a negative
OLS estimate although our model predicts a positive elasticity. When
median incame increases there are, in reality, two opposing foroces
operating. On the one hand fewer offenses are supplied, thereby
lowering the demand for police services. On the other hand, as losses
per crime rise, the demand for police (safety) also increases. Our
model predicts that the latter will daminate and MDINC will gener-
ate an increase in owerall safety. The OLS estimate shows the
opposite result. Note, however, that in the OlLS equation MDHOME
has a much greater positive impact on ; than what our model pre-—
dicts. (the 't' ratio for MIHOME is 3.994.) What might be happen-—
ing then, is that the OIS elasticity of MDHOME reflects the increased
demand for ?’ due to increased incame and wealth. As noted previcus-
ly the serious problem of multicolinearity makes the estimated co-

ecfficients of this latter regression (the OLS) very suspect.
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V. Sumary and Conclusions.

This study attempts to deal with two independent issues, each of
which relates to the process by which the equilibrium level of safety
is chosen by society. First of all, I loock at the decision process
from the point of view of the suppliers of crime. As with most
decisions made by ratianal individuals, the amount of illegal act-—
tivity that is undertaken by an offender is part of an optimal allo-
cation of resources. Before deciding on his ocourse of action, the
of fender maximizes his utility functian by taking into account the
possible benefits and losses of his act. In the case of crime, these
benefits and losses depend on the extent of the potential gain from
the offense, the probability of being punished, and the severity
of punishment. Naturally it is impossible to know every persan's
utility function. It is also impossible to know how each individual
asseses the net benefit and less that he will derive fram his actions.
What the above theory does suggest, however, is that there exists same
Ffunction that relates the nutber of offenses camnited by a person to
some variables that affect the expected utility derived fram the

offense.

In addition to developing a function for the supple of offenses,
I also lock into the question of how society helps to detemine the
level of safety. By deciding upon the degree of enforcement of the
criminal law, society can directly control the incentives that of f-
enders experience. There is little question that with encugh expen-

ditures it would be possible to apprehend and punish nearly every
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offender. The reasan this is not dane is because such enforcement
would be very costly. Society must therefore determine just how much
safety it will parchase. The decision rule will generally be to stop
enforcing only when the marginal harm from an additional crime no
langer exceeds the cost of preventing that crime. I have assumed that
this determination, which is made oollectively, is subject to the
principle of majority rule, as are cther decisions made by democratic-

ally elected governments.

Chapter two develops a theoretical model of this interaction
between offender and society. The basic relationships proposed are
those of a production function for safety and a demand fimction for
safety. The production of safety is generated, in the short run,
through the purchasing of police services. ' The manner by which the
police contribute to safety is by increasing the rate of conviction
of offenders. There are, of ocourse, many environmental variables that
affect this prooess. As a result, for same cammmities the provision
of safety may be much more costly than for others. This marginal
cost variable enters into the municipal demand function for safety.
The exogenous variablesthat also have an impact on the demand curve,
are all related, in same manner, to the loss per crime suffered in the

T comrmnity,
1
In the long run expenditures on various social programs may be more
effectiva in preventing crimes than money spent an police. Such
servioes, however, must be undertaken by either the state or federal

governments, because a local government that provides this type of pro-
gram would not be able to reap most of its benefits.
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Chapter three provides an empirical implementation of the equations
formulated in the previocus chapter. All of the major empirical re-—
sults were consistent with the assumptions of the model. The rate
of conviction was shown to have a significant positive elasticity on
the safety rate. Those environmental variables, which can be inter-
perted as indicating an above average net benefit fram crime,
produced negative elasticities, while those variables that are
believed to reduce the incentives of offenders, displayed positive
effects on S. Despite the shortcomings of the measure used to
estimate police services, the elasticity of P on R was positive. On
the demand side it was shown that an increase in marginal cost pro-
duced a negative impact an the quantity of safety that was demanded.
Increases in exogenous variables, such as incame and wealth, which
are positively related to the losses per crime that victims suffer,

both displayed positive elasticitiec on the demand for safety.

Chapter four presents a discussion of the net effects of the
environmental variables on safety and police expenditures. The use-
fulness of those results is that they underscore the manner in which
the exogenous variables have an impact on S and P. Consider, for
example, a variable such as the rate of wnemployment. An investigator
who simply fits an OLS regression, with 8 on the left hand side
and the exogeneous variables on the right hand side, would most pro-
bably find that unemployment has a negative impact on safety. What
is not rewuled by the OLS regression, however, is that this negative
elasticity is the result of several forces interacting with one an-
other. Intitially, as unemployment rose, with police being held

canstant, the number of crimes also roge. Since there were more
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offenses that were taking place, the marginal cost of safety declined.
That, in turn, led the camunity to increase its demand for safety by
purchasing more police gservices. Thus, the net impact of unemploy-
ment on S, was moderated, in part, by the increase in police expen-
ditures. Clearly such a result, which can anly be gotten by estimating
s simultaneous model such as ours, is of great value to a social
planner who seeks to estimate the gains from, say, a job training pro-

gran.

It should be stressed that the findings of this study were, at
times, hampered by limitations in the data that was available. For
example, the true impact that offenders living outside the mmici-
pality have on the safety rate, oould not be examined because there
is no published data that lists the residences of convicted offenders.
Similarly, there is no information available indicating what crimes
offenders are convicted for in the courts, and what the length cf sen-
tences are. In relation to this point, one area of possible future re-
search is whether or not there is any variation at all in the severity
of punishment across municipalities, and, if so, what effect does

this hawve on deterrence.
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APPENDIX A.

A logit Specification of the Safety Variable.

An altemative specification of the safety variable that was
used in the text is the logit of S, which is defined as S/(1-5).
Twe logit is a monotonic transformation of the safety index, and can
be viewed simply as the odds in favor of not being victimized. An

advantage of the logit specification is that the dependent variable

1
is not restricted to values between zero and ane. When equatimn

2.1 was fitter using In S$/(1-S), rather than 1In S, as the left hand

variable, the results were:

A.l} In S/(1-8} = -4.818 + .5084 In R - .1416 ln W
(0.785) {1.759) (5.314)

+ 1.015 1In MDINC + .0845 1n CMDINC + .0339 In OW
(3.329) {0.151) {0.538)

- .3028 1In NOWRK - .2119 In NEM - .0786 Iln FAM.
(1.079) {2.260) (0.968)

Far theweighted regression, the results were:

le logi. specification has often been used in cases when the de-
pendent variable can only take on values of zero or cne (i.e. a
binary variable). In those cases the cbservations should be weighted
by the square root of n4S;(1-S j), where nj is the population of the
ith city. The above temm is proportional with the approximate stand-
ard deviation of the error term. In our model, however, the dependent
variable is not assumed to be binary. S represents the probability
of non-victimization, and is continous over the range of zero to one.
The only reason for weighting the dbservations would be if heter—
oskedasticity existed, as was discussed in the text. The weight that
was used in A.2 was the square root of population size.
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A.2) In S/(1-8) = -7.719 + ,4489 In R - .1915 In NW
(1.642) (2.538) {7.440)
4+ 1.233 1n MDINC + .1490 In OMDINC + .0738 1ln ONW
14.699) (0.319) (1.239)
- .3186 In NOWRK - .1207 1n UNEM - .0080 1ln FAM.
(1.277) (1.165) (0.105)

The coefficient of 1ln R can be interperted as the elasticity
of the conviction rate an the odds of not being victimized.?2 It
is also equal to minus the elasticity of R an the odds of being
victimized. Note that the above results are similar to the results

for the corresponding regressions in the text .3

2This is because the interchanging of S and 1-S leaves the regres-
sion unchanged, except for the signs of the ocoefficients.

3The reason that I do not show the demand for safety being egtimated
using a logit specification is that this would require a new and
coplicated termm as an estimate of marginal cost. The term k(ﬁ/S)
would be inappropriate, since the application 2.2 to A.1l d not
lead to a marginal cost variable that is proportional to k(P/S).
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APPENDIX B.

The Measure of R.

The variable R, defined as the rate of conviction, should tech-
nically take into account all of the convictions resulting from
offenses camitted in a mmicipality, divided by the total nuber
of offenses in that mnicipality. Due to data limitations, there
were several problems encountered when trying to arrive at this

fiqure,.

i) The criminal justice system in New Jersey (the state from
which all the data was taken) includes 21 county courts for each of
the counties, and 523 mmicipal courts. The mmnicipal courts have
jurisdiction over less serious cases such as assault, battery, larceny,
and many other cases, for which the persons charged waive indictment
and trial by jury. More serious cases, such as murder and rape,
are taken by the higher courts.l Despite its limited jurisdiction
the municipal court system handles over 80% of all criminal matters

that are brought before the judiciary in New Jersey.

The praoblem was that data was only available on the total num-
ber of criminal convictions in the county courts, and the nunber of
criminal oconvictions in the mmicipal courts. For the county judi-
ciary, however, no breakdown was given to indicate the nunber of

ocmvictions stemming fram offenses in any given municipality. Thus,

lgith the exception of a few cases, the higher lewel state courts
handle criminal matters only an appeal.
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it was necessary to samehow allocate the ocounty convictions to each
of the cities within its geographic jurisdiction. The way this was
done was to assume that the number of convictions fram a given city
in a county court, was proportional to the nurber of convictions
handed down in that mmicipality's own court. The raticnale behind
this is that in cities where many offenders are apprehended and there
are a large nunber of mmicipal courtconvictions, there will be a cor-
responding large nunber of county court cases. The way in which R,

was estimated can be written as follows:

B.1} Rl = oawictions‘,
crime mdexi"

county omvictions ),
% convictionsy

( 1+

where i represents the ith municipality.

ii} A second problem encountered with the data was that the
mmicipal court figures indicated convictions an all types of offenses,
even minor cnes that aren't taken into account in the safety index.
Such offenses include non-atrocious assault and larceny under $50,
both of which are not among the seven index crimes that camprise the
FBI crime index. It seems reascnable, however, to assume that the
total nunber of convictions is a good proxy (i.e. the two figures
are closely related) for the nurber of convictions that are handed
do.m for index crimes. Thsi is particularly important in light of
the fact that R is really only an indirect measure of how offenders
asses their own personal probability of conviction. (i.e. how much
deterrence there is) Generally, offenders do not posses detailed
infommation as to what crimes were solved in a particular city and

who was punished. Rather, they form an impression based on the
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overall effectivness of the police and the overall activity of the

aurts,

It is interesting that despite the shortoomings in the measure—-
ment of the conviction rate, the significance of R as an explanetory
variable proved highly significant in every case. All of the other
variables were alac adbtained from state or federal sources. (Census
data was used for most of the environmental variables) The previous
appendix describes a variation in the measurement of the safety index.
Appendix D suggests an altemative approach for the figuring of the

P variable.
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APPENDIX C.

Cansidering the Severity of Offenses in the Safety Index.

The subject of this discussion is to present two different
approaches to a measure of safety that take into account the seriocus-
ness of crimes that are committed. Thus far, when considering the
safety index, I never concemed myself with the fact that same crimes
cause more damage than others. The safety index has been defined as
1-C, where C is the sum of all index crimes divided by the municipal
population. This popular definition of the crime index, which is
used by the FBI, also does not concern itself with trying to campare

the seriousness of cne type of crime in relation to others.

The problem, however, is that when society determines how much
resources it willspend in order to reduce the number of offenses, it
does take into account the amount of damage that is caused by each
type of crime. Unless one assumes that the relative nuer of all
the types of crimes is about the same over the sample, it is necessary
to develop a weighting scheme that ranks each offense in accordance
with the social harm that it causes. {Another way of awoiding this
prcblem, is to assume that variations in the mix of crimes do exist,
but these variations are randamly distributed and can't be predicted

by government leaders.)

In 1964 a canprehensive survey was canpleted by Sellin and Wolfgang,
in which they attempted to index delinquency by weighting the serious-

ness of offenses.l The way the study was undertaken was to present

lSel]_'Ln, Thorsten and Wolfgang, Marvin E., The Measurement of Delin—
quency, New York: John Wiley & Sons, 1364,
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lengthy questiannaires to a large nurber of carefully selected people.
These people were asked to indicate how they felt about the relative
seriousness of 141 different criminal events. The events ranged from
the very severe, (for example, Nurber one, "An offender stabs a person
to death.") to the very benign. (for example, Nurber 133, "The
offender trespasses in a railroad yard ." Often the exact same events
were repeated, with the only difference being in the amount of loss
that the victim suffers. (For example, offense descriptionmamber 44
was, "The offender breaks into a department store and steals merchan-
dise worth $1,000.", while number 45 was, "The offender breaks into

a department store and steals merchandise worth $";.")2 Three groups
of pecple were chosen to rank the severity of the offensive events.
They included a total of 38 juvenile ocourt judges, 286 police officers,

and 245 uwniversity students.

The resulting index of the severity of criminal events consisted
of six different categories of harm, caused by the offender. Each
one of the categories was then further divided according to the degree

of damage that the victim suffered. The six categories were:

1} Did the victim recei' 2 any bodily injuries? (i.e. Was he

hospitalized or not, was he killed, etc...}
2) Was the victim subject to a forcible sexual act?

3) Was the victim subjected to physical or verbal intimidation

or intimidation by a dangercus weapon?

ibid. page 383.
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4) Were there any premises that were forcibly entered?

5) Were there any motor vehicles stolen?

6) What was the extent of property loss resulting fram theft,

demage or destruction of property?

Based an these classifications, individual crimes could now be
ranked according to the number of categories they fell under, and
according to the extent of damage that they caused. In same cases
crimes involved anly ane event. For example, a simple larceny, in
which the victim was neither injured nor intimidated, would fall
under anly cne category. The score for such a crime would depend an
the value of what was stolen. If the amount was less than $10,
the score would be anly ane, the lowest possible score. If, for
example, the amount would have been fram $251-2000, the score would

have been three points.

There are many crimes that are quite ocamplex and involve a
series of events, each of which causes ham to the victim. For
example, an offender who attacks his victim and causes personal in-
jury, in additiaon to stealing $3,000 worth of property, would re-
quire his action to be classified under two categories of events,
rather than one. One aspect of this crime involves the personal
injury to the victim. If the victim has to be hospitalized, the
nurber of points scored would be seven. (Had the victim been killed,
the soore would have been 26 - the highest possible score.) In
addition to the injury, ancther four points must be added to this

crime gince $3,000 was taken fram the victim.
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The safety index that I shall use, which acoounts for the severity
of offenses, is based on the results of this study by Sellin and Wolf-
gang. The relative weights of the seven index crimes are given in
Table Cl. These weights were cbtained by assessing the average damage
of each of the seven index crimes and then applying the results that
Sellin and Wolfgang dbtained. For example, in the case of assault,
about 35% of the victims require hospitalization, about 53% are
treated and discharged and about 12% suffer only minor injuries. The
points applied to the above three outcomes are 7, 4, and 1, respective-

ly. To find the average point score in this case, I simply took the

weighted average of the possible outccrres.3 {i.e. 1*. 12 + 4%.53 +
* .35 = 4.7)
3

The information regarding the damage caused by the various crimes was
taken fram FBI data. See, The Challange of Crime in a Free Society,
Washington: U.S. Govermment Printing Office, 1967. (page 19)

It should be noted that in the same study, the federal government
attempted to also asses the economic impact of crimes. The average
ocost of a murder, for example, was estimated at $76,000, while for
a rabbery the loss was set at $274. The problem with these nurbers
is that they do not cansider the true social cost. In the case of
marder, the above fiqure was arrived at by measuring the earmings
capacity of the average victim, discounted at fiwe percent. The
costs of fear, pain and discanfort suffered by the victim and his
family were not considered. Nor does this figure take into acoount
the expenses incurred by society to apprehend, convict and punish the
offender. The same praoblems hold true for the estimate of the eco-
nanic impact of rcbbery. Clearly the above figures underestimate
the true loss. (The figure used for robbery probably should be con-
sidered a transfer rather than a social cost, since it only takes
into acoount the value of the property robbed.) Antler difficulty
with using these government figures, is that for same crimes, such
as assault and rape, no estimate of the damage is giwvin.
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Table Cl.
Of fense Weight Weight (normalized)
Murder 26 8.58
Rape: 10 3.30
Assault 4.7 1.55
Robbery 6.2 2.05
Burglary 3 .99
Larceny 2 .66
Auto theft 3 .99

The weighted crime index for the ith municipality can now be

written as follows:

C- * = - .
1) ct ‘éi wjolJ
where i refers to the ith municipality,

j refers to the jth type offense, (j = 1,...7)

Oij refers to the nunber of the jth type offenses

that occurred in the ith mmicipality,

Wj refers to the weight applied to the jth type of-

fense. (See Table Cl)

The third colum of table Cl shows the weights that were actually
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used when estimating the regressions. What was done was to normalize
the wj‘s so that the average of the weighted crime index should
equal the average of the old crime index. This was accanplished

by multiplying each Wj by the sum of all offenses in the state (un-

weighted), and then divide the result by g._(wj -i__Oij) .
d 4

The results of the umeighted regression for the safety supply
curve is given in C.2 The only difference in the estimation between
this equation and the equaticn 2.la, is that in C.2, S has been sub-

stituted by s*. (the corrected safety index)

C.2) s = - .2808 + .02185 In R - .0042 1n NW
(1.378) (2.276) (4.761)
+ .0360 1n MDINC + .001l1l 1n ODINC + .0002 In ONW
(3.552) (0.058) (0.110)
- .0246 1n NOWNRK - .0043 1n UNEM - .00ll In FAM.
(2.6349) (1.396) (0.394)

Note that the results of equation C.2 are very sﬁnilar to the
corresponding results in the text for the 'uncorrected’ safety index.
The production function for R and the safety demand curve are given
in equations C.3 and C.4 respectively. In both cases the safety
index used was 8= = 1-C*.4

C. 3) ImR = 10.6% + .3471 In P + 9.656 1n s*
(2.843) (0.895) (1.011)

41n nane of the regressions brought down in this appendix were the
dbservations weighted by the square root of population size. How-
ever, as with the estimates that are presented here, the elastici~
ties for the corrected safety index are extremely close to those
presented in the text when the equations were weighted.
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C.3) Continued

- 1.200 In MDINC - .1961 1In [EN + .0268 1n INEM
(3.030) (3.183) (0. 188)

+ .0558 1In CIDX.
(0.416)

A
C.4) InS = - .2429 - .0312 InKTW + .0101 1n HH
{(3.216) (3.124) (1.403)

+ .0032 1n OV65. + .0438 1n MDINC + .0118 1n MDHOME
(.6336) (3.772) (1.403)
Here again the results are remarkably similar to those of the
text. This similarity may be taken as evidence that either there is
no variation in the offense mix across mumnicipalities, or that the

variation is randam.

One advantage of the approach taken by Sellin and Wolfgang is
that their results are based on the opinions of a sample chosen
fram the general public. Since it is the general public that decides
upon the level of enforcocement, it is their opinions that are most
important. A problem with these results, however, is that the public
was not asked to omnsider any other costs aside from the loss that
the victim suffers. (i.e. The costs of apprehension, conviction and
punishment were not taken into account.) Furthermmore, it seems to
be quite a formidable task for samecne to asses the severity of
numerous types of crimes, while not having experienced even a frac-
tion of them. I therefore suggest an alternative way of measuring

the seriousness of different offenses, based on an analysis of the
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activities of police departments with regard to apprehension rates.
If one assumes that police departments are respansive to society's
wants, then the way in which the police allocate their time and re-
sources in deterring the various offenses should be a good indi-

cation of just how society ranks these offenses.

Consider a police department working within a given budget,
B. The goal of the pclice is to minimize the damage caused by
crimes, while still operating within its own budget canstraint.

The department should therefore minimize the following expregsion:

C-S) Dlol + Dioi + LR I A - A (cl +ci +-""' _B)
where D;i_ damage stemming from ith offense.
Oi— nunber of ith offenses,
Arregts .
aj~ arrest rate for ith offense, (i.e. 04 1)

c.—- oost of a..
i i

Differentiating with respect to a, ., gives the equilibrium om-
dition for expending police resources on any of the offenses,

do dc .
C.5) pdai = A d?
1 1 1

The left hand term of equation C.5 represents the marginal bene-
fitofanincxeasemai. This equals the change in the nunber of

ith type offenses due to the increase in a;, (% i), maltiplied by
i
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the damage caused by each such offense. do i can be further broken

da i
dowm into:
c.6) dat = drY azti
1 1 1
% refers to the deterrence effect of an increase in the con-

i
viction rate of the ith type offense. Estimates of this deterrence

effect were obtained by Ehrlich, when he locked into the impact of

oconvictions on each »f the seven crime categories.5 The term % i
i
represents the change in the conviction rate resuiting from an in-

crease in the arrest rate. For simplicity, I shall assure that d—R].
1
is a constant and is equal to B.l. ® The precentage of arrested persans

who are convicted (E i), is reported annually by the FBI, for each
i

of the seven index crimes. Equation ¢.5 can thus be rewritten as:
c.7) DY, $i = AFEi
i

where y’i is the deterrence elasticity of R; on O;.

The term g i represents the cost of increasing the arrest rate
i

on the ith type offense. Unfortunately wvery little research has been

see Ehrlich (1974), pages (100-101).

Gphat I am assuming here is that the functional relatianship between
R; and aj is Ri= k a;. This means that for every arrest there is
a oonstant prcbability of conviction.
Th drR . . = R
“oami k Ti
i i
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wmdertaken that has sought to analyze the police costs for the ap-
prehension of specific offenders. Such an analysis would be parti-
cularly difficult because much of police work is spent on activities
such as patrolling, which affects the arrest rates of all types of
offenses simultaneously. Intuitively one might argue that it is
lesg costly for the police to apprehend offenders who cammit minor
cimes than those who comuit major crimes. This is because minor
offenders stand less to lose if they are apprehended. On the other
hand cne could argue, that in cases of major crimes the victim(s)

is likely to suffer a very large loss. Consequently he (and others)
is much more eager to help the authorities apprehend the offender.
That, in tum would serve to lower police costs. To avoid specula-
tion I shall sinply assume that the cost of increasing the arrest
rate, for any offense category, is proporticnal anly to the number
of crimes that takes place. Thus g%% = Pa x 0;. Equation C.7

1
can now be rewritten as:

C.8) D, = A Pa a /V i This implies that:

C.9)

oo

i = a / ¥ . X
i a — j \ . i=1,...6.
1+l in /7 i+l !

Applying the Vi's that Ehrlich cbtained (i.e. the deterrence
elasticities), I now arrive at a system of relative weights for the
damages caused by the various offenses. Theoretically, these damages
take into acoount all of the costs that society considers. The re—
lative weights are then nommalized so that the average municipal

weighted crime index is about equal to the average mmicipal un-
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Table C2.
OFFENSE WEICGHT
Murder 2.54
Rape 1.92
Assault 2.14
Rabbery 0.91
Burglary 0.74
Larcerny 0.98
Auto theft 1.25

weighted crime index. The weights that were cbtained are shown in

Table C2.

Equations C.10, C.11 and C.12 show the regression results for
the supply of safety equation, the production of R equation, and
the demand of safety equation, respectively. 1In all cases the de-
pendant variable, S, was arrived at by first weighting the cffenses
of each mmnicipality by the weights given in Table C2.

C.10} Ins = - .2664 + .0195 In R - .0040 1ln NW
(1.373) (2.132) (4.782)

+ .0351 In MDINC - .0003 lIn COMDINC + .0004 1n ONW
(3.643) (0.018) (0.196)
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C.10) Continued

- .0229 1n NOWRK - .0050 In INEM - ,0012 1ln FAM.

(2.580) (1.689) (0.472)
C.11) InR = 10,58 + ,3097 In P + 8.538 In S
(2.691) (0.793) (0. 855)
- 1.171 In MDINC - .1931 1n DEN + .0240 In UNEM
(2.846) (3.143) (0.165)

+ .0497 1n CIDX.
(0.368)

Vsl
C.12) InS = - .2557 -.0297 In kT + .0104 1ln HH
(3.345) (2.932) (0. 490)

+ .0439 1n MDINC + .0106 1ln MDHOME
(3.737) (1.335)

+ .0029 1n OV6S5.
(0.571)

Despite the questionable assumptions that were used to arrive at
the weighting scheme, the results of the above regressions are highly
ansistent with those in the text. This again may be taken as an
indication that the variation in the offense mix across mmicipalities

is not a significant factor when measuring safety.
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APPENDIX D.

An Altemative Measure for P.

In chapter two the problem of inter—govermmental transfers

of police services was discussed. The question considered was how
state and county police units are allocated among the individual
mmnicipalities. Sewveral possible methods of distribution were men-
tioned. The one that was adopted, and later used in the enpirical
section, was that areawide inter—governmental police units are dis-
tributed to municipalities in proportion to local expenditures on
police services. (P = /E\’(l+R/)) By distributing public protection
in this manner, the authorities are, in effect, lowering the marginal
cost of safety, from the point of view of the municipal govermment.

The result is that more safety will be camsumed.

One problem with the above approach is that it will result in
a small allocation to poor cities, that can not afford high per-
capita expenditures. To rich cities, on the other hand, the alloca-
tion will also be proportional to their police expenditures, which
may be quite high. Fram a point of view of equity, such a distribu-
tion might not be acceptable. An altemative plan would be for the
state and county authorities to allocate police resources on a per-
crime basis. Doing so would insure that communities with the greatest
amount of crime receive the most public protection. If such a scheme
were adopted, each municipality would act as if the safety production
function it faoes is:

ol o
D.1 S = (3 + R* cf( x;...xm.
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D.1) Continued

where R* are the police resources per crime provided to the

ith mmicipality.

The change in the expression used to measure police expenditures
will have a direct effect an the estimation of the production func—
tion for R (the conviction rate). Equations D.2a and D.2b present
the results of the umeighted and weighted regressions of R res-
pectively, which correspond to equations 2.2a and 2.2b in the text.

A
The anly difference is that now P is P+R* C rather than ?(1+R) 1

D.2a) InR = 14.81 + .9072 In P + 27.34 In S
(4.144) (2.015) (2.418)
- 1.715 In MDINC - .2329 1In DEN + .1005 1n WNEM
(4.432) (3.592) (0.701)

- .0023 1n CIDX.

(0.017)
D. 2b) InR = 13.09 + .6774 In P + 18.59 In S
(3.947) (1.668) (2.384)
= 1.380 1In MDINC - .2566 1n IEN
(4.105) {4.319)
= 0075 In (NEM - .0531 1n CIDX.
(0.052) (0.422)

Ipe js gotten by simply dividing the total amount of state police ex-
penditures by the total number of crimes in the state, and doing the
sare for each county. The sum of these two amounts is the per-crime
oontribution that is available to each locality.
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Note that the elasticity of P on the conviction rate is more
gsignificantly positive when state and county police expenditures are
assumad to be allocated on a per-crime basis. A prablem with this
assumption, however, is that it discourages cammmities fram pur-
chasing safety, because it increases the marginal cost of safety.

By rewriting equation D.l and differentiating with respect to S, one

cbtains the temm for the marginal cost of safety.

o ol Ak
- _ R's-1
D.3) P = 8% ...X - RS
A dp L &-1 4 —;-"‘ *
D.4) MT=F =«  xl.x> 48,

=

1
Fram equation 1.3 it is clear that %:ﬂ‘ =« 1# 1)(2

A2
s,
-l

M
It follows that W =T + R _ >,
-7

S

The fact that each muricipality now experiences a marginal cost
that is greater than T ( the social marginal cost), is a result of
the link between the state and county's allocation of police re-
sources and the nuvber of mmnicipal crimes. Under this scheme for
every crime that is eliminated, the comunity must not only pay for
the cost of elimination, but it must also suffer the consequence of
receiving legs aid fran the state and county. The net result is that
the incentive for reducing the number of crimes would be substantially

reduced if the abowe policy were in effect.
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APPENDIX E.

The Effect of Undexr-Reporting of Crime.

The data an crime used in the text included only those crimes that
were reported to the police. It has often been pointed out, how-
ever, that there are a large nurber of offenses that go unreported.
The subject of this discussion is to examine what effect, if any,
such under-reporting has an the estimated elasticities of the safety

production function and the safety demand curve.

There have been sewveral survweys that hawe attempted to measure
the extent of crime that goes unreported. Most of the studys con-
sisted of interviews with menbers of householdsregarding the nurber
of times that they, or merbers of their family, were victimized over
the previous year. One such survey, carried out by the National
Opinion Research Center, interviewed 10,000 households and found
that the incidence of crime was often several times higher than
reported.l when those victime who had not notified the police were
asked why they had not dane so, the reasan most frequently given was
that they believed that the police would not be effective in ap-
prehending and punishing the offender. This reason was given by
63 percent of those not reporting burglaries, by 62 percent of those

not reporxting larcenies, and by 50 percent of those not reporting

1

See President's Cammission of Law Enforcement and Administration
of Justice, The Challange of Crime in a Free Society, Washington,
U.S. Government Printing Office, 1967, Pp 20-22.
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assaults. 2

The results of the NORC surwey indicate that as individuals
becare more confident that the police can solve crimes and recover
losses, they will be induced to report crimes more often. Thus, as
cormunities increase their efficiency in apprehending and convicting
of fenders, a greater percentage of crimes will be recorded by the

police. This can be represented as follows:

E.1) 5/5* = AR9 where:

* actual number of offenses
S° - actual safety rate (1- population

)

S - reported safety rate (1- reported offenges ,
populatian *

The S. term is the safety rate that has been used in the empirical
analysis in the text. Since the actual nunber of crimes must be at
least equal to the number of reported crimes, s/s* can never be less
than one. (I am discounting the possibility of an individual report-
ing a crime that never took place.) In general, 5/8*7 1. R is the
same conviction rate that is defined in the text (i.e. convictions/
reported offenses). I hypothesize, based on the NORC study, that as

R increases, the actual safety rate moves closer to the reported

ZMe other reasans given for not reparting offenses wexre, (in order
of inportance), 1) the offense was a private matter or the victim
did not want to harm the offender, ii) the victim was too oonfused
and did not know how to report, iii) the victim did not want to
take the time out to report, iv) the victim feared reprisal.
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safety rate. Thus, < 0. Rewriting E.1 and then differentiating with

respect to R, gives:

& *
E.2) %’ = 7S, FeBR _ gmty & 4 g 2(s/s")

R

An increase in R is now shown to have 1 effects on S, the safety
rate. On the ane hand the actual nurber of crimes declines due to
deterrence, thereby causing the lewvel of reported safety to rise.

This is shown by the first term on the right side of Equation E.2.

On the other hand the percentage of reported crimes also rises, there-
by decreasing the apparent safety level (secand term on right side of
E.2). The above equation can be solwed by substituting from eq 1.1

in the text. Thus:

as s*
E.3) S = MR { = +0 )
il ar R

Miltiplying both sides by R/S" gives:

E.4) o S/8% = arY (£ +e) or oA =Z + 6,
SR R
It is seen that o« underestimates the elasticity of R on the
actual safety supply curve, (since®<0). The elasticities of the
other variables in the supply curve, (J'(2 for example), are not affected
since, according to the assumptions in Equation E.1, s/s” is proportional

anly to R .
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* *
Maltiplying by Xz/S* gives:
= o«
E.6 2
) E-‘-'f)f;

Consider naw the impact of under-reporting on the safety demand
curve., E.7 is the safety production function, with the actual safety

rate rather than the reported safety rate as the dependent variable.

E.7) s* = Pd:‘ x;;‘....x": . where: .{*-g 9'/“*(? o)
m S%R $'R

a(j'-_ S*A/(I"gs,aga) i = l...n
T ZS"M g, /("&sR‘S\‘) i

By differentiating E.7, one cbtains a temm for the marginal

|
?
3

cost of a change in s*.

P |
E.8) T = E*—;Tt

The demand for S't can now be written as follows:

!-

* ﬁ.g a'* bﬁ‘
E.9) S = (kT ) Yl. . .Yk. Thus:

ds* aSs* g5 arm T x*s* <*
E-10) &g~ & aF 45 PUt X T s T wm

Therefore:
*

11 a _  pS o ¥ _
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It is thus shown that in the above case the estimated elasticity
of the demand curve remains the same, whether the actual or the re-

ported safety level is used as the dependent variable.

It should be noted that it is only desirable to use S*, rather
than S, if the decision markers in the cammmity are aware of S*.
Intuitively one might argue that this is indeed the case, since re-
sidents of a cammnity do not generally look at the crime statistics
in crder to determine how safe they feel. Instead, they usually
make judgments based on their own victimization experiences, or on
those of their friends. For large mnicipalities, however, such
ad hoc judgnents may be deemed inadequate. In those cases it would
be more appropriate to use S rather than S*, since the mmicipal

decisions are based an the reported safety rate.
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APPENDIX F.

The impact of Incame on the Marginal Benefit of Safety.

In this appendix I analyze the possible effect of an increase
in incame (Yo) on the marginal benefit of safety, while assuming
that L is held constant. I have already pointed out in the text that
the major impact of an increase in Yo will be to increase the loss
per-crime. That, in turmm, cauwses a shift in the marginal benefit
curve, as has been noted in Chapter Two. (See footnote 5.) The
gquestion that I am addressing now is whether there is any shift in
MBs due to Yo, that is independent of the change that occurs in L.
The formula for the marginal benefit of safety is given in the

text as:

F.1) MBs = c -

Differentiating with regpect to Yo giwves:

AaMBs 'I}ZUI / oY
F.2) = oVp) - UpUp) U
dY¥o >
u
-t 7 i
where U = SUO + (1—S)Ul

The sign of F.2 is indeterminate. It can be shown, however, that
if the marginal benefit of safety is negatively sloped with respect

to an increase in S, then MBs increases as Yo does.

The change in MBs with respect to S is given in the text in
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formula 1.6.
ae S u’ ) (U-U -8 P/S)T)
s _ - _ .-
1.6) - Uu,- U)ar/as (W, - v, Y1
ds
2
U
: ; - = OP =~
By substituting Uo U1 — U, 1.6 becames:
?s
C“BS 9P rd / JP /4
F.3) = { 2(u =U, )} + ——~ U )
ds Uzas ' ° as

I1f the marginal benefit of safety has a negative slope with res-—

pect to S, then:

which implies that:

4 ’ Uy - U, - #
(UO - U. ) - 264‘ U > Oa

Assuming diminishing marginal utility of incame,

/ ’ u_ -u e , , UO -Ul 7
-— - O - - -
F.4) Ug Y O 1w > U - Yy ———U > 0.
U 2U
aBs =7
The first term of the inequality of F.4 is equal to o U
(See F.2) This, however, is shown to be positive if one assumes that
dMBs . .
— tive.
o is nega
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