If you have issues viewing or accessing this file contact us at NCJRS.gov.

THE EFFE QOF APPRLHENSIQM,
CONVICTIOD , :
ON CRIME

CORMAN

“ E PU‘B
M W‘i! -
CrO!
m I ?gOBI;bZF%EHB H:AD, ANN ARBOR, MI 48106




NCJRs
SEP 30 1080

ACULISITIONG



This is an authorized facsimile
and was produced by microfilm-xerography
in 1980 by
UNIVERSITY MICROFILMS INTERNATIONAL
Ann Arbor, Michigan, U.S.A.
London, England



INFORMATION TO USERS

This material was produced from a microfitm copy of the original document. While
the most advanced technological means to photograph and reproduce this document
have been used, the quality is heavily dependent upon the quality of the original
submitted. :

' ~ The following explanation of techniques is provided to help you understand
markings or patterns which may appear on this reproduction.

1. The-sign or “target’” for pages zpparently lacking from the document
photographed-is “Missing Paga(s)”. lf it was possible to obtain the missing
paga(s) or section, they are spliced into the film along with adjacent pages.
This may have necessitated cutting thru an image and duplicating adjacent
pages to insure you complete continuity.

2. When an imags an the film is obliterated with a large round black marlk, it
is an indication that the photographer suspected that the copy may have
moved during exposure and thus czuse a blurred image. You will find 2
good image of the paga in the adjacent frams. ‘ :

3.When a map, drawing or chert, etc., was part of the material being
photographed the photographer followed a definite method in
“sactioning”™. the material. 1t is customary to begin photoing at the upper
left hand cornar of a large sheet and to continus photoing from left to
right in equal sections with a small overlap. If necessary, sectioning is
continued again — beginning below the first row and continuing on until
complets. S

4. The majority of users indicate that the taxtual content is of greatest vaiue,
however, a somewhat higher quality reproduction could be made from
“photographs” if essential to the understanding of the dissertation. Silver
prints of “photographs” may be ordered at additional charge by writing
the Order Department, giving the catalog number, title, suthor and
specific pages you wish reproduced.

5.PLEASE NOTE: Some pages may have indistinct print. Filmed o

University Microfilms International
300 Nortn Zeed Road
Ann Artor. Mctugan 48106 USA
. St John's Aozt Tyter's Green
Hhigh Wycombe. Bucks. England HP10 BMR



78-8670
OORMAN, Hope, 1948-
THE EFFECI'S OF APPREHENSION, CONVICTION
AND INCARCERATION ON CRIME IN NEW YORK
STATE.

City University of New York, Ph.D., 1978
Zconomics, general

University Microfilms Intemational, ann amor. michigan 48106

©® COPYRIGHT 3Y
HOPE CORMAN

1978



THE EFF=CTS CF AFPRERENSICN, CONVICTION AND INCARCERATICN
CN CRIME IN NEW YCRK STATE

by

HOFE CCORMAN

A dissartation submitted to the graduata
Faculty in Economics in partial fuifill-
ment of the reguirements for the degree
of Doctor of Philosochy, the City
University of New York,

1978



This manuscript has been read and accepted for the
Graduate Faculty in Economics in satisfaction of
the dissertation requirement for the degree of
Doctor of Philosophy.

U3 s Orvd G~

date Chairman of Examining Committee
[ il s S
: date : . Executive Officer

Herbert Geyer

Elliott Zupnick

' Supervisory Committee

The City University of New York



ACKNOWLEDGEMENTS

The data used in this disseraion was collected ur.def two grants:
grant nurmcer NI-55-0113 awarded by ths Law Enforcament Assistance
Administration and one awarded by the Drug Abuse Council, inc.. iIn
;:onjunc tion with the data ccllaction effort, acle resesarch assistance was
cmv1d=d oy Barcie Kaiser, Andrea Pedolsky, Philip Richardscn and
Margot Williams. Richard Jurges was the legal consultant. He heiped
o deciprer the New York Sizate criminal laws and ‘e>-<:;~1ained the opersiions
of the courts in New York State, Special thanks go to Patr cia Clyne
and John Lyo‘ns of the New York State Division of Crimiral Justice
Services., They helped a great deal in making the data accessidle and
meaningful .

My greatest debt is to Michael Grossman. He sponsored this
disser:a‘:'.on and providad useful guidance t.ﬁr*ohghc;:t the swcy. Alsc,
Herzert Geyer and Eliiott An.omck providecd u:eﬁ.l comments.

I also wish to express my sincere thanks to Benjamin Sackmary ard-
K.K. Wang for their encouragement and surpcert. Finally, many thanks
go to Nancy Hujik who skillfully typed this manuscripgt and was always

patient and helpfiil.



iI.

ar.

TABLE OF CCNTENTS

INTRODUCTION . . . . . . e e e e e .. .« e s e o e e e e o e e o o s . 1
CRIME AND THE INDIVIDUAL . . . ¢ 4t ¢t ¢ e ¢t e o e o a o s o o s o« S
Three States of the World 5
A. A Change in the Protability of Arrest . 13
5. A Change in the Progability of Conviction and

Punishment 20
C. A Change in the Costs of Aporehension,

Convictiorn and Punishment : 23.
D. An Increase in the Legal or [llecal Wage 25
£. Summary of Titects of Exogenous Shifis in

e law Enforczmeant Variablas and in the

‘Weage Variables 27
Four States of the Werld 29
THE SUFPLY CF OFFENSES . . . . v v v v v - & G 12
The Eehavioral Function ’ 32
Reverse Causality 35

The Probability of Arrest 36

‘Cther Law Enforcement Variacies - .38
Inéapacitacion ’ 38

AMEASURING LAWENFORCEMENT VARIA LES AND THE

CRIME RATE INNEW YORK STATE . 4 4 vt e o s o o o o o o o o » 46
Felcny Cese Processing 485
Aseasuring Court-Related Probabilities and Costs 52
~ Data on Court Qutcormes . 32
Calcuiating the Court-Related Probabilities 58
Calculating the Court-Related Costs to the Offender &0
Measuring the Crime Rate 63
Measuring the Probability of Arrest 85

ECONCMETRIC SPECIFICATION CF THE MODEL AND
REGRESSION RESUL TS ¢ 4+ ¢ s o o v s o s 00 v a s coossses 70

Econometric Sgecification 70
Regression Results: ’ : 77
Reverse Causality ' : ’ s

Incapacitation _ €8



V.CONCLUSIONS . . . . ¢ ¢t c o v o s o s e oo oo

SIBLIOGRAPIHY & & 4 v v e 2 o o o o o o= o e o o



\"]

NOOL

"LIST OF TABLES

Ccnsunption Prospects and Probapilities:

Three StatesoftheWorld . . . . . . o oot e o0 v o o a0 o @ S
Consurrction Prospects and Probabilities:

Four States of e World . v - & & ¢ « ¢ o v o s o o o o o o = 30
Crime CategoriesinNew York State . . . . o 2 o o o o o« o » 47
Reporting Rateas and Crime Weights . « . ¢ v ¢« ¢ o o o o o v @ . 64
Variasles in the Regressicn EqQuation © ¢ v v « ¢ o o o o o o « « 71
Regression ResuliS « & v v v o v v o s v s n 60 a o oaveseaeald
Elasticitias of the Indapendant Variables

With Respecttothe Crime Ra%2 . . . v v v v 2 o o o = o = » o o 83



LIST OF ILLUSTRATICNS

Figure

1. Marginal Revenusz and Marginal CostCurves . . . . . . . . . . . 12
2. EffectofaChangeindeaMarginal Cest . - v v v o v 0 0 e = oo 13
3. TreSffectsofaChnange inPon MCand MRCurves . . . . . - . 18
4, Tre EFectsofaChangz inPon MC and MR Curves . . . . . . . 22
3.

Criminzal Justice ProcessinginNew York Saate . . . . v . « . « =49



INTRODUCTICN

Since the pa_tfw—t;reaking work on the eccnomics of crime developed
by Gary Eecker' , many economists have focused ;_:nA the problem of
erime and crime cor*.tr;ol.2 These analyses use a mpdel which treats
criminal activityAdecisions as lacor supply decisions. An individual
raticnally decides whether or not to commit crimes depending on his
expected gains from commitiing crime, his expectad costs and his
opporuaity cost resulting from not working in the legal sector. Costs
are incurred because the offender may be apprehended and impriscned.
it is ex#ec:ed that an increase in the probability of prison or the length
of prison sentence imposed will ceter crime tecausa e expeactad gains
© from committing crimes are reduced.

“The present analysis uses the same basic model of the individual's
criminal tehavior decisions as .t‘he one developed by Becker and ref;med
and applied by [saac Ehrlich.3 However, the Becker/Ehrlich model is
expanded in two ways. First, some of the basic assumptions of their
model are changed. In their model, the probability of apcrehension

_is assumed to be indepenrdent of the numcer of crimes commit:ed.-“
Also, they assﬁme that the se.ntencekimposed is a function of the numbef-

of crimes commirtrad, Here, these assumptions are reversed. The



;:roﬁabili;t.y of arrest is assumed o vary with the rumter of crimsas
cémmittad and the cost is assumed to be isidependant of the aumber of
crimes commitiad in the currant périod. Trus, this analysis axamines
the extant to whi&h the conclusions of the mxdel of crime control.
currently usedb by a number of economisis are changed whan the assump-
Hons are changed.

The second way in which this analysis expands e tasic model is
ty allowing a numter of undesirabla ouicomes w affect the decision—
making of x:he potential cifender, I.;x the Becker/Errlich analysis, thefe
is cne Cesirable outcome: no arrest and there is one undasirable ocutcome:

5 .
arrest, conviction and tmprisonment. Here, the uncesirapcle outcormes
include: arrest but no convicticn; arrest and convictica but no incarce-
ration; arrest, convic:i;n and a jail6 sen:enée; and :-.lrres:, conviction
anc a griscn saentance. - _

An aggregate crime supply function is der‘ive.d frcm the mcdel of
individual criminal behavior. Tre indivicdual's supgly of crime ié a
function of his gains from committing offenses his opcortunity costs of
not engaging in legal work, and his greference toward risk. In the
acgregate, crime is a function of the grobabilities and costs of arrest,
conviction and incarceration, as well as cther variables not directly
related to the criminal justice system,

The aggregate function is tasted, using 1970 cata for the £2 counties

in New York State. The county level is the smallest unit in which there



is separate adminié:ration of law enforcement agencies. The county is
tus the smallest unit of obsewaﬁon in which there Ais separats decision—
making about the law enforcement variables. M;cst other swdies have
testad the deterrence r;'\cdel at te Statewide-l'evel, or for municipali-
ties or smaller divisions. i

Chaptar 1 presents a description of the theoretical mcedel of crime
gnd the individual. In Chapter 2, a description of the indiv.i.dual and
aggrecgate sucply-of-offenses functicns are presentad, as well as the
hypetheses to be tested. In Chaptar 3, there is a description of the
criminal justice system in New York State é.nd of the data used to test
the hypotheses. Chapter 3 presents the econometrié.sepcification of

the model, and regression results. In Chapter 5, the canclusions to

the analysis are presentad.
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SEhrlich, “"Participation in Illegitimates Activities."”

4This assumption is relaxed in tha appendix tc Ehrlich's analysis.
However, Enrlich only analyzes one special casa: Whrere an exogenous
shift in the average probability causes the marginal prooability to rise
Ly the same percantage as the change in the average probability.

5

TAlthough these authors do allow, theoretically, for many states of
the world, they do not specifically examine more than ore unfavorable
cutcome for the criminal.

6’T'o te specific, jail refers to incarceration in a local (municipal
or county) facility with a maximum sentence of up to one year., Prison
refers ta incarceration of one ye2ar or more in a state correcticnal
facility. Incarceration refers to a jail or a prison sentence.



CHAPTER I
CRIME AND THE INDIVIDUAL

The model used o derive the supply of offenses function is one of
expected utilizy maximization. Indivicduals will maximize the axpecad

utility given by the follewing function:
<

(1.1 EU(Csites) = s U(Cs,cs)-

s=1

Utility is a furction of the-amount of %noney available to spend on -
consumption goods (Cj as well as the time available for consumpticn
(te). Expected utility is the sum of ine utility in each.pcssible state of
ﬂwé wcr‘l‘d (i.e., outcome) weighted ty the .brﬁbab.ili:y of that outcome.
Theiv s var*iablé repr‘esent; the prcoability of state s (he sum of the
Tg's must equal one. )} ;ndividuéls will allocate their time to legal
activities, illegal activities and consumpticn activities in a manner

which will result in maximum possible expected utility.

Three States of the World
Asume that there are three possible outcomes resulting from
commission of an offense: no arrest, arrest but no conviction; and

arrest, conviction and punishnment.



As indicated in Table 1, each state of the world has a cert2in procatility
attached o it. The protatility of state one, where there are N0 arresis,
is (1-P). P represents the probatility of at least one arrest for com—
mitting N numcer of offenses in a given time span. Thre procability of
.convictio;w and punishment given arrest is Q. Thus, the probability of
state two, where there is arrest but no conviction, is P(1-Q). The

probability of the most unfavoraole ocutcome, state three, is PQ.

TABLE 1

CONSUMPTICN PRCSPECTS AND PROSAEILITIES:
THREE STATES OF THE WORLD

State of the Wcrld ~ Probability ) Consumption Proscect
1. No arrest ' (-P) Cy=W'+WNRWE |
2. Arrestbutno P(1-Q) ' ComwW s AN T,

. Conviction
3. Arrest, Conviction rQ : | C3=W‘+V‘INV\thFa-?b
ard Punishment ’

The. consumption prospect in state one is equal to the total income:
fixed income (W') pius illegal income plus legal earnings. W-‘ is the
(constant) wage from committing an offense and N is the number of
offenses committed, It is assumed, for simplicity, that one offense is
_ commitied per hour. Thus, Wl times N is ;he illegal income. The
(constant) hourly wage in the legal sector is recresented by Wi and t
represents the amount of time allocated w generating legal earningcs.

Legal egmings is WL. tirres tl_



The consu—'nptxon in state two is equal to income in state one minus
the costs (direct, indirect and psychic) associatad with apprenension,
Fa' Direct costs include legal fees, the costs of a bail bond, etc.
Indirect costs include the value of the time no longer available for
generating income (or for consumption). Also, chéstigma of arrest
might reduce the future ‘incorn,e stream of the indivi&ual. Fa would
then include the present valuz of tre future incomé stream which is lo‘st.
And, there mignt also be psychic costs assomared with arrest.

The consumgtion prospec: in s@awee thrae is equal o the incomre in
state one minus the cost of apprehansion, 'Fa’ and minus the cost of
conviction and punishmént F—' . The offender incurs all of the cosis
included in Fa clus the additional direct, indirect ard psychic costs
of conviction and puni.shmen’:. For example, with conviction, the
offender obéins cr lengchéns nis c;rimi._"al record. This mignt affect
presem and future mcome. And the punishment, which would inctude
‘ either probauonar‘y supervxsxon or mcarcerat.o.., would rely reduce |
present wealth, and possibly would reduce future wealth, also.

It is assumed that:

1.2 ‘ Fé C; Fp20
and thereforé
.3 v -C1> Co>Cj.
.Equation (2.1) can row be Few_rit:en as:

(T4 | EU(C,, tes)=<(1-P3U(Cy , te P -@U(Caie 2P QU(CE, teD)-



The problem i$ to maximize aguation {1.4) subject to consumption
consér‘éints of Cy t};\nough Cas g.nd the time constraint given by:
1.3) =i+ +N.
Siace this analysis does not investigate the issue of time allccation
between work ard consumption, it is assumed that decisions of whether
to work or use time for leisure are made independently of decisions
concerning allocating time between legal and iltagal werk. Thus, for

our purposes, egquation (1.3) is reduced to :

.8) ¥ =ty +N=t-te.
and
.73 : tc1 ooz -

- Also, the expected utility function can be expressed in terms of

Cy and the Fi's rather than the C;'s. Equation (1.4) iz now rewritten as.

¢.8 . EU(C a2 e)=(1-PYU(C 1, L) +P(1-Q)U(C1-Fa, t)+PQU(C1 -Fa
~-Fo,te) ’ ) ’ -

Equa'tion(t .8) will be maxi.mizéq. whan time is cptimally distributed bet-
ween crime and legal w§rk.

Before presenting the first-order conditions for expected utility
maximization, some assumptions need to be made about tre relationships
between the probabilities and costs of»undesir‘able outcomes and the
number of offenses committed. . It is assumed, for simplicity, that the
number of offenses co;vﬁmitted in the current time period will not affect
the costs of apprehension, conviction and punishment. Since the

operational time span used in this analysis is one year, this assumption



means that the number of offenses previously commirtted during the current
-year do not affect thg F_l's. Such an a;s.xmption, although it is a depar—
ture from most other analyses, is not unreasonable.

The rationale for the F's to be indepandent of N is that past
criminal record is assumed to be a determinant in the harshness of
treatment the offender receives during the process of resolving the
arrest in the criminal justice system. And barsher treatment is likely:
W ratse the F.l's. Zut, offenses commitied Curing the current year
probably do not constitute the major par: of the criminal's record
be@se: (1) the current year isbqnly cart of the oifender's crimine}l
"caréer'" anrd (2) most crimes commif:ed curing this year have. procably
not been destectad, and are even less likely toc have already resﬁlted ina
conviction, Thus,.>crimes commitied in cther years are assun%ed to ce
the major part of the cr‘iminal. record, and only crimes committed in
pa;5t years are assuméd to affect the Fi's.

The pmbaﬁility cf arrest in one year, P, is thought to te a positive
function of the number ‘of offenses committed thar; year. This assumption
is, agéin, a departure from prior analyses.1 But, it seems more
reasonable to assume that the more crimes an individual commits, the
Qreater his chances.of Seing caught, The specific functional form of this
probability distribution is discussed more fully later in the analysis.

The probatility of conviction and punishment is assumed to be inde-
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‘pendent of the number of offenses committad. This assumption is
consistent with proper trial practices which dictate that the accused is
only on trial for the particular offense for which he was arrested.
Past record is not sugposed © ;nter in=o the determination of guilt or
innocance.

The relationships between the nurmmber of offenses and <2 probabi-

lities and costs can te summarized by the Jollowing eguations:

(1.9 "§Fa =C; &Fb =0
: SN &N
(1.10) $§P =PN>O

SN
(1.1 $Q =0

8N

The first-order condition for constrained utility maximizaticn is
now found by differentiating eguaticn (1.3} with respect o N, the numbar

of offanses committed. The result is:

(1.12) S$SyU = (1-P)du'1+P(1—Q):U'Z+PQd,u'3+n\((1 QU U3~
. : &N , . :
up=0
where:
(1.13) | Up= UG, ,te) u',=Su > O
8C1
T Up= U(Cy,te) U's=6U > 0
. 55
U3=U(Cga,tc) . U'3=3U >0
$Z3
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a =§C1 =W;-V-’L.

(1-14) 3¢t
SN

Thre first three terms of equation (1 .12) are a weighted sum of the
marginal utilities of income in each stars, multiplied by d, the
marginal rewurn from allocating an additional hour to crime rather than
legal work. The last t2rm is Py times a weightad average of Up and Uz,
minus U;. Since .F’N is assumed o ke positive and U+ U2 YUz, the last
tB2rm w‘ill ce necgative. In order to fulfill the first-order condition, d
must be positive. That is, the wace in illecal work must exceed the
lecal wage.

Tre first~order condition can be rewriitan as:

(1.13) Py = 2((-PIU' 4 +P(1-QW'2+PQU )
U=(1-Q)Uo-Qlg

ﬂ:é Ief‘; side qf this equation could be ir}:erpreted as thevn'\var‘ginal cost,
to the offender, of commitiing an additional offense. The right side
could be interpreted as the offender's marginal revenue, . Since the
o.ﬁ’ender isa mdnopolist in supplying his own lator (foorime), he will
be in equiiibr‘ium where his marginal reverue equals marginal cost.
Figz'ne 1 illustrates two possibilities Fbr stable equilibrium. If
both the 'marginal pr;obability of arrest and marginal revenue curves fall
as N incfeas 25 the MC curve will te less steeply sloped than the MR
wrve If doth fun_c:ions are increasing wi-th N, the MC curve will be
more steeply sloped then MR, Mathematically, -d"\e stabte équi.librium

occurs where:



nC .~ R

e =ma

12

(1.18) S§MT | sv?

SN ’ SN
MC=F;MR=  /1-PUN+P(1-Q)L" 2 #PQU"3
U ~{1-2) Us—-QUg3

Cr, substituting aquation (1.3} D (i.15) we oblain:

(1.17) Prnd dz((‘l -7 SR QU HPQU g HE VR HDPA)
(Q-QU'5+RU'3-U'1)
U (1 -@Q)Up-QUg3
e RS i
%
mezma f
! ,
i )
¢ :
’ 3 i
. j .
Nt N NT N
A o @)
Fig.1 Marginal Ravenue a~ */arginal Cos: Curves

(A) Represents case wnare toth MC and MR are falling

(B) Represe~is case where both MC and MR are rising

The same result is achisvec Sy assuming the expected utility

function is convex to the oricin. Expressed this way:

.13y g('S_Ei P-QIU QU HI-PIU ) +

SN | =a< 2PNEX(1-QIU2HQU3-U ) +
SN Pray ((1-Q)U2+QU3-U1) < O.

No conclusion about U™ can be made by examining the second-order

" condition expressed in eguaticn 71.18).  If the individual is risk averse

and therefore U" is less than zero, the first term will be negative but

the second tarm will be positive, since U;* is less than Up' and Ug'.
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if the individual is risk neutral, and therefore U" aquals zero, then pNN
must be positive to fulfill eguation (1.18).

The law enforcement variables which enter into the condition des-
cribing the optimal numter of offenses are: P, the pmbability of arrest;
Q, the probability of conviction and punishment given arrest; F, the cost
of apprehension; and Fb, the cost of conviction and santence given
apprehension. Also, the wages in the legal and illagal sectors affect
time allocation to crime. What will e the effect on crime of an increase
in each of these variables?

A. A CHANGE IN THE PRCBAEZILITY CF ARREST

As stated earlier, the probability of arrest is assumed to be, in
part, a function of the number of'oéenses commitisd. The srobability of
arfest is alSo a functicn of an axogerous variaole, x. The general form
of this protability Funcfiqn is:

(1.19) P =P (N,x)

An exogenous shift in P is cau;;-,ed by a change in the exogenous
yar;iable in the P function, x. By differen:ia:ing equa:i§n (1.12) with
respect to N, the effect on the octimal r;umber of offenses, N®, of an
increase in x can be shown as follows:

.20) aN*

=1 (AP (U ~(1-QUL-QU’ ), (U -(1-Q)U2-QU3)
ax Iy
where: . :
(1.21 Pe=87 ; P =5°,
Sx §x

The sign of this function is not detarmined without further assumptions
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about the P function. If it is assumad that both P and P rise ty the same
perv'c'e‘ntage with a change in x, then it can be shown that the affect of x
on the nurmber of optimal oﬁ’a.nses committed will ba negative regardless
of the risk preference of the i.ndividual.z

The above cmcluéion will not hold when one mé.kes other assump—

tions about the behavior of the P function. For example, take the case

where x is representad by ¢ , the protability of arrest for one offense,

and P resresants the prebability of at least one arrest for N offanses.
If it assumed that the procacility of arrest for one offsnse is indeperdent
of the total nurmber of offenses commitiad, then one can use the ciromial

distribution to find P as follows:

(1.22) P = 1-(-)"

For small' values of P, the zbove Formuia can be aporoximatad using the
following:> _ ‘

(1.23) P=t-(e'¢N)

First-and Second~ partial derivitives of this functicn with respect to @

and N are expressed below:

(1.24) - Pde ¢~ > o

(1.28) Px=P¢=Ne‘N¢ >o

(1.25)' Prox = quD.—_e_q)N (-N) 3 cas¢PN £t
@.2n _ Pun = % “PNg o

1t is obvious that the assurmption cf an equal percentage change in P

and PN when x ((b) changes is unreasonable, using the above protability

- distribution. Also, the Sign of Pppg is ambigucus. Tre marginal



probability of arrest will increase only for offenses l-ess than 1/¢. For
a large number of offenses, the marginal prd:ability. of arrest will fall.
Figure 2 illustrates the shift in the Py, (rarginal cost) function with a
shift in the exogenous variable, here represaniad by the probability of
arrest for one offense. It is assumed that the MC curve is riegatively
stoped. The marginal revenue is held constant.

If e optimal number of offenses is less than 1/4), a shift in Py,
caused by an sxogenous increase in the procatility of ax;‘rest for one of-
fense, will result in a new equilibrium to the laft of the original squili-
prium. Such a shift in the marginal cost furction is ill.ustr'ated in ~igure
2, panel A, If N* (the op‘:imal .number‘ of cifenses) is ér‘eater‘ than 1/d>, a
shift in the MC curve caused Dy an increase in the probability of arrest
for one or“'fense will result in @ rew aguilibrium point where mere offenses

are commitied. This shift is indicatad in panel 3 of Figure 2.

Rema \\\\ : me, MR \‘\%
A\!f\t. AR S \
AR NC AN ' e \
A N "ne
. MAMG - .
32(,0 N
N N2 N . N N" N
_ . A) (3 -§ )
Fig 2 effect of a change in d) on marginal cost

(A) N* & 1/d
B N* > 1/
MC is marginal cost curve before the shift
MC'-is marginal cost curve after the shift
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[t is not surprising an an_ir'wcrease in the marginal protability of
ébprehension, marginal revenue beld constant, will result in fewer
cffenses; and a fall in dee marginal br'o'oability of arrest for one offense
{a~d tharef;ar‘e for N offenses) will result 'm. more offenses. Wha.t is
surprising is that an increase in the probability of arrest for one offense
and ther-efore for N offenses will lower the marginal probability’of arrest,
Py in some cases. In e sarﬁplevdata, described later, the average
value for the procatility of arrest for one offense is found to be between
.15 and .29. Thus, for fewer than five to seven offenses commictad
annually, a riée in e individual probability of arrest wo«,_:ld bé expected
to increase tre marginal grosasility of arr;est and deter crime., For
frequent offensers, .an increase in the lpmbabiliw of arrest for an
individual offense, holding MR conszant, is expected to encouracge crime
by lowering the marginal p‘ro‘::abil_ibj of arr;est.. |

So Faf,' the marginai revenue of committing an offense ha% been
held constant. >-One can examine the total effect of a change in (D on N
by taking the differential of eguation (1.15). Here @ ore of the enogeuous

variables is allowed to vary as well as N, the endogenous variabte:

(1.29) . eng d®+PNNdN=MR4)d1)+N‘RNdN
where: . o
{1.29) Pnp = SPN MRgp= MR
B = 5T
Pun = $°N MRy =§ MR

&N IN
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The total effect of a change in ¢) on N is fourd by rearranging the

terms in equation (1.28):

(1.30) N = Pyg - MR
4@ MRy -FNN

according o eguation (1.16), MRNL PnNe. Therefore, the denominator
on the right side of equation (1.30) must be negative. Thus:

(1.31) dN % O asPNq,-MR.p%o
c¢

Thus, nolding MR fixed,

L
(1.32) 3_(!; >< C asPN¢ 5 o

This effect, of d) on the MC curve, has alreacdy been illustrated in Fig.2.
How, holding MC fixed, and taking the partial cerivitive of the right
" side of eguation (1.15) with respsct to ©:

(1.38) "eNy, O as = d(PH1-QU'2TPHQU'3-F Qw;} o
Ny ¢ >
a¢ . U1-(1-Q)Ups-QUg

Since Uy Uzd Ug, the denominator must be posl_ti.ve. Eguatior (1.33)
illustrates that if the individual is é risk preferer, n"sarginal revenue
will fall with an increase in the individual probability of arrest, .
Conversely, if the individual is a risk avoider, the marginal revenue
curve will shift to the rignt as § increases. That lS if MC is held
constant and 4) is increased, risk avoiders will tend to increase their
optimal numbter of crimes and risk pr‘efekrer's will reduce crime. The
MR curve does not shift for risk neutral individuals.

The fact that an increase in the probability of arrest encourages '
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risk avoiders 0 ccmmit crimes may strike the reader as counterintuitve.
Note, however, that when the incividual is risk averse, the margiral
utility of C at the unfavorable cutcomes (Cq and Cj) is greater than the
margiral utility of C at the favorable outcome (C1). Ry increasing P,
there is 2 greatar probability of an unfavoratle outcome and therefore

a greater probability of an ocutcome with greater marginal utility of C.
Thus, it i3 reasonable that an increase in P would increase the.

nﬂar;ginal utility (reverue) from crime for risk avoiders and decrease

the fmarginal utility (revenue) from crime for risk preferers.

Figure 3 illustrataes the shifts in both MC and MR curves. Itis
assumed, rere, that rmrost cfifenders commit less than 1/<'p crimes per
year and therefore that MC is increased at the squilibrium number of
of%ense-s, N*.

. For risk preferers (panel ‘A) a rise in the exoganous prooability
of arrest fo.r' one offenée, @, will shift the MR downward and will
therefor*e r‘educé_ the equilibriurh aumber of offenses., ror risk
avoiders, the MR curve will shift upwards. In panel B,, the shift in
thé MR curve is ~ot as great as the shift in the MC curve, and the
cptimal number of offenses will decline. In parel By, the shift in.the
MR curve has a greater effect on the number of coffenses than the shift

in the MC curve, and more offenses will be committed. -
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Fig. 3 The eTecscia change in ¢ cn MCand VR Curves
R fA) I~dividual is a Risk Preferer
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Tne overall effect on crime of a change in the exogenous component
OF the probatility of arrest is now shown to te ambiguous. Using the
plausible protabilizy distribution cited in equation (1.23), the effect of
an increase in x (@) on N will probably be regative, if the individual is
a risk prefarer or risk neutral. The effect of an increase in x 0N the
numter of offenses risk avoiders commit will possicly te negative also.
Trus, in the empirical test, presented later in this analysis, we would
excec: o find a negative relationship tetween crime and the protability of
arrest fqr- ore offense. Howéver, no relationship or even a positive
re!a:ionéhip, woulé‘. not be inconsistant with te theory.

B. A CHANGE IN THE PRCBARILITY OF CONVICTION AND PUNISHMENT

W?;en the protability §F conviction ahd_ ounishment given arrest (Q)
increases, the offender faces a greatér chance of tceing convicted and
pun‘:shgd upon arrest. The probability of consumpzion prospect CS
lS higher, the prcbability of consumption prospect C,, is lower, and the
.probabi'.i:y of consurrption prospect Cy is unchanged. Thus, an. increase
ih Q will‘ 10wer’t5e expected income, but w-ill r'xot.affec: the income in

" each state.

The 'over;a.ll effect ofia change in the ‘p.robability of conviction and
mmishménton the mrﬁber of offenses committed can te examined in a
.simi';ar fashion o the effect on N of a change i.n @, or in any of tre
‘axcgencus variables.

An exogenous change in Q results in the following:
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(1.34) SN = Pyq - MRg
aQ ’
N‘Rﬁ]'PNN H
) _ i L
(1.55) and gg%o as PNQ—MRQ<O.

Since P does not vary with Q, PnQ is zero, and a change in Q will not
affect *he MC curve. Taking the partial derivitive of MR with respect
to Q ard substi huting into equation (1.35) we find:

(1.36) N ;( O as MR, = MR (U3—U2) + (@PU'3=dPU'p) 3 O
o

Uy (1-Q)Ua-QUs3
The dencminator in the MRqg function must be positive since U2 Usd U3,

MR, defined in equation (1.18), is assumed o te posi.tive. If the
individual is risk neutral, the MR function will fall as Q lS raised.
This result is obrained since Uy US; and U"=0.

Risk preferers will also expérience a downward shift in the MR
curve when Q incre.ases. This shift is {llustrated .'m Figure 4, panel A,
Thus, Amsk preferers will reduce crime when Q increases.

The resultant number of offenses committed with abchange inQis -
ambiguous in the case of the riék averse individual. The first term in
the numera:or of .equaticn (1.36) can bg thouéht ;Df asthe risk —neutral
effect, since the sign of this term does ﬂot depend on the risk preference
of the individual. In the case of the effect a change in Q on the MR curve,
the risk-neutral effect is negative. ‘

Thé secord term in the numerator 6!’ equation (1.368) depends

on the risk preference of the individual. [n the case of the risk avoider,



U'a) U’y and the risk-preference affect is to raise MR when Q increases.
Thre overall effect, then, is uncer@in. [f the risk-neutral effect is )
stmnggr than the risk-preference effect, crimes will be reduced (Figure 4,
panel 34). ' If the risk-preference effec: is stronger than the risk—nzutral

effect, risk avoiders will increase their criminal activity (Figure 4,

panel 82).

AGAR

fe.mg
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I 1 “ha '
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Fig. 4 The effects of a change in Q on MC and MR Curves
(A) Individual is a Risk Preferer
(8) Individual is a Risk Avoider
1. Risk Neutral effect > Risk Preference effect
2. Risk Preference effect > Risk Neutral effect




* For purposes of this analysis, it is assumed that most risk avoiders
will be deterred by an increase in Q and that, in the aggrecate, the
effect of an increase in Q on crime will be negative.

C. A CHANGE IN THE COSTS OF APPREHENSION, CONVICTION
AND PUNISHMENT

An increase in F5, the cost of apprehension, will lower the
consumption prospec;;s in both of the unfavorable states of the worltd.
An Incr'ea;e in ':o’ the cost of conviction and sunishment, net of the
arrest cost, will lower the consumption prospect only 'Lf,thé person is
arrested and c‘;onvicr.ed. That ts, an increase in F-‘a will reduce both
C2Aand C5. Anincrease in Fp will only lower Cg.

| The effacts QF Fa and F, on the rumicer of cffenses committed can
be found by taking the differential of squation (1.13) with respect to
Nand F,; and'wi:h respect to N and Fb, respéctively:

(.37 dN = P-\"—:b - MRE4
MRy =~ PNN

aF g

and

(1.38) dN = PnEp - MRFy

aF,
° MRy = PN

Since P does not vary with F, nor with Fy,, it is easily shown that:

1.39) © dN » O as MRFa=MR(-(14Q)U'2-QU'3)+:dP(1-Q)u"g
’ F, S : -dPQU"3]
Uy ~(1-Q)Up-QU3

Y
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(1.40) dN ) OasMRp, = MR (-QU'RHPQUT) F O.
dFg

N

Uy = (1-Q)Us-QU5

The first term on tr.'xe right-hand side of both equations (1.3%) and
(1.40) represents the risk-neutral effect, If u" were Q, then for an
increase in either F, orfp, the MR curve would shift downware and
crime would be recduced. &4 will have a greater effect than Fx in reducing
crime commitied by risk avoiders.

The risk preference effect is representad by the seconc z2rm in the
numerator of equations (1.39) and (1.40) For risk preferers, e
risk preference effect is the same s.ign as the risk-neutral effact.
Stnce U" is ;-Jositive, the ri_sk-pre'erence effect is regative, and the
' r‘isk-—pr‘efsr‘er‘sbwill reduce t;'zeir- criminal activity even mere than
r“.sh-neutra‘lA individuals. Again a change in F w.ill have a grezater
i@act on crime than Fb;

For the ris}< av;aider', the risk pr‘eferenée ef.‘eé: is positive in the
éase of an incréase in Fy or Fy. Thus, risk avciders will nct reduce
their criminal activity as much as they would if they were indifferent
to risk. In fact, it is possible for risk avoiders to increase their.
criminal acfivity when F 4 or F, increases.

I'-'igure 4, which illustrates the effects on MR, MC and crime of an

{ncrease inQ, canalso be used to illustrate the effact of an increase in Fy.



or F... The MR curve shifts downward for the risk preferer, and may
shift downward or upward for the risk averse individual. For purpose
of this aralysis, it is assumed that for most individuals, trhe MR curve
will shif downward and that an increase in Fa or Fy, will ceter crime.

D. AN INCREASE IN THE LEGAL OR ILLEGAL WAGE

Tre legal and illegal wages affect the total income and the marginal
income in each state of the world, for individuals who are engaced in
coth crime and legal wealth-generating activities. The effect on crimea
of a crange in illegal wages is found by taking the differential of eguation
(1.15), allowing N\ and Wy to vary:

(1.41) SN = Pawy - MRw,
dNt

MRy - PNN

Since P does not vary with W[ , it is easily shown that:

s a2 R [(1-PU+P(1-Q)U"2+ PQU'3]+
(1.2 . : [ ~PYUT  NHIP(1-Q)U" s N+EPGU "GN

dN 3 Oas MRy, = HMR((1-Q)U "N QU gN-" NI

oW, Uy -(1-Q)Uy-QUz 20

| The first term of the numeratsr in equation (1.42) represents the
‘risk neutral effect. If U" were zero, then the first term of the rAumeraior
of equation (1.42) would be poéitive and all othér' terms_would be zero.
Thus, the risk neutral affect of an increase in Wj is to increase the '
nur.r-ber of offenses committed. .

The risk-preference effect of an increase in Wijon crime committed



by risk préferer-s is ambiguous since the second term in te aurrerator
of equation {1.42) will be positive, but the third term will be negative;
And the overall effect of an increase in W[ on the numter of crimes the
risk preferer will commit is also ambiguous.

The effect of WI on the number of crimes commitrad by risk avoiders
is also arnbiguous.. For risk averse individuals, the second term in the
numeramor of equation (1.42) will ba nagative but :1e third term will be
positive. In the acgrecats, the effect oé an increase in W! on crime i3
assumed for this analysis, to be positive.

The effect, on crime, of a change in legal wages is found by aking
the differentgal of equation (1.13), allowing N and W ™ vary:

(1.33) dN = PNy, - MRy
- MRy - Fn

oWy
Since P does not vary with W, iz is easily shown that:

o . I-(1-PUN-P(1-QU2-PQU'3IF

.44) ' g‘_\:‘V}( Oas MRy = [dei-Pyunyg +P(-QU o8 +
L o CPQUL+ ]
+MR’_(1—Q)U'2CL+QU'3tL°U'1+‘_]

}QO

u,-¢1 -Q)UQ-QU:3
The first term cf the Aumerator Qf equation (1.44) represents the
risk neutral affect. If U™ were zero, the first term of the numerator of
equation (1 ;-44) would be negative and all other terms would be zero.
Thus, the risk neutral effect of an increase in W_isw decrease the

nurmnmter of offenses committed .
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Again, the risk-preference eFfect for risk avoiders and risk preferers
is ampbiguous. The overall effsct of a change in \NL on: éae criminal
activities of risk avoiders and risk preferers is not clear. However,
we assume that the risk neutxfal (negative) effect is stronger than the
ambiguous risk preference effect for most indlvidua,lfs. That is, we ’
assume that an incr‘eas;a in \NL will deter most individuals.

£. SUMMARY OF EFFECTS CF EXOGENQOUS SHIFTS IN THE LAW
ENFCRCEMENT VARIAZSLES AND [N THE WAGE WARIAZLES

An increase in all of the law enforcement variables cited in secticn-s
A through C are expectad to recduce crime, aven though for some oifenders -
an increase in the law enforcement variables might increase crime.
Similarly, for theAwage variables, légal énd illegal wages, an exogenous
increase is expected to have a specific effect (negati;/e for legal ‘wages
and positive for illegal wages) although for some offenders it is possisia
‘for' the é-‘fects to Ee reversed. Thus, an increasa in the following
variables would crobably deter‘.cr*ime: x, the exogenous componant of the
pr‘o.babili‘ty of arrest @riable; Fa, the cost of arrest; Fg, the cosé of
convic;.tior_;‘ and punishment net of arrest cost; Q, the probability of
conviction and punishménc given arrest; and W , the wage for legal
work. An increase in W, the wage for committing crimes, will usually
have a positive effect on the number of crimes committed.

The hypotheses stated above are quite a bit weaker than those cited
by Ehrlich and those uséd by most subsequent authors in the field. The

different hypotheses atout the effect on crime of law enforcement and



wage variables rfeﬂec't-the changes made in the assumptions of the

Ehrlich rnodel; Ehrlich, in his two states-of-the-world model,

assurr‘-és Ftobea Funétion of the number of crimes and P (hs c:gmposite
procability variable) W be i}xdepend_ent or‘;:he Aurmber of crimes committad.
He concluces than an increése in P will unamciguously deter crime. -An

increase in the average F will unambiguously deter risk avcidars and

n

might detar risk preferers. When he increases the numcer o state

of the worid, Ehrlich retains his basic hypotheses.

M

We find that any supply of crime model which hypothesizes that
will vary according to the number of offenses committad ard Hat P is
exogencusly determined will result in stronger deterrercs of risk avoicers,
whether P or F is increased. If one believes that most individuals in this
world are risk averse ,. ‘then a model which hypothesizes strong effects
on the activities of risk averse irdividuals will h/potheéize strong
effects over the entire popuiation. And a mcdel of criminal activity
which hypothesizes F to vary apcording 5 the criminal inensity of an
indivicual and P to be independent of the criminral ac:ivities of the
indivicdual is a model which results in strong deterrence of risk
avociders in their criminal activities.

By choosing a different set of assumptions in this analysts,
assumptions which ‘are believed to be reasonatle ocnes, the deterrence

argument is here found to be weaker than it has previously been stated.

The number of states of the world does rot affect the sirength of the
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rypotheses.
Four Statas of the World

The model is now extanded to include four states of the world.
These four cutcomes are described in Taktle 2. The differenca tetween
e three-outcome model, described above, and this model is that it is
rn';/possible for an individual :o be convicted tut to avoid incarceration.

There are now iree unfavorable outcomes: the offender micht be
arrestad tut not coavicted; the offender might te arrested ana convictad
turt not incarcerated; and the offendar may b2 arrestad af.d conQic:ed
and irtcarcerfated. There are costs associated with arres:, conviction
and incarceration. )

The results of the three—outcome modcel are easily extendea to the
four outcome cése. It i3 assumed that R, like Q, is not a function of the
numbpber offenses committed; Aléo, Fc’ the cost cf incar‘cgraticn net
of arrest and-convictich costs, is rot a functicn oF‘ thev numtcer of offenses
committed. The effect of an exogenous change in R is expected be
similar to the effect _of a change in Q. Only for risk oreferers will R
w'.arnbig.@sly detar crime. It is also expected that an increase in Fc
would deter crime for all risk‘prefere'rs and for some risk avoiders.

For risk preferers, a rise in Fc will have a smaller deterrent effect

than a comparable rise in F or Fa.



TABLE 2

Consurmption Prospects arnd Procabilities: Four States of the Werld

St of the World Probability Consurrption Prospect
- L . -
1. No arrest 1-P Cq=W fw-leva\_L_
2. Arrestzutno POI-Q) Co=W'+WiN+W § -F 5
Conaviction .
‘3. Arrest, Conviction, FQ(1-R) cszw' W’;NW/LzL'Fa—Fb

but no [~carceration
4. Arrest, Conviction PQR C = 'MiNM'LtL—Fa—Fb-FC
and Incarceration )

Summarizing the effect of excgerous changes in the law eqforcement
variasles in the four state-of-the-world case, an increase in any of the
following varizbles is expected detar crime: x, the sxcgenous component
of P; Q, the procability of conviction givgn arrest; R, tre procability cf
incarceration given conviction; F,, the cost of arrest; Fb; the cost of
conviction net_cf arrest costs;F., the cost of incarcerztion net of arrest
and conviction costs. Also, an increase in Wi’ the wage for illegal
acuvitieé, is éxpected to encouragg cri‘me and an increase in WL.’ the
wage for legal income-generating activities, is expectad to dater crime.
if any of these variables were mot found to have their predicted effect on

crime, however, no inconsistency with the model could te concluded.
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FOOTNOTES

TThe Becker/Ehrtich analyses use a comzinad procability of
arrest, conviction and imprisonmen:. T hey assurme that, in a given
fime pertod, this probatility is independent of the mumoer of crimes
committed. The length of the time period i3 cng ye=r in the amoirical
analysis. ‘

In the appendix to his article, Snhrlich deces consider the case
where P varies with the amount cf time speant in crima. Howewver, he
only considers the case where the marginal and average orobaonilities
change by the same percentace with an increase L The amount of
time spent committing crimes.

2If P and PN rise by the same percentags wres X increases then:

sS~/P ,'S PP

('l

Sx o sx
Substituting into equation (1.20): -

dN* = 1 E_ED(U',-U ~QUU -Gy
& Fe U —(I—F,UQ-QUJ,:I.

= p [ap(u ¢ QU ~GQU \(L,,-U-Q\ug-QuA;]_

aN* ' .
= %—o as dP(Ux-(t-Q)Uz U+

U—-(t-Q)L..-—QL 5 é X!

But, from equation (1.12):

du = dP(U -(1 —Q)U -PQU! PG ~(1-Q)U5-QU,)

- d *

e o d: < Osir}cedu;>0
% =1-a-)N

Let z=(1-H)N

then In Z=N In (1-9)
but In (1-q>)as -¢-

e In EA

and = 1-e"bN



CHAPTER I

THE SUPPLY OF OFFENSES

The Behavioral Function

Given the validity of the ceneral approach and of the implications of
.the model developed in the preceding chapter, a behavicral function
can now be épecified. This functicn relates the number of offenses an
mdlvxdual will commit in a given time pnmod to the variacles which
ar‘e'assx..zmed to affect his criminal activity. Tre general form of this
behavioral functicn is: |
2.1 7 _ cij ﬁj(@ij:r:aij: 'j QU,RU,'VVL,,/VLJ,EUI
Variables (pil’Q and R\J are respe tively, the protabilities of:
ar-res‘t for one offense, conviction given arrest énd incarceration gi\.en'
conviction. The "i" subscript refers to the ith crime type and the "j"
.subscript refers to the jth individual, The costs of apprehension are
represented by Faij’ d;'ae costs of conviction, net of apprehension costs,
are represented by Fbij and the costs of incarceration, net of arrest and
convicti'on. costs, afe represented by Fcij' The wage for :he jth indivi-
jdual for the ith crime type is symbolized by W; And W__; represents

the legal wage rate for the Jth individual, The number of crimes of the

ith type by the jth individual is indicated by c;.



An additional variatle, e\J , is added to denote other variables whicﬁ
may affect the individual's propensity to commitacrime of type 1. There
are a number of factors which have not yet been included in the
analysis, and which might affect the sucpply of crime. For-’exam_ole,

e might includé: income other than wages (the W' variable); facters
such as age or marital staws which might affect attitudes toward risk;
prior criminal record, which might af:*'éct the cost of apprehension,
cenviction and punishment; or costs and gains from zlzernative
criminal activities. |

Tre analysis of the cehavioral implicaticns ot; re model developed
in the last chapter revaals the fcllowing set of hycotheses regarding

the effect of “he variables entering egquaticn (2.13 on total offenses:

< >
2.2) &3 = O Sciy = o T
SCbU ‘ Jfau . sv‘llj
$<ij <ITH : $cyy
o - ’ fo
§.Qij _ SFbLJ . S\NL_J
Scij =0 Scij =0
SRy S SRy

As noted in the last chapter, a departure from ary of these hyootheses
does not indicate an inconsistency with the model.
If all individuals were alike, the behavioral function (2.1) could

also serve as an aggregate supply fuaction in a given pericd of time,



If equation (2.1) were of a linear form, it could be rewritian as:

o 2 3 a
=a.. 1. A o+ Db, +
@.2) ey = ayt+ vl by + o r—""‘lJ b3, F?J + 055 Fﬁ
5 S 7 .. 8 . .9
.+b. . R..+o0 W . +b . W _+bBT e..
bij Qj + 05 Riy ¥ Wiy T8y Wiy TG %y

If the coefficients (i.e., the a's and the b's) were the same for all indivi-
duals, the mdwcdual equations couid easily be summed over all delduals
ina éounty. Dividing the terms in the summation eguation by the popula=
tion of the county, the aggregate supply of crime equation for the kth

- county is: N ’ . nk nk . nk

<

£ c.. £ ¢ .. 2Z& Fa £ ..
z.3) =1 = a.l-:-bi’ = ¢1]+bi IR b?i=1 e

kS T . &

where nk is the size of the population in the kth councy.

The behavioral function can now be written for all ccunties as:

.4 (65)) { w222 L3P L, 425
, A Atk = a tbi §1k+bi;—ik—aF +to F o+
5 = 6.3 7= 3~ L9~
b, Q, + ‘R_.biw +D W b3,

& ' . :
N ik is the number of crimes per cagita of the ith type in the kth county.

The "k" subscript refers to the kth county.

There are two considerations which must te examined more fully
before testing the hypotheses (2.2) of the a‘ggregate behavioral function
(2.4) and interpreting the results. First, there is the problem of reverse
causal.ity. That is, the level of cr-in";e in the community rhight affect
decisions azout the level of law enforcement in the community. The

second consideraticn is the separation of two forms of deterrence:



1) by discouraging individuals from committing offenses because of low

expected gains (deterreﬁce) and 2) by preventing offenders from

committing additional offenses thr-cug‘.v incarcararion (incapacitation).
Reverse Causality

The lrevel of crime in a community might aifact both the supply and
demand for la_w enforcement. Cn the demand side, if a community had
a high crime level, and perceived a "crime pro"volem," the citizcenry
might demand more protection. Con.versely, communities with little
crime would procably not allocate many rescurces for law enforcement.
By only considering the demand for Iéw enforcemant, one would expect
to obser;ve a positive relationship between crime and law enforcement.

Considering only the effacts cn crime of the demard for law
enforcement, an inceease in crime will raise the demand for law
enforcemant. And, consideriﬁg only the supply-of-offenses f;unc:ion, the
relationship between crime and law enforcement is negative, Both of
these effects are ob’ser:\/ed cogecher wihen analyzing the relationship
begween crimg and iaw enforcement.

A third factor which affects the observed relationship between crime
and law enforcement is the subply of law enforcement effect, Holding
criminal iustice inputs vconstant, an increase in the numter of crimes
committed is expected to reduce the level of law enfarcement provided.
For example, in the case cf arrests, holding the size and guality of the

police force constant, an increase in the nurmber of crimes cormmitted



will recduce the rate of arrests gcar crime committad.

The simultaneous namure of the relationship betwean the su,oply of
law enforcement, the demand for law anforcament and the supply of
offenses must te taken inNto account tefore intarpredng the results of
the tests of hypotheses in eguation (2.2).

The law enforcement variables in ecuation {2.4) which ccould be
related to the crime rate in a simultanascus fashicn are: d}, the average
probability of arrest for one oiffense; Q, e average procability of
conviction given arrest; R, the averace orotarility of incarcaration
given convicti'on; F2, the cost, o the cffernder, of being arrestad; Fb,
the coét to the offander of being incarceratad, net of arrest and Senvic-
tion costs.‘

Below is a brief description of sucply and damand considerations

for the law enforcement variables.

THE PRCBABILITY CF ARREST

" The supply of offenses function can be simply representad by:
@.5) /Ny = 7($,)
where (b is the probability of arres: .for one offanse, xrefers to all other
variables, and we hyp§thesize that §(C/NYV§Q<O. The demand for
police inputs can be simply represented by:
.6) or= KC/N,y)

where r is some measure of police inputs, C/N is the crime measure

and y is a composite of all other variaples which affect the demand for



nolice inputs. The higher the level of crime, other variables held
constant, the greater the demand for police inputs Ty the community.
That is, we hypothesize thatér/§ (C/NDO.

The supply of law enforcement can te simply represented by the
following arrest r'ﬁnc:ion:
@.7 & = g(C/N, r,2).
That is, the prekacility of arrest is Zezermined by the level of crime
(crime rate), the amcunt of éolice rescumeé, r, and other variables
(representad by 2). An increase in crime, holding police resources
constant, is expgectad o Icwer:.che orocaocilizy cof acprehension. Tnatis,
we hypothesize ma:@/s (C/N)YL0. A~d an increase in police resources
is expectad to increase the grocability of arrest. That is, § u‘b/& r0.

Madjiéson ard Passell have examined &-.e above relationships,
and their results confirm our l':y;:c):he‘ses.2 They find thar holding oter
variables constant, high crime precirdts in New York CiYy are assigned
moé police 'pe-rs',onnel. And in a t2st on variables affecting the prooa-
bility of arrest, an increase in pol“ice rescurces will raise U';e prcoa—
bility of arrest and an increase in crimé, holding police resources
constant, will lower the probability of arrest.

The effect of an increase in crime on @ is still ambiguous, since
§$/5C<0,89/8r)0 and§r/SCD0. However, it seems unlikely that the
increase in r would te so great as to cause more law enforcement (d))

than before. Thus, the effect of an increase in crime on & is most



likely negative, and a simple QLS esdmata of ¢ on crime may Sver—

estimate the acwual effect of d) on crire in the supply of offensas functicn.,

OTHER LLAW ENFCRCEMENT VARIAZELES
- The other law enforcement variatles in equation (2.4) have not

been explicitly examined by other authors in a simultaneous fashion.
Therefore, nypotheses about supply and demand re'tationships cannot be
verified by examining other sludies.

In this anaiysis, decisions as ©© exgendiures to be made for
Ié.w enfarcement aftar the arrest stage are made centrally. Therefore,
although cne community with a hign crime rate might desire greater
expenditures for law a**.r’or*ce#..ent, “he allocation of funds is made at
the Smt2 level. The rest if the Stat2 might not wish to raise expendi-
ures. Thus, demand effects for Iau; enforcement are hy;_:othesized
© to be small.

On the supply side, an increase in the number of crimes, hotding
d) constant, will increasas the number of irdividuals enteriné the court
system (of the county). The numter of ccn.vicgioqs and incarceration
sentences could remain the safne Qi&wut the court system incurring
additional costs. What might happen is that the "guality” of each case
might be lower; For example, one cbserves the widely_ used practice
of pleé bargaining in high crime areas.

When slea bargaining occurs, a defendant is asked to plead guilty

and therefore not demand the court resources of a trial, As a reward



for mot requiring many court resources, the defendant recaives &
lower conviction charge ard/or a lower sentence. Thus, when crime
increasss, @ and R can remain ccnstant by lowering F2, FP, and FC.

It is reasonable that the court's response W an increasad caselcéd,
holding. the budget constant, will result in a greater amount of ptea
bargaining. When plea targaining occurs, offenders incur lower costs
since the time to case resoluticn will Se shorter and also there will be
a reduction in the average sentence length. Further, coun;'is waould
more likely adopt a policy of plea bargaining than of reduci.ng te
probabilities of conviction and sentencing (Q and R respectively).

Thus, the reverse causality a2ffect of an increase in crime on Q
and R would be qu.ite small sincé both supply and cdemand effects for
law enforcement will be weak. For Fa, £9, anad F© the reverse
causality effects would be negative. This ts because the effects of an
increase in crime oﬁ t—hé dremand for these variables is hypothesized
to be small, and the supply of law enforcement efféct ts thought to

exert a negative influence on the supply of F2, Fb, and F°,

Incapacitation
If criminals were not sensitive to changes in the expected punish-
ment, there might stj.ll te an cbserved negatWe relationship tetween
‘ crime _and law enforcement because an increase in crime would reduce
the supply of law enforcement. If neithar deterrence nor supply effects

occurred, ore might still observe a negative relationship between crime



and law enforcement since there might te incapacitation effects.
Assurning neither detarrence nor supply and demand effects, an
increase in the probability of prison (P x @ x R) will decrease the-
rnumber of criminals who are free to commit crimes ag'ainst the public
at large. That is, the additional criminals who are incarceratad are
prevented from committing crimes. The phenomenon of criminal
prevention through incarceration is called the incapacitation effact..
Some authors? have investicatad the effects of law enforcement on
crime throuch incapacitatién effacts only. Others,s nave scucdied inca-
pacitation and deterrence effact tagether, For this study, we use the
_ model developed oy Ehrlich;a In his mccel, the crime rate is a function
of the percent of the population which iélcriminal, the percent of the
criminal peopulation at large, and the average number of offenses
committad per criminal per Slear. Assuming no response by criminals
to incentives and as-suming a constant size of the entire population and
of the criminal populacioﬁ, Errlich finds the following relationship:

2.10) . k=NS§
T

[ﬁ his analysis K is the number of crimes divided by the size of the-
populatioh,-, N is the average nurmmber of crimes committed per criminal
in a given time period; s is the percent of the population which is
criminal; P is t;he probability cf incarceration and T is the average
time served.

In this analysis the protacility of incarceraticn has three compo-
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nents: arrest, conviction given arrest, and incarceration given convic—
tion. For cur analysis, equation (2.8) becomes:

@.11) K =NS
TFPQRT

The elasticity of tha crime raﬁe with an exogenous change in the law
enforcement variables is computed, usiqg_ equation (2.9). The probabi-
lity of arrest is assumed to follow the distribution shown in equation (1.23),
with q) as the exo{;endus component. The elasticity of the crime rata with
respecf. w0 ¢ is:

2.12) . Gxd = §K . D = -OPdQRT
, 5O < 1+PQRT

The elasticity of the crime ratz with resgect o Q, R, and T is:

2.13) Cq OOt = ~PSRT
; 1+PQRT

Substituting from squation (1.23) and (1.25), the elasticities are:

@.14) G, o == e “ON.grT
1+ -2"Ny QrT

and

— - - -ON
@.15) GKQ -~6KR_G = -1 PN QrT
1 + (1-e~PNGRT

Later in the analys;ts, data on the values of the exogencus law enforc_e-
ment variables: &, Q, R,vand T are presented. Sut, in order to
estimate P, the avérage numbér of crimes committed per criminal (N)
must be estimated.

Another way to tllustrate the relationship between crima and

P




incarceration is:

(2.'15) Cr = N(S-J)

The number of crimes in any period {Cr)is egqual to the average number
of crimes committad by each offender (N) times the total number of
offanders who are not incarcerated. (S is the total number of offenders
and J is the number of oifenders who are.incarcerated.) » Dividing both

sides by the size of the pcpulation (Pep):

@.17) K=NE-J)
. - Pop
and
(2.18) N=_K
S-4
‘Pop

Three of the variables if\ equation (2.186), k, J and Pop are easily
. measured.v F;ar; "F‘.é.l. Index™ falonies’, the ngn_’sbér of crimes per .
160,000 population was 3,779 in 19703. The average number of o..‘fende;‘s
incarcerated in New York State was about 19,0009.

In order O estimate §, the following assumptions are made: 1) all
criminals are males and 2) all criminals follow a fifteen—year criminal
caréer, beginni@ at age 15 and ending at age 29. I[f all males were
criminals, then at any one point in time, about twelve percent of the

. total population would be active criminaié‘o. If between five and ten
percent of males.were criminals, cetween .6% and 1.2% of the otal

»

population would be active criminals. Thus, S is estimated to be



between .6% and 1.2%, and N is cetween three and six.n That is

active criminals commit, on the average, between three and six
felonies per year.

Estimating N to range from hre2 0 six crimes ger year, the
incapacitation effect can now be ‘separa:ed from the total effect of law
enforcement on crime. After taking supply and demand of law enforce-
ment effects into account, the extent o which the measured slasticity cf
con the cr‘ime rate is greater (in absolute value) than the estimata
provided in equation (2. 14) indicates the extent to which deterrence cof crima
effecf.s exist ceyond the incapacitation effects o."(.f). The same relaticn—
ship holds fiar the measured elasticites of Q, Fi, and 7 on crime and
the elasticity prédicted by equation (2. 15). - And if there is evidénce that
" eriminal detarrence effacts exist, observed effects r'_eﬂ.ec‘.: a combinaticn
bf deterrence and incapacitaticn. The observed eifect overe;stim_ates th_e
pure deterrence effact and the pure incapacitation effect,

Another indicator that there are not only incapacitation effects but
also deterrence aifects is the relationship between the cost variables,

F2 and FP, and the crime rate. 2"

‘Bolding constant the supply and
demand effects of crime on F> and Fb, there will be a negative relation—

ship observed tetween F2 or £ and crime, only if deterrence effects

do exist.



FCOTNCTES

1Mami.eso:'\ and Passell, "Homicide and Rotbery in New York Ciy™

2[:\ one equation, police manpower in a precinct is predicted,
suing crimes in the precinct, sopulation of the crecinct and other variables.
Holding populaticn size and other variacles constant, the log of polics
manpower varies direcily with the log of crimes committad. The
results are sicnificant.

In a second aquation, the arrest rate per crime committed is
predicted as follows:

NP =athin @/KPC InsS+e

where P is the arrest ratz, Z indicates pelice manpower, K measures
the numrter of crimes, and S is an indicator of nasiginborhocd stability.
The apove aguation can te rewritten as:

InP =a+e(InZ) - 5(Iak) + ¢ InS +e.

The ccefficient b is found o be positive and significant., Therefore the
arrest rate is 2 positive function of the level of police 'vwanpower* and a
negative function of the 1eve1 of crime.

S”hrhch does examine the cverau (reverse causality) relation .shto
between the prcbability of imprisonment and the crime rate. Using a
two-stage regression, the log i linear estimate of P, the probability of
imprisonment, is a functicn of pelice and court ex"end tures per capita,
the crime ratz (per pcpuldtion), population size and other socio-ecoromic
variables. Holding resources (Expanditures), population ard other
variables constant, an increase in crime will lower the precpbability of
impriscnment, The elasticity of the probability of imprisonment with
respect to crime is found to be adbout - .85 and significant. Holding the
crime rate constant, the elasticity of the probability of imprisonment
with respect to police and court expenditures per capita is found to be
positive but not significantly greater than zero.

4See: Shlomo Shinnar and Reuel Shinnar, "The Effects of the
Criminal Justice System cn the Control of Crime: A Quantitative Approach, ™
Law and Society Review 9 (Summer 1375); and David Greenberg, "The
Inca.pacx..acwe =ffact of lmprisonment: Some Estimates,” Law Law and
Society Review 9 (Summer 1875),
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See: Danizl Nacin =nd Alfred Elumstain, "On the Cotimum use

of Incarceraticon for Crirs Contrel,” Cozrations Research (forthcoming)
-and Shrlich, "Partciparicn in filegidmale Acusties.”

Schetich

7 ) .
These crimes zre: murder, racs, assault, roocery, turglary,

grand larceny and auts e,

8 iy i= : Caemd £ : = = : :
Spacial information was staired from the F .B.1. this crime
rate is an average of e crime rates in the 62 counties in Naw York Stata

nge 15,000 is =& == cof ocrisoners in Stat2 sacilities and local
facilities for Decerrcer 2C, 1370. Indivicuals who were nct yet convictad
were not included in o= ~z. Scurces of Informaticn: Michael Hindelang
and otrers, U.S. Scurcs=cocx of Criminal Justice Statistics 1973,

V.S, Law Enfcrcamant A =s.s—=rce Acrumsiration, Natienal Criminat
Justice informaticn 2ng Sm=mstics Sarvice (Washingion: Government
Printing Cifice, iS73) p. 53 '

1OT. < ..

ne age/sex brez<downs were derived from: Department cf
Commercse, U.5. Sure=s =f the Cansus, County and Cizy Data Bock, 1572
(Washingwon: Goverrirenst Srinting Cffice, 1373)

11

12% x 3% = &%
1255 x 1G5 = 1.27

Total crimes _ L
Boo x 5= = S Telonies per year,
Total cirmes

Poo x 1.2% = 3 felcnies per year



CHAPTER Il

MEASURING LJ%\N ENFCRCEMENT VARIABLES AND
THE CRIME RATE IN NEW YORK STATE

The link between police and court activities and crime is a difficult
one to detarmine, There are two reas‘ons for this. First, even tf
measures of law enforcement could ce readily estimatad, the relation-
ships between the law enforcemment variables anrd crime are cecmplex,
These cifficulties were discussed in the previous chapter. Secﬁnd, it is
not easy o measure law enforcement or to measure the crime raﬁte, This
cha_otér_‘ addresses e measurement issue. Specifically, this chapter is
an atzempE :ob provide reascnable proéedur‘eg for estinﬁa:ing R,Q, Fa,Fb,
F<, ¢, and :!_";e crime r:aﬁe. These 'es:imateé are based on data available

on criminal justice processing and crime repgorting in New York State.

Fe‘._ony Case Procéssing
This is an analysis of the supply of m offenses in New York State.
A criminal offense can be designated as a feio'ny, misdemeanor or a
violation‘according o the New York State criminal code. Felonies are
the most serious offenses and violations are the least serious. Table 3
lists major felqny crime catecories in Ne\;v Yerk State, as well as

. misdemeanor and viclation offenses. Non-felony crime categories are
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TABLE 3

CATEGORIES IN

NEW YORK STATE

Felonies

Misdemeanors Violations

Crime Code =

Crime

Crime Code #

Crime

10

130
140

150
160
170
180
190
200
210

370

murder
manslaughier
negligent homicide
rape

robbery

assault

burglary

possassion of
purclar's wols

“grand larceny, not

auto

grand larceny, auto
tert

possession of swlen
procerty

fraud

forgery

arson

prostitution

other sex offenses
drug offenses

cossession of danger-
~ ous weapons

driving while intoxi-
cated )
apandonment of
children '
gambling

malicious mischief
other felonies

81

31
i21
141
191
201
21

152
232
252
282
272
292
302

312

332
342
as2

362
3e2

unlawful entry

gossession of curglar"* wols
jostling

possassion of swolaen property’
sex offenses

" drug offanses

possession of dangerous
weapons .
aiding an escaped priscnar

petty larcency, ncot a.uto
un‘aQ:hor‘ized use cf auto
fraud

prostitution

assault

offernses acainst children
violating the liquor laws

_driving while intoxicated

other motor offenses
intoxication

disorderly conduct

cambling

malicious mischief
criminal trespass
violating local ordinances
other misdemeancrs and
violations



pertinent the analysis, since many offenders who are arrestad on
felony charges are .pmcesséd through some court siages on misdemea.jor
or v'iola:ion crarges. T‘Ee New York State laws provide cetailed
descrictio;ﬁs of sach crime.’

Figure 5 is a simplified ske:c}\ of case procassing for gersons who
have committed a felony offense and have been arrested on a felony charce.
After the charges have been recorded (tooked) at the lccal police levei,
the case is brought to the county tranch of the New York State court

sys=m. Pre-court srocessing entails the arresiing officer presenting

oy

she case w0 a district attorney (D.A.). At thatiime, complainants also

0

appear before the D.A., whe listens to the information .and reassasse
the c}'arges. [t'is possible for the D.A. to dismiss the case at this
point if it i3 thought that there is insufficient evidence 5r_‘ if complainants
withdraw their camplaints. The D.A. may also change the charges.
Once the case is aése_ssed by he district attorney the case advances
to the lower ccurt for the next stage: arraignment. At arraignment,
charges are férmally pre‘sented o the defendant. There is a judge
presiding over the court and a prosecuting attorney. At the arraignrhent
stage, it is possible for plea bargaining to occur as follows: the felony
charges will te dropped to the misdemeanor level, the. defendant will
plead guilty and the case will De resolved. The cuilty offender will be

given either a non~incarceration sentence, or a local iail sentenca of up

to one year. Since arraighnment aorrally occurs within twenty-four
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Figure 5 = Criminal Justice Processing in New York State

Qutcomes



trours of arrest, when such plea bargaining occurs, very little time
is necessary for the resolution of the case.

If the case is not resolved at arraignment, there are two gossibia
outcomes: eitter the charges will te reducad © the misdemeanor level
and the case will ce screduled for a trial in the lower court; or the crarges
will remain falony charges and the case will be advanced to the Grand
Jury. [aeither case, the judge will set a kail amcunt. The accusag Tus<
cay the bail amount or purchrase a bail tond cr he will be detained in =
local jail facilizy until further criminal justice processing.

If tried and convicted m the lower court, the defencant will receive
a maximum santence of up to one year in a local jail facility and his
conviction charge will te eicﬁer a misdameanor or violation offense. F

the case is advanced to the Grand Jury, the offendar will most iikely
re_ceivé an indictment, Thatis, tf the Grand Jury cecides that the

charges are well-founded, a written accusation is prepared, charging

the person with having comr_nitted a r;elory. This accusation is called an
indictment., The indi.ctmer-wt forms the tasis far prosecution in the next
'court, the superior court. The Grand Jury may chanéé ;he felcry charces,
but there is no plea bargaining :at the Grand Jury stage qf processing.

An indicted defencant faces trial in the superior court. C;‘ten, an
offender pleads 0 a misdemeanor charge or to a lesser felony charge

in _the su_eeéicr court and no iury trial will cccur. Whe:her; or not plea

bargaining occurs, the offender, if convicted, can te convicted of a



felony or of a misdemeanor or violation offanse. If the offender is
convictad of a misdemeanor or violation offense, ne will receive either
a non—-incarceration sentance or a jail sentance. If the offender is
convicted of a felony offense, he may also receive a sentence of one year
or more 'm.a State prison facility.

A case which is resolved by trial in the superior court requires the -
mosf time in ke criminal justice system. It might take more than one

2

year .‘or_‘ the case to f‘each final resolution, not including appeals. And,
a deféndant may spend a part or all of his prertrial time in detzntion.
Whethef the defendant is free or detainad pefore the case is resolved
deperds on the amount of cail se: by the judges and also Zegends cn e
offender's ability tO pay “he mail amount or to purchase a tail bond.

From ?J".é descAr-ipti'cm of felony case processing, itis obvious that
there are several ways in which an offender can Je acquitted (or have the
case dismissed) and there are several ways that.the offander can ke
convicted. For example, a defendant may have the case dismissed in
a matter of hours at the pre-arraignment stage. Or it might take over
a year to ﬁnélly have a jury return a non-guilty finding 'm'the superior
court. If a defendant is convicted, he may plead guil't_/ at the arraignment
stage, and be convicted of a misdemeancr offense. Or he 6ay te found
guilty by é jury after a lengthy courtroom trial. If incarcerated, his
santence could range from one day in a local jail to tlifa imprisonment

in a state penitentiary.
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" Measuring Court-Related Probabilities and Costs

Data on Court Outcomes

Tre dara on court outcomeas for felony arrests in Maw York Stare is
based on annwual mallies of outcomes in the lower court, the Grand Jury
and the superior ccurt in each county. Cutcomes are grouped ty crime
code (see Tatle 3). The crime code refers o the criminal charge of
the indivical as he.en:er-s each stage of court grocessing.

It wouid e guite misleadin-g o measure tha protability of conviction
for a person arrestad on a rokcery chgrge, for exarmple, by dividing the
number of persons ccnvicted on a robbery charge (in the sugerior court)
Sy the toral number of persens arrested on rctbery charges. Cne mis-—
leading facwor is that court grocesses are slow. IR might take well over
oée yéar tetween the time of arrest and the time of final conviciion in the
supericr court. Thus, many of the persons con,v.ictsd this year would
have teen arrested last year. And, .m-:-s: of the persons arrested for
rotbery offenses this year wouldvnot yet have completad their court
processing. -

To recuce the prcblems of me;surement due to time lags, we base
each individual probability on the nurmmber of cases er;tering at that
particular ccurt stage. For example, in order to measure the probatility
of conv;ction in the lower court, we use the ptal number of felony cases
eﬁ'tering :heblower‘ ccurt as the base rather than the total number of persons

arrested on that charge.



.Another- misleading factor in measuring the probatility of conviction
for one particular offense (in this exampla, for rotbery) is.that many
persons arrested on robtery charges are convictad of other offenses.
Dividing te numter of gersons' convictaed for a roceery by the number of
persons arrestad on robbery charges would prebably lead o a serious
underestimation of the probability of conviction for a rocbar. Most of the
persons arrestad on robbery charges would be convicted for lesser feleny
offenses or of misdemeanors.

Since i.:\divi.dualﬂcr‘ime catageries are diificult to trace throuch the
court systam, we aggregacg a selectad number QF offensas intd two caie—
cories: violent crimes and property-related crimes. Tneselaggregations
are made to reduce thé proclems which arise from reduction of criminal
charges as a cas2 advances through the criminal justice system. Alseg,
the charcges are selected to match the charges in the data on arrests

. and complaints, discussed latar. Violent felonies are: murcer (code 10),
mansiaughter (code 20), negligent homicide (code 20), rape (c;cde -0),
and assault (code £0). F-’mperty-related l’él‘ony offenses are: rocbery
(f:ode 50), turglary (code 70), possession of stolen property (code 140),
possess.icn of turglar's tools (code 80), grand larcency (code 100), and
auto theft (code 130). We also aggregate all felony charges listed in
column one of Table 3. Thus, total felonies refers to all felonies, violent‘
felonies refers to the selected number of violent felony offenses and property-

relatad felonies are a selected group of f‘eldnious property-relatad felony



crimes. Total felonies encompasses more offenses than the sum of the

offenses in the violent and property-related categories.

Data for the lower ccurt. .Two tallies, which are made by the lower
courts of each county, are usad in our calculations of the court outcomes.
These tallies are annual aggregates of monthly tallies. The first of the
two tallies is calléd, "Return B: Procedural Outcome of Criminal Cases
in Preliminary Courts. "3 Eor each crime code listed in Table 3, (Cocdes
refer o the‘ arrest charges rather than dispcsitioﬁ charges) the following
count is made: total numser of dié;:::::s'u‘:ior'ts,4 towal number of convictions
and sentences, total number of acguittals and cismissals ard total 'number‘
transferred to the Grand Jury. Since we do nct nave data cn pre-wrial
processing, we aésume that all persons arresiad enter the lower cour:s.r
Using the data in Return 3, we calculate for all felony offenses, violent

felony offenses and pr‘obert‘ -related falony cffenses:

(3.1) Percent advanced to Grand Jury = sotal number transferred to
(Percent not receiving final the Grand Jury
disposition in the lower-court) total nurrber of dispositions

1- Fercent advanced to Grand

I}

(3.2) Percent receiving final disposi-

tion in the lower court - Jury
(3.3) Percent convicted in lower . = Number convicted and
court - sentenced -

number convictad and sentenced
+ number acquitted or dismissed

The other tally of outcomes from the lower court is called, "Return E:
Report of sentences in criminal cases—lower courts." The lower court

return E (there is also a returmn E in the superior court) lists sentences



imposed on all persons convictad' in the lo;ker court. The sentences
are listad for each crime code, where the code refers W the convictien
charce. Since a felony conviction cannot occur in the lewer court, all
conviction charges are for misdemeanor offenses. The lower court V
Return E liscs: total number of defendants sentanced, toal rumber sent
to a local. jail, total number fined, to=l number giveh a protaticnary
sentence, total number given a condit£§m1 discharge and womal number
given an unconditional discharge.

It is impossible to separate,. in e lower court Remurn £, which
sentences were for indivi_duals arrestad for felony offensas and convictad
of misdameanors and which sentences were for individuals arrested for
misdemeanor.of.‘enses. We assume ‘:ha: sentences are based solely on
convic_tion charge and we ccm‘oin_e the fallowing convicticn charges for
violant offanses: jostling {code 121}, sex offenses (coce “.é}), assault
(code 232) and malicious mischief (coce 342). These are common Mis~-
demeanor conviction charges for persons arrested for murder, rape or
assault. We combine the following conviction charges for progerty-
related offenses: unlawful entry (éode 31), possession of burglar's tools
(coce 91), possession of émlen property (code 141), péty larceny (code 112),
unauthorized use of an automobile (code 132) and crimiral tresspass
(code 352). These are common misdemeznor conviction charges for
felony chafges of robbery, -bur'glary, grand larceny and auto theft,

For all misdemeanor and viclation convictions in the bwer court, for



selectad violent crime convictions in the lower court and for sélectad
property~relataed criminal convictions in the lower court, we compute

e following:

(3.4) Percant jailed upon convic— = wotal ~umber sent o a local jail
ticn in the lower court wotal numper sentanced

(3.5) Percent not jailed upon con- = 1-Percent jailed upon conviction
-viction in the lower court in the lower court

Data for the Grand Jury. The tally of outcomes in the Grand Jury is

called, "Rsturn C: District Attorney’s Raport on Grand Jury.” For each
county and for each crime code (code refers o charges when the case
entars the Grana Jury) the following information is shown: total number

of defendants actad on, tctal nur:nber‘ of defancants indicted, total numier
recommended for youthful offender treatment, total numcer r‘emr‘ﬁed to the
lower court and total numter for which no bill was returned (i.e., the

charges were dismissed) we calculate:

(3.8) Percent indictéd from the Grand = total rumber of defendants
' Jury - ' indicted
total numoer of cefendants
disposed

The crime category aggregédons for Rzaturn C are the same as the
aggregations for Raturn B.-

Data for the superior court. There are two sets of tallies in the

superior court. The first is, "Return D: Qutcome of Prccedures in
Supreme and County Court," For each county, tailies are made by the
(felony) crime code determined by the Grand Jury. The following informa-

tion is listed on the Return D: total dispositions, total number of convic-
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tions ty (jury) verdict, otal numter of convicrions by plea, total number
acguitad by jury, total acguitied or cismissad by the court and others.
For all felony offaensas, szlacied property-relatad felonies and selectad .
violent felonies we calculare:

total number of convictions by
(3.7) Percent of convictions = verdict + total nurmcer of

in superior court convictions by plez
rotal number Of dizpgositions

There is also a tally of sentences from the superiar court: "Raturn
E: Report of Sentances in Criminal Cases-Higher Courts.” Her;e, the
crime catecgories indicaia tre charges at the time of canviction. Convictizn
charges for felony indictments may te fzionies or misdemeansrs or
violaticns. The following informartion is listed the Return £ from the
—highér- court: total aumber sentanced o state prisons, total sent to state
reformatories, total sent o a state reception center (pre«—prison place-
ment), totél sant to leecal jailg, wtal fined, total probationary sencences,'
total given a conditional-dié;:ihargé and :otal‘give.—; an unccnditional

discharge. Given the information on the higher court return &, we

calculate:

(3.8) Percent of progerty—-related = . total sentenced for criminal
crimes convicticns in the codes: 50, 70, SO, 100, 130 and 140
superior court which are total sentenced “or criminal
felonies codes: 50, 70, 30, 100, 130, 140

81, 91, 141, 112, 132, and 353

(3.9) Percent of property~related = 1=-Percent of property-related
crime convictions in the convictions in the superior court
supericr court which are which are felonies

misdemeancrs



(3.10) Percent of violent crime

convictions in the superior =

court

(3.11) Percent of violent crime

convictions in the supericr =
ceurs which are misdemeanors

{3.12) Percent of all convictions

in the superior court which =

are felonies

total sentenced for criminal
codes: 10, 20, 20, 40, 80

total sentenced for criminal
codes: 10, 20, 30, 4C, §0, 121,
191, 232, and 342

1-Percant of viclent crime
conviction in the superior court
which are felonies

wotal sentenced for all felony
crime ccdes

1otal sentaencad Tor zll felony,
misdemeanor and violation crime
cocdes '

Further, we calculate, for all persens sentenced in the superior court,

for pcersons sentancad for selectad nroperty-related offenses (codes: Z0,

70,580,100, 130, 140,81,61,141,112, 132 and 152) and for persons sentenced

for selected vioclent crimes (codes: 10,20,30,40,80,121,191,232 and 342):

(3.13) Parceant of convictions in the

superior court resulting in =

incarceration santences

(3.14) Percent of incarceration

sentences which are L=

prison sentences’

total number sent to state priscn
+ total number sent to recepticn
center + total numrger sent ©
local jail

-total sentenced

total number sant to state prison
+ total number sent to reception
center

total Aaumber sent to state prisod
+ total number sent to reception
cznter + total naumber sent to jail

Calculating the Court-Related Probabilities

Q: The probability of convicticn given arrest. The pfobability of

conviction given arrest, Q, is equal to the probability of conviction in

the lower court given arrest plus the protability of conviction in the



superior court given arrest. We estimate the probability of conviction in
the lower court given arrest as the percent of felony cases entering the
lower ccurt which result in convictions in the lower court. Thus, the
probability 'of conviction in -the lecwer court given arrest is indicatad by
equation (3.3).

The probability of conviction in the sugerior court given arrést is
the pmbébility of the case being advanced to the Grand Jury from the
lower court timas the protability of indictment from the Grand Jury times
the propability of conviction m the superior court., EZach cf ':Eese preoba-
tilities is estimatad as the. per‘cenvt of cases at each court stacge with that
particular outcome. The protability of convictien ivn the zuperior court
given arrest is estimated by multiplying (3.1) times (3.6} times 3.7).

The estimate of Q is summarizecd by:

(3.15) . Q = Probatility of Conviction given Arrest =
Number of persons total # transferred |{tctal indicted
Convicted Sentenced - | to Grand Jury fro from Grand Jury
from lower court + lower court 11 total disposed by
# convicted & sentenced total dispositions/ Grand Jury

+ # acquitted or dismissed from lower court

from lower court : .
total convicted in

superior court
total # of superior court
dispostitions

R: The probability of incarceration given conviction. The probabi-

lity of incarceration given conviction in the lower court is estimated by
equation (3.4). And the probatility of incarceration given conviction in

the superior court is estimated by eGuation (3.15). The overrall probabi-



lity of incarceration given conviction is estimatad by taking a weicghted
sum of (3.2) and (3.13). The weights are the percent of convictions

occurring in the lower and superior courts. That is:

GE.16) R = Probability of Incarceration given Conviction =
percent jailecd ugon total # convictad vercent incarceratad
conviction from from lower court \+ [upon conviction from
lower court total # convicted superior court

from lower court
+ total # convictad
from suparior court

total ¥ convictad from
sugerior court

"total # conviciaa from lower

court + total # convictad from

superior court

Calcuiati.—:g the Court-Relatad Costs to the Offeﬁder

F2. the cost of arrest. The defendant's case will remain within the

criminal justice system frem the n;xoment of arrest until firal disposition
of the case. Most of the time spe.nt is relatad to court rather than police
procedures. Aithough there are many components to the cost o the
offender, one which seems pértinent is the amcount of time reqguired to
finally dispose of the case, regardless of whether or not conviction occurs.
And, one of our measures which r‘elatés to the amcunt of time it takes to
dispose of a case is the court of final disposition. If a case is disposed in
the lower court, the time to disposition will usual'._} te less than the time
to dispose of a case from arrest to final resolution in the higher court.
Thus, we estimate F2 by the per-ceni of feloa;'ty cases not resolved in

the lower court, That is,Fa is estimated by the percent of cases from the
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lower court which are advanced %o the Grand Jury:
@.17) ' F2 = cost of arrest © the offender =

total number of felony cases in lower court which
are transfarred to the Grand Jury

total number of retony arrast cases consicered by
tha lower court

Fb: the cost of conviciion nat of arrest costs. Fb is the cost, to the

offender, of being convictaed, net of arrest costs, and regardless of
whether the offencder is incarceratad. Here, we assume thatl the cost

reatment the offender

r

of conviction will te a function of the harshness of
will receive,' no matter which sentence is imposed. And, the harshness

of treatment is assumed to be a functicn of the serizusness of the conviction
charge. That is, if 2 person is ¢given a protationary sentence, for e*ample,
the length of probation will be longer, the more saricus the conviction
charge. Qr, if the offender; is given a jail sentence, the length of

sentence will te longer, the more serious thg conviction charge, etc.
Ther‘efbre, the cost to the offender of conviction will te a function of

the seriousness of-the conviction chérge.

As stated earlier, felony offenses are considered to be more serious
~than misdemeanor offenses. Therefore, felony conviction chargeé are
more serious than rﬁisdemeanor convicticn charges. In the aggregate,
the greater the percent of offenders who are convicted of felony offenses,
the greater the overall cost, to all offenders, of conviction. Fb is thus
estimated as the percent of all conviczions which are for felony charges.

Since only higher court convictions can be for felony charges:



3.138) E> = cost to the offender of convicdon rat of arrest cost =

mumber of falonv convictions in Tarior court

el numoer of coavicuions Ln lowsar cours of persons
arrest for felony cifenses + otal rurcer of convictions
in superior court. :

F£C: Tha ccs: of incarcerzation. F - is the cost, © e ofiender of
> 2

incarcerazion nat of arrest and conviction costs. The cost of incarceration
is directly relatad to the length of sentance. The longer the sentence the
greater the cost. 1ne time served is .only partizliy cetarmined at the

time of the trial by the jgdge who sets 2 minimum a:xi. a maximum sanience
to ke served. Cnce the offender has ser'vec.i e minuTm senence, he
s.‘:ate parole BEcard determines how much longer the civerder will remain

‘in prison. We woul_d not expect a larcge variation in averags time ser~ed
be;.vveen counties, holding conyic:ion charge constant, since much of the

decision-making is centralized.

{t is difficult o determine the average length cf orisen sentence
actually served by offenders for each county and for 2ach crime type. To
estimata the average incarceration pericd, per offender, we ;Jse a simcle
irxdicator: the numcer of persons who are seni o prison divided by the
rumber of persons who are giQan senfences of incarceration (jail or prison).

“The cost to the offencer of incarceration is measured as :
G.19) £° = cost of incarceration to the offender =
rurmber of orison sentences frem siTerior court

nurmter of tncarcaration sentences irom superior
court + nurrber cf jail sentences frem lower courz.




Measuring the Crime Rata

The crime rate is the number of crimes divided bty the tbtal popula-
tion in each county. The_difﬁcul:y in measuring the crime rate is that it
is difficult o measure the numrter of crimes which were actually >com-v-
mittad. ' Rather, what is usually measured is some percentage of the
mmbe-r of crimes which have teen detactad and reportad to central
police aurthorities.

To measure the numrcer of crimes committad in New York State
counties, we use data provided by the l’—'.Es.!.6 on their "index" crimes:
murder, rape, rotbery, assault, buﬁg!a}y, larcery (larceny over %50
value), and auto theft. We group violent oifenses w éncluée: roceery,
burglary, larceny and aucd theft. All offenses are the sum of violent
‘and proberty—relaf:ed offenses.

" Crimes are grouped into. large categories tecause of the problem
of criminal charge reduction in true.cc;.xr: system, discussed earlier.
If we did not group the crimes, our measures cf the probagility of
conviction .and sentencing W-Ol_Jld be misteading. ‘

Grouping c-rimes into largér categories creates a problem in the
meastar;ement of crime., Studies7 have shown that many crimes which
oc@r and are detected are never repor'.éd to police authorities., Further,
‘the rate at which crimes are reported ' police varies depending on the .

type of crime. In order to aggregate the crimes, we must inflate the

rumber of reported crimes in each crime category to arrive at estimates



of the actual number cf crimes commitad in each crime category. We
inflate the nurrter of recortad crimes =y “he reciprocal of the rat2 of
reporting of 2ach crime type. Table 4 shows the reporrting rats and the
weight Sy which we inflate the numter of repcrtad crimes for each
crime yre.

TABLE 4

Reportng Rates and Crime Veignhts

. Crime Tyce Repo~ting Raz= Crime Weicht
NMurder 1C05% 1
Rase : =, 2
Rotbery | £0% ' 1.67

. Assault ’ 5C% 2
Surglary - - v €335 - - 1.5
Larceny O som 3.33
Auts theft . . ~ S0% v 1.11

The crime rates are estimated as the ozl number of crimes divided

by the total population of the county. This fraction is multiplied by

100,000 %o yield the numter ol; crimes per 100,000 population. The

estimaies are made as follows:

S.20) .CRp = pr*operiy-r‘ela.lted crimes per 100,000 population =
number of complaints 65: |

(rotocery x 1.67)turglary x 1.5) + x 100,000
(Qarceny x 3.33 Y (auo theft x 1.11)

county pogulation




(3.21) CR,, = violent crimes per 1C0,00C populaticn =

~urmber of complaints of :
(murder x 1)H{rape x2)Hassault x 2) x 100,0C0
county population

3.22) CRt = total crimes per 100,000 pcpulation
=CR,, + CF%p

Measuringn the Probability of Arrest

‘The probability of arrest per offense (3) can be measured by dividing
an estimate 'of the total number of arrests (A) by an estimate of the ttal
rnurmber of crimes commitied (C). In our analysis of the supgly of
offensés, ':he. dependent variacle is the crime rate per pozulation (C/N).
ﬁe extent to which there are measurement ‘errorjs in the numcer of
crimes commitcad,' C, will cause a negative bias in the esc}mated
'coeﬁ‘icieﬁt of A/C on C/N, if the same estimate of C is usad for toth
‘variables. |

By using indecendent estimﬂaces of C to measure C/N and A/C, we
avo;d the prcolem of a possible negative bias on the coefficient of 4)
We use estimates of thé aumrber of crimes committed and the number of
arrests by county based on tallies provided Sy the New York State
~ Division of Criminal Justice Services (DCJS).

The New York State DCJS provides tallies of reportad crimes and
arrests for most police agencies in the s.tate. These tallies appear on
» their, "Return A: Report of offenses known to police arrests.” The Return

A contains the following information: total numter of reported offenses,



rumber of reports found false or groundless, number of regorts solved
by arrest, male acult arrests, female acdult arrests, male juvenile
arrests and fe;'nale juvenile arrests.

We astimate the nurmber of crimes for each crime code by subtracting
t'he‘:otal numbef of false or gfoundless reported oifenses from the total
number of offenses reported. Using the weights indicated in Table 4, and
adding the category of possession of stolen proper‘y to the listof
property crimes, we compute the numbter of crimas commitiad for each
reporting police agency:

(3.23) nurmber of croperty crimes committad =

(number of reported rcoberies (coda 30) (net of
groundless reports) x 1.67) +

(numoer of reported curglaries (code 70) (net of
grouncless reports) x 1.5) +

(number of reporiad grand larcenty offenses (ccde 100)
(net of groundless regorts) X 3.33) +

(rumber of reported auto thefts (code 120)
(net of groundless reports) x 1.11) +

(number of reports of possession of stolen property
(code 140) (net of groundless reports) x 1)

3@.24) number of violent crimes committed =

(number of reported homicides (code 10,20, and 30)
(net of groundless reports) x 1}  +

(rumber cf reportad rapes (code 40) (net of ground-
less reports) x 2) +

(rumber of reported assaults {code €0) (net of
groundless reports) x 2)



@-.25) toal numper of crimes =

rprrber of property crimes + numce.;‘ of violent crimes.
Tre nurr;;er of arrests is computad by adding the numter of persons
arrestad includes juveniles and adulrs, males and females. The esti~-
mates are computad by the following formulas:
@E.26) number of arrests for violent offenses =

(Male - Female) arrests for adults + (Male + Female)

arrests for juveniles for crimes: murder, man-

slaugnhtar, homicide, rape and assault.
3.27) - number of arrests for property offenses =

(Male + Female) arrests for adults + (Male + Female)

arrests for juveniles for crimes: robbery, turglary,

grand larceny, auto theft and possession of stolen

property.

<3.28) Aumber of arrests for all offenses =

Aaummber cf arrests for property offenses + number of
arrests for violent offenses.

In order to arrive at countywide estimétes éf‘ crimes and arr;ests, it
is necessary aggregate police reporting age-ncie's. For each county,
we aggregate the number of crimes and arrests in each city, town and
village. Then, the tallies from reports of Ithe county sheriff are added
to :he total. State police activities are more difficult to allocate. For
each state police troop, we find which céunties are covered and allocate
arrests and complain®s according to the relative population in each

county covered by that state police troop. After aggregations are macde,




the probadility of arrest is computad as follows:
3.28) - probakbility of arrest per violent offensa =

Total nurrber of arrests for violent offenses
numper of violent criumes

(3.30) protability of arrest per property offense =
total numcer cf arrests for gcroperty ofienses
number of property crimes )

3.31) probability of arrest per offanse =

total number of arrests for proderty + violent offanses
number of groaryy + violent crimes




FOOTNOTES.

Crime category listing provided by the New York Staze Civision
of Criminal Justice Statistics.

2\Ne use the tern resoluticn to mean that a case rmust reach final
conviction, acguit=l or dismissal.

3All tallies were provided by the New York State Division of
Criminal Justice Stadstics.

4Disposition means that the casa reaches its final cutcome in a
particular court sage. Here, cdisocsiticn means that cases were
acguitted, dismissed, convicizd or transferred to another court, When
we say that a case reaches final disgosition at a particular stage, we
mean that the defendant was acguittad or conviciad or the case was
dismissed at the court stzge.

3 . . . - .
. To the extent that cases are dismissed before arraignment, we
overestimate the protatility of conviction.

6Scurce:' spacial data providad oy the F.B.l. on Index Crimes,
by county, in New York State for 1570, )

7For~ exarmgle, see: Philip Ennis, "Criminal Victimization in the
United States. Field Survey II. A Report of a National Survey, " ’
President's Commission cn Law Enforcement and Administration of
Justice (Washington: U.S. Government Printing Office, 1867).



CHAPTER IV
ECONOMETRIC SFECIFICATICN CF THE MODEZL
AND REGRISSION RESULTS
Econcmetric Specification
The eqguations for astimating the supply of offenses functions for
New York State in 1870 are‘ presentad telow. We assume a linear form
in the following ecuations:
(3.1) C.R.p=a +by (YAGE ) + b5a(FEM) + bs(NONVV}k +
62 (URBANY, + 55(LOSCHLY, + 55(POVY, +
b (MEDY} + be(’PA‘l-‘)k +og(PCTY) +LictPT T +
by (THIGHER), + 512(TFELONY), + bya(TPRISONY, +
Uy | |
4.2) C.R.p= c+ d1(YAG.;3)( + do(FEM) + da(NCNW), +
| da(URBANY + d5(LOS¢HL);< +dgPOV), +
.d-,(P‘HIGHER)k +.d8(PAP)k + dg(PCP)k +CoPTPXY +
dy (PHIGHER), + d1o(PFELONY), + ¢ 5FFRISONY +
upk " .
(3.3) C.R.\~= et f, CYAGE), + fo(FEM), + F3(NONWY +

Fa(URBAN) + f5(LCSCHL), + fg(POVY, +

_F7(ME'DY)k + fa(PAV)k + FQ(PCV')k + f,o(Pw +
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£y (VHIGHER), + F12(‘JFELONY)k + f130VPRISON), +
Yk
The "x™ subscrii refers o the kth county. There are 62 counties
in New York Stata. The "1° subscript refers to all crimes, the npY
. subscript ref2rs to progerty crimes a.‘;d the "V subscript refers to
violent crimes. The u variatles are the 2rror terms in each of the
aguartions.
The Varizazies
Tatie 5 lists all syrmtols for the variables used in the eguations
G.l) throuch '(-‘.—. ) and crovidas a short.description of each of the

variables, as well as means and standard ceviations.

[§]]

T TAS

L=
VARIABLES IN THE REGRESSICN EQUATION

Syrrooi Description _ Mean 'Standard
) Deviation

C.R.'T crime rate for all felcny 3632.5 3438

" offenses per 100,000 pogulation
C.R.p crime rate for property—-related 3444.2 - 3235
’ " felony offenses per 100,000 '
population
C.R.y, : © erime rate for violent offenses 188.3 231

per 100,000 population

YAGE . percent of the pogulation 9.3% 1.6%
S tetween the ages of 15 and 19

FEM - percent.of population winich "~ 51.3% 1.1%
is fermale



Symbol

NONW

URBAN

LOSCHL

POV

MEDY

PAT
PAP
PAV

PCT

PCP

PCV

PTT

. TABLE 5 (cont'd)

Descripticn Mean Standard
Deviation

percent of population which . 4.2% 5.98%

is nonwhiie

percent of population 50.8% 27.86%

living in urban areas

percent of adult population - 3.3% 1.8%

with 5 or fewer years of school

parcent of families balow the 8.1% 2.8%

national poverty level -

median income 335775 $1501

probability of arrest--all 17.5% 7.1%

felony offenses

probability of arrest-- 15.7% 7.6%

property offenses -

probability of arrest-- 24.7% 7.2%

violent felonies :

probability of conviction 51.2% 17.3%

given arrest for a felony—

all offenses

probability.of conviction given  50.13% . 20.2%

arrest for felony—property

cffenses ' :

probability of conviction - 39.6% 20.4%

given arrest for a felony— ’

violent offenses .

porbability of incarceratit S91% | 26.6%

given arrest for a feiony and
conviction—all offenses
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TABLE S {cont'd)

Symbol Description Mean Standard
. Deviation
PTP probacility of incarcaration given arrest  43.4% 27.0%
for a felony and conviction-—crogerty
offensas
PTV' probability of incarceration given arrest 38.7% 32.3%

for a felony and conviction——violent offanses

THIGHER percent of individuals arrestad on felony 72.9% . 21.3%
charges whose cases reach final dispo—-
sition in the superior court——all oifenses

ul
R

PHIGHER - percent of individuals arrestad on felony 73.4% 22.
charges whcse cases reach final dispo--
siticn in the superior court——orogecty
offenses

VHIGHER percent of individuals arrestad on fziony ©63.9% 27.7
charges whose cases reach final dispo-
sition in the superior ccourt-——violent
coffenses '

TFELONY for those individuals who are arrestad 36.8% 22.0%
- on falony charces and convicted, the
percent who are convictad of a felony—
all offenses ) -

PFELONY for those individuals who are arrested 54.1% 26.5%
on felony charges and convicted,
the percent who are convictad of a felony—— -
property offenses

VFELONY for those individuals who are arrested - 43.8% 32.8%
on felony charges and convictad, the
percent who are convicted of a felony—
violent offenses

PPT percent of offenders arrested on 41.9% 27.2%
felony charges, convicted and
given an incarceration sentence
who are sent to prison—all offenses
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TABLE 3 (cont’

Symbol Description Mean Standard
: Deviation
PPP percant of offenders arrested 42.7% 32.3%

on felony charges, convictad
and given an incarceration
sentance who are sent ©
prison—property offenses

36.4%

(¢]
-t
o]
®

PPV percent of offenders arrested
on felony charges, convictaed
and given an incarceration
sentence who are sent to
prison-—violent cifenses

Below is a short explanation for each of the right-hand varizbles

‘entering into aquaticns (4.1) through (£.3) and hypotheses regarding

their signs. -

1. Percent teenagers (aged 15 through 19) in the population (YAGE)

(source: 1970 Census of Population).

The percent of the population which is tesnaged is expected o have

" a positive effect on crime for two reasons: First, teenagers are

thought to have a greater differential wage (Wy - W ). Their tegal wage

is lower, since they. have less work experience; and their illegal wage

may be highéE tecause of géamr speed and dexterily in committing

offenses. Second, tee_nagers are likely to receive a lighter sentence than
adults, and therefore the cost of convi.ction and sentencing would be lower
for this émup- ’

2. Percent of the population which is female (FEM) (Source: 1970 Census

of Populatidn).



ﬁwe relationship between the percent famala and the crime rate,
holding other variables eénstant, i5 expactad o be a necative one.
This is because wcmen are telisved ©© bé more risk-averse than men
and therefore are less likely o enter in% the risky situation.

3. Percent of the population which is ncawhita (NONW) (Source:
1970 Census of Population).

Nonwhites have a lower legal wage, Wl_: and therefore a higher
aiffer‘ential wége from commiiting crime. Therefore the sign on this
variable is hypothesized to be positive. )

v 4, » Perceﬁt of the poputation ‘aivi;‘»g in urtan areas (URSAN) (Scurce:

1970 Census of Population.

W, is thought to be higher in urtan areas, since it is easier for

[
.criminals to pass _thr*cugh the community undetected by other memters of
" the community. Therefore, areas which are maore urbanized are
hypothesized to have a higrer crime rata.
5. Percent of adults with low Ie\;els of schooling (LOSCHL) {Source:
1976 Census of Population).

Lack of education is telieved to have a greater downwars impact on
the wage in the legal sector than on the illegal wage. Therefore, the
differential wage is gre;a:er for persons with lower schooling and their
propensity to commit c_r'imes is higher,

6. Percent of families which are poor (FOV] (Source: 1970 Census of

Population).




Holding constant the median income of the community, the percent
of familiés who are goor is one ipdicatcr of the percent of workers
with relatively low coportunities in the legal sector. This group, ifa
lack of skill is te reasczn for the low lagal wage, may also lack skill )
in t:hev illegal sector, =nd W may also ba tow. The differential wage
for poor peopla may be the same or lower or higher than qu other people.
7. . Mgdian [ncome (MEbY) (Source: 1970 Census of Population).

Holding constant the percent of families who are pocr, the median
income is an indicator cf possi:le wealth for criminals to sweal. For
this reason, wa ‘a’;JOUld expect a positive reiationship between rmedian
income and crime in the casa of progerty offenses and no relationsnip
in the case of visclent offznses.

But, mecian income is aiso a possible indicator of the offencer’s
tegal wage, V’IL, the greatar the cost, © the oFfénder, of ‘arres:,
conviction and incarceration. That is, the offencer with higher_légal
earnings will incur a greaﬁér moretary cost when he is prevent;d
from workiné. For this reasbn, ‘we weuld exgect a negative r;alatic;nship
bet,wéen median income and crime. |

Consi.derfing both of the abobve Fachrs, median income is hypothesized
to have a negétive relationship with the number of violent érimes committed
and a weaker negativg relationship or e\;en a positive relationship o the

rumber of property crimes committed.

8. Probability of arrest (PAT,PAP,PAV) (Source: see Chapter 3).



The probability of arrest is hypothesized to have a negative effect
on crime.
9. Probability of conviction given arrest (PCT, PCP,PCV) (Source:
see Chapter 3).

This variable is expected to have a negative effect on crime.
10. Probability of incarceration given conviction (PTT,PTP,PTV)( Source:
see Chapter 33, »

This variacle is hypothesized to have a nagative affect on crime.
1. Per;cent of cases resolved in tha superior ‘cour_t (THIGHER, PHIGHER,
VHIGHER) (Source: see Chapter 3). |

This variab'le-represents F2 and is hypothesizad to have a nagative
effect on c_rirr;e.
12, Percentof convictions which are felonies {TFELCNY, PFEL.ONY,
VFELCNY) (Source: see Chapter 3).

This variable -r'epres'en,ts F2 and is frypothesized to have a negative
effect on crime. -
13. Percent of incarceration sentences which are prison senténces
FPT, PPP, PPV) (Source:; see C?;sa.pt_er 3).

- This variable represents F¢and is Mcmesized to have a Segative

effect on crime.

Regression Results
The results for the statistical estimation of equations (4.1) through

(4.3) are presented in Table €. The coefficients are presented, as well



as the correlazion coefficient for'the entire equation, and the F-wvalues
for the entire equatio.ﬁs?- .

A Ia terms of the socio—economic variables, there is only one with
the expecm=d eif2ct cn crime—-—oercent of population wnich i; acnwhite.
The coefficient on the percent of the population which is nonwhite is
highly significant (at the 1% level) and gositive in all three equations.

In the ecuations which estimate viol-ent offenses and all offenses, the
percent of e pcpulation tetween the ages of 15 and 19 is found to have
a negati\}e affact on the crime rata. This unexpected result may te
rationalized cyv the fact that a large teenage rogulation mé.y indicate a
large percentage cf -famil".es in the coun:b/. And, the creatar the farﬁily
ties, the iess prone the head of the householc.i will be to e:;xter in%.o risky
situations.

The percent of acults with low schociing has a necative effect on
property crimes and on all crimes. This result contradicts our Fypo—
thesis. Sut, Tre percent of adults with low schooﬁng is positively relatsc
to the perceant r‘.onwhite,1 and therefore some of tl'-ae ef?ects of low
schooling may be. included in the coefﬁcient on the nonwhite variabie.

_The probatility ‘of arrest has a negative and highly significant (at the
5% level) effect on all crimes and on property crimes., Tne va.ria‘ble Fa,
measured by the percent of cases resolved in the superior court is

negatively related to progerty offenses at the 19% level of significance

and is negatively related to all offenses at tre 20% lewvel of significance.
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Equation 11 All offenses

Conslant YAGE

TABL.E 6

REGRESSION RESULTS

PERNW POV PERFEM  URBAN  LLOSCHL MEDY
cocfTlclont 12627 —25‘507". 5181 | ** 20,4 -47,8 8.0 -613.8** -,10
s tandard error 17120 7714 200 205 10,2 187 et

PAT PCT PITY THIGHER TFELONY PPT
coefficlent -8339** -66.6 55.7 -1780# -1740# 104
standard error 4135 1870 89 1000 1427 1699
F =1500

R Square = ,81382

Adjustod'R Squnr‘o =, 76340

@%{:

significant at tho 1% levol

slgnificantly different from zerd at Lhe 5% lovel (t-tesl)
significantly different from zero at the 10% level (t=test)
significantly difforent from:zoro at the 20% lovel (t—LesL)
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TABLE 6 (cont'd)

REGRESSION RESULLTS

Equation 21 Proporty offonses

Constant  YAGE PERNW POV PERFEM  URBAN  LOSCHL. MEDY

coofficient 12004 -20100  406358**  17.4 ~52.9 16,1 -646** -, 10
standard error " 15976 7243 192 252 15.6. 178 .94
PAP PCPP ! PP PHIGHER PFELONY “PPP
coefficlent -7519** - 639 -261 -2170* ~-1723* 6.1
standard error 3725 1353 933 1406 1065 ' 827

R Square = ,807G2

Adjusted R Square = ,75651

** gignificantly different from zero at ihe_: 5% level (l:-teét)
* significantly different from zero at the 10% level (t-test)
# slgnificantly different from zero at the 20% level (L-test)
@ significant at the 1% level
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TABLE 6 (cont'd)

REGRESSION RESULTS

Equation 31 Vliolent Offenses:

Constant  YAGE  PERNW POV - PERFEM
coefficlent 182,9  -1467*  3000** . -9,7 G.5
standard error 093 478 13.6 8.6
PAV PCV PTV VHIGHER
coefficient -14.3 .95 38.9 . 21.9
standard error 218 00 44,7 68.6
F =21.89

R Square =,855616

Adjusted R Square = ,81593 -

** glignificantly diffarent from zoro at tho 8% lovel  (t-laat)
* significantly different from zero at the 10%' lavel (L-lost)

® slgnificant at the 1% level

URBAN  LOSCHL. MEDY

-1.4 4.5 -.026

1.0 1.1 ,02
VFELONY PRV
~47.9 70.4
66.0 53,6



The variatle representing the cost of conviction (Fb), percant of convic-
tions which are felonies, is also significant at the 10% level in the case
of'prope;ty crimes and is significant at the A20‘3$ level in the case of
all offenses.

None of the law enforcement variables have a significant effect on
crime in the case of the violenio-ﬁ'enses. This result is consistent
with an approach which claims that individuals who commit crimes of
passion (i.2., violent offenses) are usually not rational wren they commit
such offenses and therefore are not responsive o economic incentives.
An éltema_tive reason for a lack of significant relationship found between
‘violent crimes and the level of law enfcrcement for violent offenses is
because of the data. In many of the counties, there were very few
vio}ent offenses which occurred in 1970. The differencea of one or "wo
crimes céuld make a very large difference in the crimé rates of the
counties. Also, tn a county with only a few trials for violent offensas
per year, the outcome of cne case could have é large effect on the
measured levels of law enfarcement. A larger aggr_‘egatioh df observations
vvoula have to be made before accepting the null hypothesis that violent
crime cannot be deterred through law enforcement.

The magnitude of the effects of each of the law enforﬁement variables
can be compared by examining the elasticity 6'F the crime rate with respect
to each of these independent var‘ia‘:;les.2 Elasticities are computad at the

mean value for each of the independent variables and are presented in



Tzl 7. 3In most cases, the elasticities of the crime rate with respect
o laaw ervorcement variables are guite small (less than .5 in
absclute value).

In summeary, the r-elat-ionship detween crime and iaw anicrcement in
the case of violent offanses is inconclusive. And the relationship
beoseen crime and law enforcement in the case of all oifanses and groperty
crimes is as follows: The progability of arrest is found to ze highly
significandy reléts-d o crime in a negative direction. The cost, to the
offenser, of arrest and the cosi, to the offender of cchviction given
arrest, are zlso relaad to crime in a rnegative and significant manner.
In the cases where the law enforcement variables are _%igni:‘ican:ly
relazecd to the crime rate, their elasticities are below .5 in absolute
\ralue;

TABLE 7

ELASTICITIES OF THE INDEPENDENT VARIASLES
WITH RESPECT TO THE CRIME TE

All Crimes Property Crimes Viclent Cr‘imeé
PA -.44 _ . =87 | -.03
PC -.01 | - -_ .10 ' . .00
PT SN + 1 -.04 .-_oa
HIGHER -.34 . =49 o7
FELCNY '-.19 -.29 o S -

PP .02 .00 .19



We can compare these results with the OLS results cttained by
Ehrlich. His elasticit); of the crime rate with respect o the pmbébiliw
of imprisonment was found to be abecut -.5 for all offenses, property
offenses and violent offenses. Ehrlich tes..a"c’{ his hypothesas using
statewide data for 1960.3 The elasticities of the crime rate with respect
to average length of santance were found to be about —.35 for violent
offanses and -.80 for property offénses and all oﬁenses.“ Enrlich found

a positve and significant relationship cetween median income and crime
| and also found a' positive and significant relationship Setween percant
pcor and crime and between percent nonwhite and crime.

Enrlich's protability meas;w‘e does not direcily comrpare to the
ones usad in this analysis. Cne analysis, performed by Sjoduis:s,
sepafates the overail probability into the probability of arrest and the
probability of conviction given arrest. Sjoquist performad a OLS test
of '.he‘ crime supply function, using 1968 data on progerty crimes for 23
-rmunicipalities. He found a signiﬁcént elasticity of the crime rate with
Arespec". to the arrest rate of about.—.do and an insignificant relationship
béMeen the c&:viction rate (given arrest) and crime. When he combined |
the probability of arrest and-t:he vprot:a_niuty of conviction given arrest
into 6ne variable, he also obtained a coefficient (elasticity) equal to
about -.35 .and significant. Sjoquist also found a significant elasticity of

‘the crime rata with respect to average sentence length of about -.30

(He used the average length of sentence in “he state as the measure).



The socio—-economic variables usad oy .Sjoquis: are difficult to
cormpare with Ehflichs' or with the variables used in this analysis,
since théy are quite different. CQverall the coefficients obtained ty
Sjoquist about the prebabilities are lower than -he ones cttained by
Ehrlich and similar to the results found in o.ur-' ;.ﬁal;/sis. :

Mathieson and Passeus use the protability of arrest in their
supply—of—dffenses functicn for New York City police precincts. In
eir OLS estimates, they find the elasticity of the crime rate with
respect ‘¢ the protability of érrest to be about ~1.

But, their results are not quite comparable to the other stucies,
since these authors use such small units of cbservation. By -dbserv'mg
crime wi:hin one city, it is quite possitle for criminals to travel from
‘ore precinc..:t to another to comml; crimes. The potantial criminal has
two decisions to make: whether or not to commit crimes and where W
commit crimes. In the ‘present study which uses aggr;egates of entire
‘counties as units of obéer‘vation , it :i.s implicitly assumed that the travel
(migrati.on) aspect to the criminal decision-making process is small.
Sjcquist explicity states that in selecting his observations, he tries :o
reducé the "spillover effects.” Thus, the relatively large elasticity of
the crime rate with respect to the probability of arrest in the Mathieson
and Passell study is, in pex.rt,vattri‘:utable to their choice of unit of
observation. Their results reflect not only that criminals are more prone

5 commit crirmes when there is a low probability of arrest, but also that



given a choice, 2 criminal will commit his crimes in an area with a
low probability of arrest.

Raverse Causaﬁ;y

To what extent might our results Lo affectad by the reverse causality
‘of the crime rate on the law ernforcement variables?
1) ‘Pmbabili.:y of arrest for one oifense: [t was concluded in Chaptar 2
that because of reverse causality, the coefficient on the procbability of
arrest would likely be an overestimate of the true eiffect of arrest on
crime. Tﬁe negative relationship between the probability of arrest and
the crime rate is tikely to te weaker if all of the simultaneous effects
were taken into account.
2)- Pr,obabi.llty.of conviction given arrest (Q) and probability of
incarceration given conviction (R): The reverse causality effects of
both of these variables are hypothesized to be small (from Chapter 2).
Therefore, the lack of relationship between Q and R and the crime rate
cannot be attributed to the bias from not taking the simultanecus nature
of the system into account when performing the statistical ar)alysis.
3) Costof arrest (Fa) and cost of conviction given arrest (Fb): we
concluded in Chapter 2 that there might be a negative relationship between
F2 and FE and crime due to the supply of law enforcement effect. Such an
effect might be causing an observed negative relati-onship petween F& and
EDP and tre crime rate. Our estimates on these variables may be biased,

and we cannot dismiss the possibility that F& and 7D do not have a



significant effect on crime in the supply of offenses function. A simulta-
neous estimation procedure would have to te gerformed in order to
elimiriate_ possible simultaneous equation cias.
"4) Costof incarcera‘:.ion Aet of arrest and conviction Cos<s (F<: Al.though
no significant relationship was fcund batwveen this variatle and the crime
rate, there may exist a simultanecus relationship between *he cost of
incaréer-ation and the crime rate because of sursly of law enforcefnent
eﬁ’ects.v ) L

t would be .necessary o gcerform a ;etaued simu’.tangous equation
test to confirm the above hypctheses. However, we can brieﬂ;‘; discuss
the results obtainéd by &rrlich and Mathieson and Fassell in their
-simulta.;;eous regression analyses. [n both sudies, there were two
purposes which the simultaneous tast served. First, there was the
problem off a possibl‘e negétive correlation Senween the crime rate_and
the probability of arrest (Mathieson and Passeu_'s study) or the
probability of imprisonment (Ehrlich's study) Cx;e. o measurement errors
in the_ number of crimes. (In the present swdy, this. possible negative
bias is eliminated‘by using two different estimates of the numier of
crimes).

The second purpose of performing a simultaneous equation tast was
to investigate the issue of reverse causality. In both analyses, the

coefficient on the probability variable was negative and greater in absolute

value than in the OLS test. This surprising result'is not easily explainec.



One possible explanation has besn offered Sy Nacin} who found that
coeificients are quite sensitive o e axact é_;eciﬁetion of the
simultanecus equations. Cther, 2gually plausisia, specifications have
lead to smaller and insignificant coefficiants.

Thus, although other authors rave é:emir.ed e reverse causalily
issue, there ié-not yet concret= evidence that the reverse causality
accounts for the negative relationship "owd penween criminal justice
actions and the lewvel cf crifme.

Incapacitation

To what extent micgnt the _sig‘liﬁcant negative relationship Setween
the protability of arrest and crim2 T2 a r‘urc:am of incagacitaticn 'effe_cts?
Using eqdation (2.12) we can é.:s:i:ucs the mean v;alues of the variables
- needed to estimate the incapacitaiicn slasticiyy of the crime rate with
respect o thg probatility of arrest for cne citense. We use the m‘eaﬁ ,
values 5hown m Table 4. The nuwrber of crimes per criminal ranges
from three to six (from Chapter 2). The average incarceration period,
?, is easily estimatad as follows: |

“4.4) ?=(per'cent of incarcerations which are in) x (average jail stay)
local jails

" 4 (parcent of incarcerations which are in) x (average prison stay)
prisons : .

The percent of incarcerations in prison is shown, from Table 4, tO
be abeut 42% for all offenses and 33% for property offenses. The percent

of incarcerations in jails is therefore apout 58% for all offenses and 57%



for property offenses. The average jail stay is about four months and
the average prison stay is about two years.s Thus, T, the averace
incarceraticn period is 1.C3 years for all offenses and is 1.05 years
for property ofienses.

Substituting —tf:-r: ;175,6—.=.512,§,—-,59‘,_T.I=1 .03 and N=3 into
@aﬁon (2.12), Qvé find the incarceration elasticity of the crime rate with
respect to the prebability of arrest for cne offense is -.087. If N ecuals

are

1]

six, the incapacitation alasticity is -.086. Soth of “hese elasticitie
well telow e average estimatad elasticity (from Tacle ) of -.44, The
cbserved relationship tetween dhe crime rate anc the proi:ablliiy cf arrest
for one oﬁ’énse (alt feloniesj is not sclely attributatle to incapacitation »
effects.

Substituting §p = .157,Gp = .501,Rp=.434, and Tp=1.05 into
equation (2:12) when N equals three, %zve find the incapacitation elasticity
of the crime rate with resgect to the prob'a‘:i!ity cFvarv-est for one offense
is .062. If the average humbef of offensas ger criminal per year is six,
djen the incwaciﬁtfm elasticity of the :oroperf:y cri‘n_'\e rate with respect
to the probability of arrest for one offense is .073. Soth of these elas-
ticities are well below the average e#imated elasticity (from Table §)
of the probability of arrest with respect to the crime rate equal to ~.37.

Incapacitation effects alone cannot account for the negative relationship

found tetween the probability of arrest and the crime rate.
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lpearson r=+.77

2 ..
This is equal w:
mean alue cf indecendznt variable
coefTicient X mean value of the crime rate

3E’hrlich also tested his hypotheses on datz for 1540 and 1330.
These results are similar to the 1680 results.

4. . : — s = .
Sjoguist, "Prccerty Crime and Economic Sehavior.”

Spaniel Nacin, "An Investigation into the Asscciation Bewween Crime
and Sanctions." FPh.D. dissertation, (Fitsturgh: CTarnegiz Mellon
University, fortcoeming)

6Scw°ces of information: New York State Desarurent of
Correctians and New York State Divisien of Criminal Justice Services.
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CHAPTER 5.
CCNCLUSICNS

One of the purposes ot; this study was to provide a theoretical and
empirical .‘ramewgrk for testing the diffzrential impact of varicus
criminal justice strategie_s.on crime. Most of the gconomists who have
investigaac the crime issue have found thar the threat of punlshfmént dé)es
deter criminal activity. We wanted to investicate \;Jhich aspects of
potential punisnment deter the most crime. 3y gostulating a model in
which ther2 are four states of the worid, it is poséible to isolate the
individual deterrant effects of arrest, conviction and inceration.

Given the assumptions of the presant mcdel, the cehavioral implica-
tions do not indicata that one criminal juétice poliéy will neceszarily detgr
more crime than anotrer. That is, an increas2 in the ;Srocabiliay of
arrest affects the expectad utility function in a different manner than an
increase in the prcbability of conviction. From the model, we cannot
qonclude which probacitity has the stronge-st effect on the.expected
utility function. ‘Even if we knew the risk preference of the individuals
we still could not predict which criminal justice policy will have the
greatast deterrent impact on the crime rate.

‘Given our model; the differeﬁpial impact of apprehension, conviction’

ard incarcerasion on crime is an empirical matter. In the empirical



analysis, we predict that the level of crime is a function of: the
probabitity of arrest, the cost to the affender of arrest, the probability
of conviction gwen arrest, the cost @ the offender of conviciicn net

of arrest cést, the probability of incarceration given conviction and

the cost to the offender of incarceracion net of conviction costs. Also,’
the crime rate is hypothesized tobe a function of the variables which
affect legal and iilegal wage rates. The mocdel ils testad using data

on the 62 countizs in New York State for 1970.

The results indicate that the threat of punishment does deter
individuals in Naw York State frcm committing crimes. Trus, the
general detarrence maodel's implications are confirmed in this test.

The pro'cabili:y'of arrest i3 found to have 2 highly significant
nega';ive effect on all cr‘r‘ensés and on procerty-retated cifenses, holding
otﬁer variables constant. Aiso, the coast to the offender of arrest and
the cost of conviction net of the cost cf arrestb are found to deter of.‘enderé
from committing property-relatad crimes and atl oéfenses. Tre elasticity
of the crime rate with respect t5 these three varizables is found to range
between about -_.20 and -.45., Because of the size of the standard errors
relative to the coefficients, a reliable ranking of the relative deterrent
effects of the grobatility of arrest, the cést to the offender of arrest
and 6? the cost to the 'oFfer_sder of conviction net of arrest ccsts.zannot be made

Given these initial results—that the probability of arrest is found to
have a significant deterrent effect on crime and the probabilities of




conviction given arrest and of incarceration given conviction ¢o not
have a significant deterrent effect on crime—it is quit2 possible that
some criminal justice policies do nave a gméter‘ effect on crime than
others. For axample, a currently socular approach to criminal justice
ts to advoéat:e mandatory sentencing for cer@in types of offenzes or for
certain types of offenders. If the result of a mandatory sentencing policy
‘would be to increase the grobabilizy of incarceration given conviction,
and if all other \‘/avriables cculd be nald constant, administrators might
be disappointed at the small effect such a policy might have on crime.

Our results present only cne piece cf avidence, ard _der‘mitive
conclﬁsions accut the differential impact of various criminal justice
;;olicies cannot bé reached. However, the evidence doe's' sucgest the
significant differences in the detarrentef  (veness of different policies
mgy exist. Further research will suggort or refute our finding.

The general issug remains—what can, and srould, the putlic secor
do about crime? If administrators want to devote guclic Fund.s for the

pt.;r'pose of ¢eterring criminal activity, they should have spme undersianding

of: 1) The relationship between expenditures and the level of criminal
justice sanc:iou;\ and 2) The relationship tetween the sanction level and
criminal activity. In this analysis, we r-a\(e concentrated on the second
issue, Further evidence on toth issues will help public administrators

better determine how to best allocate public funds for criminal deterrence

purp~ses.
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