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" PROPERTY CRIME IN
_ MONTREAL URBAN €O
s AN ECONOMIC

study destribes the edonomic relationships between par-

ticipants the property crime rket--criminals, police and victims.

-A threerfequation mode\]\ consi g of the suppljr of offences, the
. [ -
. .polieé production functi d the demand for .protection is fomula.ted.
Employing the thirty-elgz t digtricts 1n the Montréal Urben Cox'\munity aa

ts sp.mple, the model As estimated by, the multipl'e mgrese-ion r,echniquo

‘and four measurensnts of police output.

The model can be used as an aid ‘in measuring the 1mpaet of

;-

policies intefided to reduce the social cost of crime. The direct cgstf o

)

be reduced by mducing changes in the supply of ptfonces .

of orime

through either its socioeconomic detemfmants or the outpui; of tha PN
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. * INTRODUGTION S

Contempomry urban aconoma.es 1ncreasingly are falling victim to

_what has been euphemistically terned 'fisca.l pinch'y-a riéﬁg dema.nd for

N
' services coupled with a diminishing revenue base. thbaclgg and ‘aven com-

- # plete withdrawals of es'sen’g\ial se'rvices are becomi}lg uncomfortably common- --
, T LI .

P:'laﬂc'e. o ' ' { ) * - ) /’4 o

Economists have reoponded: With 8 vave of research on topics
‘ tradi?hi:@)na.lly considered the exclusive fese:ivo of allled séiences. Into
the ranks of the well established and respected fields of the economics e
of ‘education and health,oha.ve sprung the sp&:ializations of the.economics |

of locally p’rov}ded. public Jsgrvlces such as sanitation. :qecreation and

arina,,

4

- v

(o Typical of the urban fiscal malaisd are the probleps associated

with the provision of the service, protetion from crime. It is this.

©

i?'océl government service that 1is the conce;.il of this paper, : . ~
- This study will attempt to provide an explano.tioh of property -
’ cxime from an economic perspectives In addition, the effectivensss of- ;
the police in thair role of providing a deterrent to grime w111 be
examined. Tho data basa used to test the model of crime fo;gulai;eo. in .

t.his paper is the Montreal Urban Community, . -

To thls end, Part One of this study, a Prea.mble. pla.ces the -
phenomenon ¢f crime in an economic context and offers ipsight into the ' BRI
extent and costs of crime as ﬂell as the inherent problems of meas‘e- i;' |

' ment., Part To presents a critical review of the literature witha - .
. view towards laying the theoretical féundation of Part Three in which

a model exflaflning criminal beh_é.viour and depicting soclety's response

A




a . -

to 11: is. fomul&ted. The main hody of thﬂs atudy, ‘Part Four, tests the o

LI

N
model and reports the resulta. Final]y, Part Flve conta.ins Q summary and

presents’ conc;ugions.







‘CHAPTER 1 "
“7~7 . CRIMEIN AN E'GONOMIG 'commxa‘

Pl V-

‘Crima can bea defined from an economic perspective as the.t
subset of negative extemalities cumntly defined as 1llega.1. .By :

. nega.tive exte:cnality it is mea.nf. that one or mo:ne agents in society
"mpose an unreinbursed cost upon others.1 : '
* The decision as to which extemlities ére td' be defined as

a Lo

"1llegyl be essentlal]y a function of the Mtenf ox irz'esponsibility of
the author of the -act, the costs of~enfo;cement, the morals of the .
time or location and, the blases of the: rlecisioh nakeps, At automobile

accldent causing death.is not classifled ag’ muxder, but the driver may

be liable for criminal negligence. The pollution em/tted from factory \

smokeetacks ray not be mga:ded. as criminal beca.use costs.of enforcement

'\I

' (possi'ble i:losure- of*the plant) may be considered too high. Gambling and

. prostitution are two activities whose legal status tends to vary over -time

and 1ocation. gS:ane the people who decide questions of “legality are

- typfeally fron a given econonic gfoup. their decisiona tend to reflect the .
'the prefe nce orderi.ngs of that group. F’or exa.mple, the polluting smoke-.
stack in the 1<m incone. neighbourhood may be pmitted while noise

vd (1N -
pollution fron motorcycles or spee&ing cars ma.y be banned in high incons .
; A >

" areas, ' 2

3

imis aefinition also apllles to victinless crimes which-
are believed by decision makers-to impose negative extemalitiles upon
non-participating agents, for example,other famlly nonbxs orxr society as
. & whole,




v _divided into three categories: (1) crimes against the pomon; J'(2) crimes ) ,

4
~ * ' Within the framework of Paretlan welfars econ es, it is not \

—— — - uw
- | T
~ - * .. . '
\ ;\ ol | :
“Th Canada, crimes are classified as %ffonces _against the o N

" Crintnal Code, Federal Statutes, Provinclal Statutes and Hunicipal
By-Laws, Tho emphasis of this paper, cri.mes against propert.y. are a sub-
rset of the Criminal Code classiﬁcation. Progrty cxrime 1is focusodgupon
beoause of its underlying economic motivation and relative é3se in adapting °
to tﬁe tools of economic analysls. Qbrief discussion of the various .
categories of the Crininal Cade will 11lustrate these points. ’

"

77 Offences entexing the Criminal Code classification can be sub-

against property ‘and, (3) victimless crimes. . ‘
Crimes a.gainst the pexson are “tHose acts which inflict violence / T
(Or the threa; of 1t.,), upon members of society. Presumably, the perpet-
( uators\of such a.cts derive utility from causing others pain and su.ffering
v

119 olearlsg, the' victinms incur disutility.

'

A L - ot \
. o y P
immediately clear if crimes of violence should in fact be 1llegal., It .

c. A
may be that.the utility gains by criminals are greater than ithe disutilities
: 'inposed on victims, In such a case, the Kaldor Criterion n:lght be enacted

An which the crininal compensates his victin in oxder to make him as well - e

+

off as beforg, dnd still maintain a net-gain in ntility. But as Tullock
observed (1, De 21;3) th‘3 compensation to the victin is in (u.rect contra~
« diction to the objective of th¥ criminals to cause his victim disutility.

N  Since econom.wts « » » have as' yet not found a method of
~ gains (in utilifi¥ enjoyed by one individual with the losses (1n _
- utility) sufferéd by another individual, there is no way of conparlng ’
" the utility levels of different individuals into a scalar index that '
w11l order soclal states accoxding to the level of ‘collective welfare,
. Hence when two states are such that moving from one to the 111
; aske some individuals better off and others worse off, tha deates
are said to be noncomparable (2, pp.305-6).
. ~ . .

»
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-6 '
How then is the economist to explain the megality of crines aga.ine‘t
éhe person given tha state of his art? The task 1s accomplished by

introducing a soglal welfa.ré" function: an ordinal index of soclety's

welfare derived from indivlidual utility levels, The form oﬁthe soclal

. welfare ﬁmction - ' T -

depends upon ‘the value judgements of its promulgators, since 1t « _

expresses their wlews conderning the effects that the utility level
. of the ith individual has on the welfare of soclety (3, p.280).

. R4 o

Interpersonal comparisen has been brought back into the analysis, fait
accompli )

-

In committing property cr:lme, the criminal's obgective is to

“increase his material well-bei.ng. Properly defined by recording agencles

(e.g., Uniform Crime Reporting Conmittee and Statistius Canada) this
categoxy includes only crimes in which violence (or threat of it) has

not occurred, However, within:tfe context of this paper property crime
:ls defined as all those acts in which the underlying motivation is to
mq;-ease the criminal's material well-being through a transfer of wealth -
f¥om victin to criminal, In this respect, property crime can involve

" violence, but only as a 'by-product® of the act, not as its ultimate
' . : v .

- objective, For example, in attempting to steal a woman's -purse, the thief

:l.na.dvertently knoék his vietim down,—In such an event the crime may

be class!i‘ied aither as a robbery, an a.saault or both by the :ecoxding
‘ -, 1 g

a.gencies.i An etiologica.‘l 1nvest1gation of such ‘agts should focus upon

s

T

Crimes labelled as the so-called 'vic!,‘unless crﬂ:ﬁas’am be g!van

_an ’i.nteresting ﬂ.nterpmtation fron the perap,!ctive of Paretlan welfare

ecmouies. Since the utilities of all 1cipantq!hm increased,

I

g l@ﬁ?ﬁﬁf} 2",;‘,.9’.‘
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. jictimless crimes would appear to involve an unambiguous increase in
. social welfare fundtion. However, them are those who belleve that such 4

- activitlies as prostitution gnd gambling impose negative externalities upon

other members of soclety (e.g., other family members). Presumably, they

| are of the opinlon that such activitles cont§'1bpte to the dbtér:loration
\ /) "of the moral fibre of soclety. : S . v ‘ :
B ) | i Suppliers of victimless crimes may be thought of as offering a '
; . :. ‘“ . ' sewic: or good for which t,here is a clear demand, Other cme; may be - :4
h , regarded as disse‘rv;ces or, bads. Curlously, the ‘Quél.:«ec Commission of a ;:.
» / ‘ Enquiry has identified victimless crimes along'with economic crimes as ‘
. ";_ : presenting the most serious threat to soclety (l;, p. 187), Since-the

e
>

issue of victimless crimes has been debated “probably since time immenmorial, -

’

. it will not be glven ﬁmthe:r audience - here. AR

. Laxgely due to its unambiguous underlying motiva.tion, property

* crime has offered the most interest to economiats, Indeed, the potex;tially

T -measurable gains fron these crimes ave easily adaptable to the tools of .
T econdmic analysis, , & -

¥

’
. ‘ . -
i s v 5 ¥ 5 il

Though the public and zedia seem to be more concerned with cximes

of violex‘m, the p-:o‘blems posed 'by propexty crllne are by no means -

insignif¥cant, Statistics Canada has reported (5, p. x11i) that in 1973

property crime represented 1i6.8% of the total offences in Canadal uhile o

. . violent cri.me\only 5.8%. In addition, whexeas a tely L5% of all : '
. crines of friolencé afe 'cI;&aréd by charge', the n-be said of only- ;

: ' 9% of property crimes. Furth r, only 22% of violent crime.ls 'not cleaved . }

z

SR

. . 11n this case total ences include violations of the Criminal e
! N Code, Federal S?tutas ’ Provincia.l Statutes and Municipal By-laws. :
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at k11’ by}the police while the same classificatlon applies to 66% of

property crime.1 'I‘he extent of property crime and the apparent mla.tiva
inefficiency of police in solving it underline the need for’ research into

its causes and the probable effects of preventive measures and policies.

-

1?011::9 classify offences as 'cleared by charge®, 'cleared other- .
wise' or 'not cleared at all', The first category applies when information
has been laid agalnst at.least one person: The second category applies
whon an extenuating clrculstance prevents the laying of a charge (e.g,
diplomatic hnmunity, offender is now dead or in another country, étc.).




CHAPTER II

THE EXTENT OF CRIME

b

. * The. Problens of Measurement S ]
. ‘ ) ‘ In naasuring the extent of ¢rime, one is counting t:he reported ‘
u occurrence of criminal incidents, There are many inhexent wealinesses in -
this: approach, o N o
. & ' Pi,rst and foremost, the.mere counting of offences a'bstracta

+

from differences in seriousness ahong incidents, The cqmmonly &fomd to

examples ave ths published indices of cr'ime."‘ Aggregating criminal eyenta :
into a/.‘single category creates a situa.tion in which theft of an automobile

" is glven equal welight with homicide.‘ The disa.ggregation of mcidents into .

e individual ca ego:ries by crime typcs 3iimmtes rany e£ the extyens— . | L i

weiéhting eYTOYS §ut they may still exigt #1lthin each category. . For

' example, the classification of robbery could include such diverse incidents

as one schoolboy stiongarming another in the schoolyard for his lunch meney .

as well as the more serious offense of bank robbery (6. Pe 37).
The Unifom Crine Reporting rules for the gcoring of offences
. also 1ntroduce 11m1ta.tions to the 1nterpretations one c¢an make on data
' mgendod to measure the extent of crime, Crimes' are yeported when they

/' _ . "become known to the policé, ‘which may aiffer significantly from when
- they a.ct,ua}ly occurred. The numbexr of crimes are counted but not the -
) 1In Canada, the 'major orime' index includes homicide, rape, -

,Yobbery, ‘breaking and entering, theft, and theft of amotor vehicles, -

While in. the U.S., “the 'F,B,I. Index' includes willful homicide,- forcible
rape, aggravated assault, robbery, hurghry. Jarceny of $50 or uore*a.nd R
motor vehicle theft, . : .

7
- D S el
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nunber of offenders. Violent crimes are uieasumé.ﬂ e.ccording to the
number of victimsg, property crimes by the number of distinct or separate
opera.tions. Where several offences occur in one incident, the most
& serlous is counted.
_ Perhaps the most 1imiting handicap in 33,« attempt to arrive
;a.t, s-ome\ quantltative measurement ‘of crime is the fact that not all crime

1s reported. This problem would not be so serlous if the proportion of

reported to actual crimes can be assumed constant. However it can be
L expected that the prope_nsity to report crime veries by the type of crime
"as well as over different segments of the populatlon: In view of this, a
| . eloser estimate of the actual number of crimes might be obtained from
victims instead of police. To ‘this end, the Na.tional Opinion Resea.rcb/
Center of the University of Chicago (NORC) surveyed 10 000 households.,
The results of their sn:m)ey are compared with that of tho Unifom Crina

Reporting system 1n table 1 for selected crime categorles in the United

TABLE 1

COMPARTSON OF NORC AND UCR CRIME RATES
-(pex’ 100,000 . population) . -

‘ NORC RATE UGR BATE_  TAILURE T0
OFFENCE . (1968-1966) - (1965) . REPORT

ROBBERY . . 9%.0 2 T T ™

-

BURGLARY - = 949.1 - 299.6 . 68k %

Lgs?;t“,o) 606..'3‘ : 267.4 - 55+9 %:

PROPERTY S T e

SOURCE: 'ih: President's Commission on.Law.Enforcement and Admin-
istration of Justice, Task Force Report: Crime and Its Impact=-An
Assessment (Washinston D.C. aTEvemment Printing Office, 1567), p. 17-

States, Assum;n_g jthe NORC estimates represent the actual level of crinme,




/
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the vdriation in the fa.fl.lumr--to—:1:\*.’;pc>r1;1 among the three major prope;ty‘
‘erimes is considerable, ranging from 68.4% for burglary to 34.7% for
robbery., Inclusion of all property crimes into a single category pro-
duces an average failure-to-report rate of 55. 0%, i.e., less than half .
of.all crimes agair)xst proparty are reported, )

The propensity to report crime is thought to be influenced by
several fact\argz thg differing expectations among different segment's of
the ’population rega&iin‘g police protectlon; the increasing pro.i‘,es;.onalism
of police; insurance requirements; and the claésificg.tion of crimes,

" When ’questione'd as to why they failed to xiefort criminal incidents ‘to
the police, ‘the-majority of households in the NORC survey resporded that.
they belleved the police would be ineffective (7, p. 18-21). )

Employing U.S. fallure-~to-roport rates as estimates of Canadian

rates may introduce:an upward bias to estimates of total crime in Canada,

As 1llustrated in table 2, with the single exception of theft, Canadian

TABLE 2‘

‘COMPARISON OF CRIME RATES IN CANADA AND U.S.y 1973
(per 100,000 population)

e
ROBBERY 59.6 182.4
; i 896.3 = 1,200.8 ' .
THEFT » 2,163.0 2,051.2
o LLE 3240 L B0
B Torﬁ.ng?{m 3,463, 5 4,166.4

SOURCE: Statisties Canadq., Law EM‘mrcement.

Judicial and Correctional Statistics, Service Bulletin

* vol. 3, no. 11 (Ca,ﬁa.logue 85-001), May "1973.

hn:ere failure-to-repoz't (nonc - 1icr)/(NORC):




Fhage L - B .

o :
e %,;ﬂa.v B

B

| The incidence of thesd crimes has generally doubled in the décade

A

Ly2+ . o

hypothesis t@at adian police forces are relatively more gff'ectiye in

crime prevention,| Since the majority of households in the NORC survey

cited the effectiveness of the pqliéé as a prime consideration in their

o o ! '

decision ihether or not to report crime, the relétivqu nore effective
Capadian police would then encourage a ix;gpepreporting rate, Thus, the
failure-to-veport crime in the U.S. might be larger than that in Canada,

‘and estimates olf' actual crime levels in Canada based upon failure-‘-to\-

report rates in the U.S., would be blased upward.

.
) . ‘ ¢
.
)

has been the growth of crime, Too often{ growth rates are rer‘portsd as

o e

annual cl}g.nges in absolute numbers of crimes, not accoun;ing for inc:;aast
or shifts in fhe population, Prespn:ted\ /1n- ta%l 3 are the gffehce m‘tes
C

for seleéted\ propﬁir crimes and total Crininal Cpde viclations based
upon annug}, estimates of wmmﬁ population for & ten year period.

1965-1974 with the exception Of robbery which has almost tripled. With
,on.lyvrere exception :t:he‘ingreasle has been continuous in eaclr year for
each category, with the largest increases 'o'ccuﬁiing in 1968,1969 and
197, '

| Again it must y"b@phgsized that these figures represent W

not the number of actual crimes, but rather the numj&sr that has been
Bt ~ ’

/

reported, Qémparing crine data over different time periods suffers from
. & 3

the shortcoming that any changes in the propensity to report on the pﬁt/
of eitbf the publlc or the police, would produce Iﬁased comparisons, In

- » ’ «

i
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addition,‘ the laws themselves, or enforcement pbl:icies may have' éhapged.
Consider, for example, the changing policy of enforcemen against

|
possession of marijuana., The public tolerance towards cr.ﬁno.qor

mentioned previously, its attitude towards the police, will have direct

e,ffects_upon its propensity to report. Likewise, the 'mgre efficient are

the police, the greater 1s the proportion of crime that can be expected
to be. diréetly reported by them (8, p, 622), .
L] 2 Y \ '
c .The Distribution of Crime \\ ‘ -

-  The incidence of crime is not uniformly distributed throquout
,the popula.tion. Differences in offender as well as victimization ra.t. s
X ; h

are discernible across diffek¥ent socioeconomic groups within the pop~

‘
U i

ulation,
The urbar; environment 1s believe&l to account for a larger shgfe

.of crime than its share of popuiation.- The existence of this pﬁ‘enomemn

in Cana.da is verified in ta.ble L by comparing the shares of total pOp- ‘

P

ulation and crime for ten popula.tion groups, Each group regresents a -

range of populatj‘gn size tc which citles, munl”ipalitiﬁ toxms, etc., ‘
are assigned according to their individual pqpxilation. Groups 1, 2 and
3 consistently account for a larger share of crime thar; thelr shares of
$he Canadian population, and all remaining groups generally have )
‘ disproportionately lower shares of crlme. Groups 1, 2 a.nd 3 a.!re composed )
‘of the 23 citles in Canada.with a population of 100,000 or more. Together
they represent 36. 59% of the Canad:la.n population, 50.96% of property .
crimes and. 47.67% of - total Criminal Code offences. | |

' Why .do large cities have a dispmportionate share of crime? Do .
they. sexve as incubators for criminal types, do they perhaps a.ttract

criminals. or do they present an environment 1n which crime 1s feasible
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and indeed profitable? Support for the latter explana.tion is contained

in figure 1. Prespmably if either of the first two reasons were valid,

citiw/roduce or attract all types .of offenders. while the latter
explanation would apply only to property crime, As figure 1 (a) depicts,
there is a clea.rami unamblguous increase in the rate of property crime
as city size increases, Alihou:;h figuro 1 (v) depiots 'signi:t‘iga.ntly‘
higher rates of violent crimes in the first two groups, there is no =~

discernible trend according to city size fn the rema.ining seven. -

The propensity to comnit, crime also appears to vary across age '
groups. The pOpula.tions of,;in% age grouﬁs and 't,beir conviction rates for
nine catego:ries of offences ave presented in table 5. If the proportion
of convictions to tot,a.l ofi;%n\is invariant across age groups, ’r,hen it‘

is possible to ma.ke inference about the tota.l criminal-population from

da.‘ha. describing the subse§ of convicted criminals. If this proportion is

constant, then a.s one, would expect, me rates first tend to rise with
age, reach a peak and then fall off. 3But what ls surprising l1ls the
‘early stage at nhich the geak is reached. In every category, the 15-19

o commlt more crimes than any other age group. Wlth the

e rates of the other groups. K The age group with the §econd
highest conviction ra.tes"is generally, the 20-24 year olds.

The relliablility of employing data on convicted offendars to
characterize tjgfotal criminal popula.tion is critically dependent upon
the assumpt‘;on that the proportion of conviotioﬁs to actudl violations
is invariant across age groups. - Since the characteristics of the
offenderare unknown until an arrest or conviction is nade, it is

necessaryito use conviotion data in attempting to charac*terize all

~offenders, An argument might be made that the young, being relatively
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FIGURE 1. PROPERTY AND VIOLENT CRIME RATES BY PGPULATION
, . ) _ GROUPS, 1974 (per 100,000 populftion)
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(Catalogue 85-205). 1974, Do 3. .
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"inexperienced criminals, might have 'a ~highe}§ prbpensdity to be arrested

L
e.rid convicted. The above table would then be understating crime ra.tee

¢

[T

c as age 1ncreased. However, two factors may be at work offsetting this

ei‘feot. As/age im:x:eae\s the criminal (typically a recidivist) becomes -
) better Known to the police, mcmasing his probability of failure. AJ.so.
B bt many juveniles are not convicted per se:\ but 1nforma.11y dealt with by the
police o\r courts; this informal punishmeXAt is often considered sufficient.

¥ ‘ fn other words, there is'a lower propensity to charge and convict

Ca _ .;uveniles. The net effect of these factors is, of course, indetexminant,
: ’ '. | Offender rates can also vary by sex,as males are believed to
c _ commit the vast majority of imes. This phenomenona{s vividly 111u.strated
in 'ﬂgure 1 which displays the Mistribution df charges by sex in 1973.
‘Asauming the ra.tio of cha.rges to total offfnces is -the same for each“
, s’dx then in 1973, males accounted for 8k, 5% of pmperby cripes, 91.3%
of ﬂolent crimes, and 8K.4% of all. Criminb.l Code offences,. These esti~

mates may. 'D’B“ biased by the possibility that there is a lower pmpensity

" to charge females relative to males., ! k ‘ /

Ny N s -~ -/ N

! .‘%,e. o o S (ﬁot only axe there gtriking dixfferences in offender rates,"

across different ‘segmentg-of the. population, ‘but it has also been shown N
.  that there are definite trends of victimizatioh, The President's
"Commission (7) found that the xisk of being victimized by robbery and -

o " ‘burglary decline as income rises while that of larceny (over $50) and

g o
! 8 >ty - 1. \

. T T\;A :
& ¥ A further disepsgion of the distri'bution ot‘ crime in Canada
. enploying prinaptly 1966 and 1969 data can be found in: Beverly  -———
. ' Bell-Rowbotham and Craig L. Boydell, 'Crime in Canada: A Distributienal
3 . ¥ Analysis". Deviant Behaviour and Societal Reaction, ed. Cralg L. Boydell,
. " .Carl F. Grindstaff and Paul G, Whitehead (Toronto: Holt, Rineha.rt and
L ; H.’mston of Ca.nada.. Linited, 1972)1 93-116¢

.
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e FIGURE 2, PERSONS CHARGED BY SEX AND AGE CATEGORY, 197‘3 . '
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’ | ‘~motor vehicle theft tends to rise with income. The incidence of burglary
. and larceny is significantly higher anong male victx.ma but this may be .
due to a sta.!istica:_t quirk of assigning crimes against the household to
the household head, typically a male, It also appears that the risk of
| - victimization varies by age:\‘his factor ig grea.test for thg‘20-29 year’

old age group.
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CHAPTER IIT

THE COST OF CRIME
o ¢

. Direct losses B "
The occuxrence of crime imposes direct 'logses upon itg victims.

+ Given that an individ®al is victimized, he may lose part of\ﬁis ecoﬂomic
wea.lth and/or suffer pain and mental a.nguish. 'I‘h;a latter two factors are
understandably difficult to quantify. The inherent problems of attempting'
_to attach a quantitative value upon life, 1imb or peace of mi.nd are quite
obvious., Economists have used foregone earnings together with medical
ex;enées as a proxy for these losses, with the implicit understanding that
it is an undérstatement of the real losses. vaon the state of the art,

_"- 1t is no surprise that economists ha.ve avoided emplirical ,Lnalysis of \

crimes of violence. /

1%

iy

Property crime, however, 1ls a different story. In this category
of offence, there 1s a2 loss of wealth to which a monata.ry value can be
. asslgned. The assumption that the total loss will be :p:mportional to the
pecuniary loss is acceptable,

'

. Data on the loss from property ‘¢rime in Canada is virtua.lly

1

‘nonexistent. . Robert Evans attempts to estimate the losses from crime

in Canada based upon losses in the U.S. as a percentagg of GNP (10, pp.

"18-22). But this is not an efﬁ.cient method, Since crime rates are

aigxifioa.ntly highex in Yﬂe U. S. s thelr lpsses as a percentage of

GNP shquld be significantly higher as well., Evans' estinates the:efofe ’

LS

-

Individual police ‘departments sometimes mc].\'de the. average
lodses i%&n certain crimes in their annual reports--see for examplei
Metropolidan Toronto Police, Annual Statistioa.l Report (1972)v Pi28,

* . T «22- .

.
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- . €
have-an upward bias, = R . /
An alternative method of estimation is presented in tapie 6
) ° '
L by using average losses per offence in the U.S. as estimates of their

Canadian counterparts, The to*t.'ai,,c'é.nadiar_x losses are determined ‘By

/ multiplying ‘these average losses with the total 'numhér of offences in -

TABLE 6 ‘ -

. . ESTIMATES OF DIRECT 10SSES FROM PROPERTY cnms
. . IN CANADA, 1974-

S~

. AVERAGE - TOTAL * ESTIMATED 1ESSs U,S. ESTIMATED =
OFFENCE  U.S..LOSS ommcss ' GROSS RECOVERY NET
'(i965) IN CANADA ° ° LOSSES RATE - CANADIAN
. (197&) IN CANADA (1965) LOSSES “

ROBBERY

$ 254 16 1955 $ 4,306,570 11.6 € $ 3,807,008

BREAKING C -

AD 242 233,362 - 56,473,608 11.6/45 49,922,666
ENTERING, ~ } ‘ .
THEFT 84 538,937 45,270,708 11,6 % - 40,019,306
MOTOR ] ‘ o o :
VEHICLE 1030 83,309 , 85,808,270 88.0 % 10,296,992
THEFT ' ¥ o . \'/ "

TOTAL,'/— = . 87én563 . ) - - i' R $10u'0u5v97é T

. SOURCE: U.S. data; The President's Commission on law Enforcement and
Adnministration of Justice, Task Force Report: Crime and .Its Impact--An -
Assessment (Washington D,C.:1 Government Printing Office, 1967), p. 4.
Canadian data; Statistics Canada, Crime g.gd Traffic Enforcement Statistics
(Catalogue 85-205), 19714. : .

Canada. Though adm?.ttedly cxude and ad hdc tl;is method does serve to

(hi,ghlight the \magnitude oi: froperty losses suffered by mdiyidual% withih .
| a few seleétegl ca'tegories‘ of property crime . The total net loss from
‘the four categories s estlmated at $104,045,972. The reader should .
" bear 1n mind that this figure is underestimating actusl losses. First, .

it is based upon 1965 values and no adjustment has been made for inflation

" overdhe ten year period, Secondly, the number of offences includes only

.
-~ . . , [
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those mported by the police. As establlshed in chapter II, a significant

- pmportiop “of property crime goes pnreported. Adjustments for unreported

crimes based upon the failum-to-report rated in the previous chapter,
would double this figure, —

* The mcm existence of crime imposes a ccst upon individuals -
regardless of-whcther they are personally victimlzed. Entreprencurs |

have the ‘p'ractice of marking-up the prices of all items In order to cover

losses from shoplifting, Also, the threat of theft has been shown

,(9)’to impose a form olf‘ 1nd1rect ‘taxation upon 't;he consixmption of stealable

goods, resulting in a shift in “the consumer 8 commodity basket—-rendering

.
) .

-lower level of utility. ' , . . C

~

Direct soclal losses from ‘crime include all those factors which

, Se

rcguit in a "withdrawal of wealth or prddu"ctive capacity fron the econo;uy‘

a.s a whole" (7, p. 45). The breaking of a window by a burglar is a

reduction in‘s.ociety's wealth, physical injury to indivlduals reduces

society 8 productive capacity. \.N'_
- - ,
4 Clearly, there is a real social loss from crimes .’mvolving ) -
violence, but the argument has- been made that fqr property crimes 1n
3,

destructi‘og_gf property occurs. there is no social
1oss; since all tha.t occurs is a yédistribution of wealth. Sinceé

- mterpersonal comparisons are not de rigueur 1t would a.ppeq; 1mpcssﬂule

to judge th:ls argulment given the state of 'the art.
Y AN .
Hougsre\r,"lm:mk has shown that-the meﬁ/existenee of theft .

"imposes sizable welfare costs even though_only a transfer of wealth

. “n ) “ , o &
has.taken place: " The (social).cost is that resources are employed in

dttempting to produce or prever{t transfers and not in producing a
positive product” (11, p. 230). One might also argue that transfers of

‘wealth involve a soclal ccst::because* the criminal’s gain iseless than the

4 o LA

o
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" victimis loss., The criminal must invest time and possibly non-laboux

inputs into the commission of & crime, His ‘net' galn is then lesg than
-the victim's loss, In additi;:m, the purchasing power of a given ‘loot’
" (assuming it is {lﬁt cas‘h) is further decréased since the criminal must
incur fancing costs, In view of "these factorsd¥tt is difficult to believe
that th;ft. as a transfer of wealth, does not entall a loss in social

welfa.re\.\ A TN

- @ - s ) ) —
{ EXPENDITURES ON PROTECTION
The threat of victimlzation from crime encourages individuals
to invest in protection.i The form of protection varies from purchasing

i 2 insurance, burglar alarms and locks, to training in self-defense, Evans
, . . .

. ) : (}O. p. 21) has estimated total expendityres on these items in 1969 at

[ ’ o $2‘35 million, He derived his estimate by applying the U.S. pe;cantagg 8
- 1 of GNP spent on these goods and services, Since the risk of victimization
E % hishg_zj‘in the U.S. 1t 1s likely that .a. larger percentage of thelr GNP

I ) \ is devoted\ for these ltems, Houeve:_r, due to a lack of data in the area
no be{:teu: neasurenent is proposed,

-

l . ' : In Canada, a.ll‘thrae levels of government allocate a portion of . .

- —
r' L o eir budget to the Criminal Justice System (CJS), which consists of the
J poldce, courts and éomctiona. The objective of the CIS is to protect

- ‘

ons and property from\crime, but its resources are not devoted solely

-

to this effort. For example, the police also render the ancillary coRe

- munity services of sea for nissing poraoris and providing emsrgency
ambulance serviye. It is i‘npossible to separ'at.e from total expenditures

,“those that are spent solely on ;:rhe prevention, With this limitation .
¥‘ in mind, presented in table ? are the total oxpenditures by the federal,
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" TABLE 7

PUBLIC EXPENDITURES ON THE CRIMINAL JUSTICE SYSTEM
. BY LEVEL OF GOVERNMENT, 1963-1972
(4in thousands of dollars)

Onme——
———

GROSS GENERAL CJS AS A
EXPENDITURES . PERCENTAGE
(GGE) OF GCE

COURTS AND  TOTAL:
CORRECTIONS cJs

YEAR* POLICE

LOCAL GOVERNMENTS

1972 $434,070 $16,394  $450,464  $10,262,133
1971 337,096 12, 746 349,842 9,439, 559
1970 - - - 310,055 8,032,993
1969 ' 260, 568 7,267,880
1968 225,186 6, 564,467
1967 “ 219,785 /5,858,505
1966 173,345 3,943,157
1965 159,102 2,799,423
1964 143,455 (2,739,295
1963 132,654 2,553,356

PROVINCIAL GOVERNMENTS

1972 $187,588 $261,389  $u48,977 $19,063,897
1971 159,039 248,160 496,321 17,310,008
1970 135,197 " 214,455 349,652 14,848,598
1069 116,508 237,897 35k, k05 | 12,108.967
1968 ) 98, 700 185,712 284,112 i 10,331,039
1967 93,690 142,007 235,697 9,035,884
1966 78,860 123,280 202,140 - 7,641,376 .
1965 67,733. 106, 052 173,785 6,343,095
1964 20,074 95,131 145,205 - 5,425 406
1963 W,7M8 83,685 125,433 L, 762,938

R

-«

:uu&ouu &

FRACER
PEEISKRKNS

U
L J
N
o

FEDERAL GOVERNMENT

1972 $198,986 $109,996  $308,982  $18,218,300
1971 167,821 95, 742 263,563 15,727,945
1970 151,783 88, 342 14, 085, 42
1969 135,647 79, 738 12,651,980
1968 118,855 80, 606 46 11,449,396
1967 -° 101,275 71,621 10,030,230
1966 81,448 -, 68,730 8,756,179
1965 76,846 ©50,319 8,182,998
1964 52,892 37,395 7,728,781
1963 52,967 33,095 7,336,824

* SOURCE: Statistics Canada, Local Government Finance (Catalogue
68-204),1963-1972} Statistics Canada, Provincial Government Finance
. (Catalogue 68-207),1963-1972;Statisfics Canada, Federal Government
Finance (Catalogue 68-211), 1962~1571. ~

_ *In the Federal category, this year Yefers to'the date in which the
figcal year ended, 1 ‘ ,

R
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k . , provincial and loecal levels of government" over. :&n en year perlod,

In eath ca.tegory, expenditures have_ noxre t tripled over the
ten year period (no adjustment has been nade for 1ni“1 tion). How;aver. '
even wlth these appe:rently détie increases, the expendltures onithe CJs
as a pe&centag,e of gross general e.xpenditures; at each of the three levels,
has increased at O;;ly the federal level, and then only sligh%ly with the

. total increase concentrated in 1965 and 1966. The share of protection

gervices at the'provinoial level has remained fairly stable ‘owver the
- o period, and a slight decline is perce;f{iffe at the local level, The
. increases in expendiﬁ;res on the CJS has kept palce with increases of othei
public expenditures,"i‘t is therefore difficult to conclude if these.increases
wexre a specific response toi rising crime rates or a result of acroas-tﬁe—

‘ board general increases. .

- Ay "

. Thgfact that while over a ten year perlod, property crime has
N doubled (see above, table 3. . 13) even in spite of tripling public .
expenditures suggests geczeasinE retums to investment in the fight against
crime, Clear]y a.djustments for Mflation would reduce this figure some-

what, but 1t is expected that the real increase would still be of consider-

e

-7

able magnitude,

&

s i’“’

e 1N':rt;e that the aggregate of expenditures at all three levels is
not equal to total national expenditures since intergovernizental transfer
1 : paymerits have not been-taken into consideration.

i)
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CHAPTER IV

, . t [ .
. THE SUPPLY OF QFFENCES

Utility Maximization
- Fundamental to economic analysis 1s the assumption that 5{31v1d-

‘e

uals behave rationally, 1.0.. they seek to maximize utility. The —
historical balief that crimi.nala' are irrational deviants ;presentod a
‘ basic contradiction in the application of economic analyais to criminal

v

behaviour. " -

Gary Becker, in his milestone contribution (12)\ provided the .

theoretical 1foundati‘on upon which the economics of crime has be'come a
”? , *  feaslble field of endeavor. As postulated in his paper, the criminal is

‘ . -a rationa.l consumer who, givon the costs and bene/fits of tha legal a.nd
E .- - 1llegal activities, allocates his time betwsen each in such & manner as
‘to na.ximize his expocted utility. .

)]
—

,,) "

The criminal ma.xinizes gp_ect utility sinca the maximization
" process {s performed under conditions of risk. Becier introduced one
risk factor by explicitly mcorporating the subjectivo pmbability of .
failure at 1llegitimate activities into hia modol. later, 1:; an extensi,on
to Becker's model, Kay and Rubin (13) attr:lbuted ihe same explicit role
of uncertainty to each individual 8 pmbability of not finding employment

in the legal labour market, /
'ro reiteratp the theoretical fnmework each 1nd1v1dua1 allocates
hh tine botweon legal and illegal activitios in coneidention of his

‘subjcctive probabilities.of employilent in aach, and the costs and

o benefits of participating in each. If the crimlnal 1s rational, he will
1 R =29 :

-
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react to changes in the risk facfors as well as to changes in the benefits

and. costs of each occupation, 1.e,, his allocation of time to 1llegit1mate

, activitias is not inelastic with respect to these utility parameters.

Swimmer (8) has pointed out that mdividua.ls will COmmit all those cximes

whose expected utility is ater than the expected utility of using th;
“time 1n the legal labour market. o

) ‘I'he 11tef§ture since Becker has esseptia.lly applied extensions
or.modifications of the utility maximizing model/ The emphasis has been
\upop etipirical investigatlon. ~In constructing empirica.l models, msearch-

“grs are of course limited by the available ‘data. Understandably, data are

" not maintained on subjective probabilities of employment in elther lega.lﬂ"— )

!

wt

or illegal labour markets. I'%esearchets are forced to rely \Qn Proxy
variables, ot o .

* The subjective probability of failure at crime can be represented
‘by either the probability of arrest.1 the probability of conviction .and/or
the probability of conviction glven axrest. Theso vé.ria’oles have been
represented in \\the litera.ture by the ratlo of arrests to crimes (14~-17),
the ratio of cdnvictions to crimes (13,16,18,19,20), the, ratio of con- .
victions to arrests (16 21), and the police cledarance rate which is the
percentage of crimes classified-as solved (21-25), The cholce of uhich
proxy 1s to be employed is usua.lly &/etermined by the availability of data.
The empirical evidence ha.s generally found the response of the crimlnal ‘
community tMm-nges in these risk factors. to be as expected and

L

significant,

- [‘ - '

_ 1421¢hough At might be argued that a crininal ultimately omly
faills at crime if he is convicted., the act of arrest can impose
constraints on further,cz'iminal activity, e.g., he becomes known to
pqlice, or if already known, police files are updated and his movemeén
limited. In this sénse, he has failed at crime once arrested. «




m xed, from significantly large, positive and strong elasticities, to

often 'built .’l.nto his model), rather he emphasizes and focuses ‘upon the

’ given failure, what will be the na.tum and sovority of the ensuing ) .-

= L\/\ -.31- | * ‘
The proxy used to represent the individual 3 subjective

proba.biiity of fallure in the legal market has, of course; been the
unepployment raite (13,15,1'{(18,21,23 ,25,26,27), The results have besn

insignificant and even unexpected signs. Perhgps unemployment data 1,8
. { '

not recording the true risk of not\ﬁnding legal employment, be
dlscouraqu woxkers, not actively s eking employment, are ¢ sified not .
as unempléyeq, but as out of the 1a.bour. foxce, l Several studles have -
xecognized ';.his an@ used the pa.rticgpa.tion rate a.s proxy for probability:
of emplomeht (iu.18;21,23). Hvas suggested by~ Ehrlich (18) that Ne
minus the pa.'rticipa.tiqn.rate hay be a 1%‘roxy measure of 11legitimate pa.rfcic:-r )
ipation, ‘ ) . . | )

L Given the empirical evidence, it cdn be concluded that insoia.r
as the risk factors are concerned. criminals do behave in a nanner con=

¥
sistent, with economic theory, i,e., rationally, They do segk to maxinize

£

expected uttlities,

?  Costs and Benefits , /
AN 3

Criminologists, sociologists and social psychOIOgists have loaked

to the individua.l s psychic profile as an expla.nation of crimina.l }

'behaviour‘ The economist abstracts from such an approach. He does not

deny the possibility of indiv{:al proclivity towaxds crime { as it is

mp'llcations and effects of varying the costs a.nd benefits of partic- ) 3
1pat1ng in erime, The nost immediate cost of c;imirge.l behaviour }!1

. &
punishmenf? ‘ L . ' .

The. obvious proxy “for the sevarity of punishment is e length

L] » @

3 v “
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of time served in prison. Surprisingly, the empiricsll work has/ preduced

insignificant and even unanticlpated results in measuring the
sevé'rity of punishment on, the Supply of crime (13 16,1%,20, 2 ), in only

two cases di{i this variable prove to be a significant deterrent to crime’

t8,18). Aﬂo and Clark (21) suggested that sentence 1engthF ma.y be

simultaneously detemined with offence rates. They argued tha.t judges.

“in percelv:!.ng increases in crime, respond with nore seve sezz:tences.
o] 8 ° -
Unfortuna.tely, none of the other s%udies: t:eated., sentence lengths. as

endogenouély detexmined, T : .

3

L]

Econonists have recognlzed that an impd‘rtant elefent of the cost

of partlcipating in il‘legitimata. ”éctivifies is the pport ity dost. In A
&tim alloeated to

the case of trime, opporturnity cost refers to- how t

[

| crime could have been used in the legal labour market. D fferences in

the opportunity cost of cxime among individuals cc’m be depicted by
differences in social or economic conditions, One popuiar a.pproach

towards the reduction of crime is to 1ncrease the potential opportunity

cost by the amelioration of social justices and equa.lities of ( por- N

tunities. Since such policies tend to involve large expenditm:es aﬂd

are often in conflict with other priorities, of critical importance is

Lo o

tpe degree of response fxon the criminal community to changes in these - '

conditions,

in the Tegal labour: narket while participating in crime and/or while
1ncarberated. &i\ro approaches have been taken in the literatuxe., The
first ha.s been to use a.verage or hedian :lncome levels as a measurement
of foregome eamings (8,13-16,18,24,28,29), The s¥cond approach has
been to employ indicators of the distribution of income (8,13,17-21,

23-25,27,28). Generally the results of the former have boen mixed while .

One aspect of Opportunity cost is the potential earnings foregone‘

.
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' that of the latter have been strong, ‘significant and of the expected

- . ] { ‘
: h L , slgn, As discussed in Sjoquist (16), the varlable for absolute income
L I ’ . © ’
o B levels may be reflecting not only the opportunity cost of crime, but

= o . .
) a.lso the potential gain from crime. That 1s to say, as income _increases,

’ . s0 does the concentration of 'stealable’ goods, Therefore incoée can -
. o " 'have a positive statj.stical relationship with crine instead of the
expected negative association. '

he L . o Average Ilncomes conceal how" many people are above or below the

obgerved incOme level whlle median values tend to hide how far above or

f
>

-

.+ below they ma.y be. Variables measurihg ‘the distri‘bution of incoms
typica.lly give the‘ percentage of people in the sample below a particular
level of 1ncome apd’ therefo:ns contain e‘lements of both aspects missing ’
from a.verage a.nd median measu:ements. An-income distribution 1ndexm)ay

R

therefore be a closer measurement of opportunity coei within that sample.

% 71t can bp\kpeqtéd that the shortcomings 'associa.j.ed with ’é.v*ge and ’

v . Ny - . . .
T * median measuremehtd’ will increase as the size of‘the sample observations
L R - > N b . 3 . ’ "‘

g . . .Y ‘
} " h increase encompassing & more heterogeneous grgA‘p.* A8 a rule of thumb,

.. . one should choose the variable intended to repiésent opportunity cost
¥ . acednling to the level of aggregation-in the saMple. Typically, the
N c .stuifes employing an index of the distribution of income, use entire

cities, metropolitan W or states as obsexrvations. ,,
The 1hdividual in deciding whether or not to commit a criue is

A nay be at a pea.k or trough of their earning cycle. " Friedman or Ando-.

@ ) B assumed to: consider not onlyw;is potential present ea.min@s but alsa
. T “ ““‘-‘1 g ) his pot/e’iial future eam:ingsp,” which ca.n be expected to decrease a.e a
, ' - result df a crimhxal recozﬂ. Present :lncoae leve’ls are ‘ndt “considered
t ) t“ - en efﬁcient measure of expected future oamings because individuals
F . N
|
L

L

f .- e i ;J‘lodiglhni moasurements have riet been used because of a lack of time




L - ,
series data. éeveml authors have used educa:t‘fon levels, particularly
those of adults, as a proxy for expe'cted lifetime earnings (1&.i6.25,27,
30). The mdéé‘}iiﬁé assunption is tpa’i permanent income is pfsitively
related to dne’s edué_afﬂon, level.: The results are 1;;onc1izsive, nore °
than likely a problem of coilinearity with present income than of ‘the
wnderlying theory. ﬁx'my case, the recent trong‘ of decreasing monetaxy
retums to educa;tion makes the underlying asqumption d::pe‘n” to ad&itional
- i /i‘-

criticisnm, ’ -

¥

- An econonic explanation of the phenodenon that juveniles are

resppnsible for a d;lsproportioiate share of @é\ has been suggested by
_*Phillips, Votey and Maxwell (26), They have argued th'/ét ‘the young have
a relatively lower opportunity cost bejcaus'e their foregone earnings are
typicaliy lqviez:? and they beli\r a higher risk of unemployment in the
legal labour market. On the <;ther hand, it might be argued that foregone
.tarnings from a criminal record would be higher for juveniles because -
they face a longer employment @orrizon. Most of the enpirical studies
have included an ﬁdicator of the presence of the youth elément in the
population (8,16-18,21~25,27)30), Benerally .mpmg}ing the model's
éxplanatory power in the suppl. offences,

" It has alsq been established that males tend %o cormit signif-
icantly more crimes than females (see above, chapter II, p, 19)s This
* phenomenon should be particularly disturbing to the economisis S;nce
females generally have lowexr incomes than males in comparable legal
occupations, they should ‘therefore havé a lower opportunity cost of
érine. They shoule therefore account for more @s than malés, ceteris
pa:ribua. Pe:.:haps” the dishtm;y‘ arising from ﬁ{o social stigaa of a,
'crininal yecord may be higher for females, In ‘vecent years, t;he‘ | -~ .
inoldence of crimes by feriales has veen Tising, This may. be explained

-
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" by the fact that as moxe femé.les are entexring the /ila.bour market -(especially
"into occupations traditionally considered the ;-(g,ez;ve of males), they are
increasingly becoming aware of their lower opportunity cost and“ are opting

.for cyiminal occupations.. The literature has Lxcorporated the sexual

compodition of the population intd its analysis in many forms (14,17-19,
213-2?@,9\ The practice appearing to contribute' most to: the explanation
'of crime, is to focus or isolate a socloeconomic feature of a particular
sex,l such é.s“the male unemployment 'rate'or the female participation rate.
0 Mix'xority groups are generally as;ociated with higher shares of

crime than their shares of the §0pulation. The vast majority of U.S.
studles eﬁminwupply of offences include some indtcator of the
populagion's raclal co posii;ion. " Presumably, what they are attemgting to

illustrate is not a(/ stronger proclivity'(twa.rds crime by minority groups,1

but rather their 1ouer opportunity cost‘atising from discrimination in the
- laboir market. But discrimination manifests itself in differences in

-

“income levels, unemployment rates. education, eth- Therefore, the egono- ‘
- mist's model of crimingl behaviour should rely upfn these factors to

* Fxplain participation ih crime by ninorities and not racism 1tgelf,

o Just as a; rational consumer weacts to the costs of parti?pating

in crime,' so should he macf to the benefits, Most economic studies of

crime have explained only the so-called 'push-effects’--those factors

ten}ing to push the mdividual into crime, Surprisingly, only a few.

have included the pull-effects' in their models (14,16,19,21). By pull-

R effects', one is referring to the attractlon of cri_le presented by a .

3 *

. 1'l‘l'm President's Commission found that when other things are held
equal, the difference in the participation in crime between whites and
blacks 1s virtually zero. k N




glven/victim stock. Data oh the av;amgg 'l;ay-off' from property crime- ‘

» 1s not available, so researchers have rgsorte& to the use of proxies, the
most popular of ‘W¥ich have been Yesidential property values' and 'reté.il
sales', The underlying /assumption of the foxrmex is that the value of
criminal t;.rgets, the contents of a house, is proportional to the value of
that building, This is intuitively appealing; since someone who buys an
expensive home can ‘qe ‘exl}é'cted to £111 it with valuable goods., The
‘variable ‘retall sales’, is'a'.ssumed ]Sroportional to the value of goods

and/or the amount of cash in a retail establishment. Both residential and

. commerci?l establishments are potential targets of crimina.ls. However, in

defining the victim stock previous studies have included variables to
represent either commercial or residentia.l ta.rgets, but never both., The
true viciim stock has th(erefore been only pazjtial;l.y repregented in the
supply of offex;ces equa.tﬁn.

Properly defined, the puil—effect of a viectim stock is compos“ed
of two factors: the, qualitative appeal of a given.victinm ( measured by the .
potential gain from th'e crime), and the avallability of the. victim pfock. '
The \}axjiables retail sales and property value measure the potentlal value
of criminal té.rgetal, btut give no indication of 'ihe presence qf such targets.
.Granted, since the number of houses can be expected to be strongly cor- ’
:ne]z.te:i with the p:pula.f:ion, the crime rate (determinéd on a ropulation
base) will include the pull-effect presented by the number of houses in
the .sa.mple._ Bu£ the same doés not apply to the number oi.‘ retall gtores,.
There 1s no reason to expect the numbexr of retall stores to be proportional
to the population because the ;size of the store is llkely j® fluctuate

over a considera.blo rANge. oo

The list of fa.ctors thought to have an 1nf1uence on the supply

" of Off“qs doqs not end here, 1:!; can be oxtqnded virtually ad mfinit}ln.

R A SO L
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The prhie‘ concdn of two studies in particular was.}o identify thesq
"k‘ A3

factors and attempt to measure their influence on crime, The first by

1

McFheters and Stronge (30) employed Principal Cor@onent Analxs:ls. They

examined a set of twenty-one factors measuring income and demographic
characteristics of central cities and reduced them to their six prin-
clpal components which were. then interpreted as measurigge central clity
decay, central clty ai‘fluen;:e, minority presence, education, housing
quality, and youth presence.- The second study by Cho (31) examined

- twenty=-one control policy variables (descri'b;Lng aspects of the Criminal
Justice System), seven social service policy variables and nineteen
ecological varia‘ales thought to influence the supply of crime. Cho em;
ployed Stegwise Multigle Reg_m_;ssion in which ecological varlables are
first signiﬁcantly corre}l.ated with crime and then policy v bles are
\;ntrod'uced to the equation and the impact on crims assesseéd by the change
in‘the coefficient of determination. These large numbers of variablés )
are essentially variatlons on the same three themes: :probability of failu%e

at crime, the cost of participating in crime and the potential gain from

crime, If these effects are accurately specified with a few variables,

there 1s no need for the economist to enter the maze of largely red

factgré having but mino:f influence upon the supply of offences.

1A discussion of principal component analysis can be found
Theil, Henri, Principals of Econometrics (John Wiry & Sons Inc.,
Ppe 46-55. |

[
-
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Aggregation
4g the reé.dgr has no doubt already oﬁ‘served, the theoretical

‘ﬁodel of criminal behaviour:ls based upon microeconomic relationships,

while the'actqgiggquation being tested, the supply of offences, 1s a

< ‘ ' ,
macroeconomic functlon specified by macro-relationships, This discrepancy

is unavoidable because of the lack ofsdata /at the microsconomic level,
, .

‘The va\?;ables ente"ring the ma.cro-:quatibn are sumg Or averages

3

of the micro-variables. For example, tl{e supply of offences is considered

e

‘a measuremept of the sum of each i.ndivi?lua;l:s' a.llg'ca.tion of time t‘t;

illegal activities. The implicit assumption being th'at the number of
N ‘. crimes is a monotonically increasing function of the amount of time devoted
to it, Variables such as in?on% are averages of individual incomes for a
gliven‘ group or .observation.- The entire process of aggmgttion is based
upon the belief that in estimatlon, the macrc.parameters are reasor}ablp\

) X * Indicators \\of the true micro-parameters. It is from these macro-parameters

. that conclusions will be reached concerning the micro-relations, It is

-

’ ﬁ"ft)ica.l thén, that the macro-parametérs be efficient estimators of the
nlcro-paraneters. | ) , ‘
Since the majority of the empirical work in this area uses cross=
s;ction ;xxultiple regréssion, the choice of the sample is cruclal if the
\ macro-parameters are to perform as consis't:er:xt, effrb/\iént and unblased L
estimators, ' Thetl discusses the ‘$roblem of aggregation within a tine
.se'fries. context for a changing economy (52, pp. 98-100), The essence of -
- ." his argument can be applied to cross-sect.’:c;nal studies of crime. The
only f)favious' Canadian studtv, Avio & Clark (21) used provincial obser-
vations as the data base, Although the decision was probably taken in
“  consideration of the availability of judicial data, 1t does impose

- ~

- . . i »
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severe credibility weaknesses on their results. Provincial observations
are an aggrggation of rgral and urban sectors, which have been shown to
display differont crime rates (see above, chapter II, p., i4)({ Figure

3 ill\;st:i'ates the effect of aggregation on estimz;,tiox:l. The vertical axis
measures the crime rate while the horizontal, the clearance rate, which

is assumed tq have a negative influence on the crime rate. Su and S r

o

- CRIME 4 e
RATE

‘CLEARANCE
RATE

FIGURE 3, EFFECT OF AGGREGATION ON ESTIMATION

-

repres’ent the supply of offences in the urban and rurallsectors. respec=
tively: All explanatory Xfactors ;xcept the clearance rate are assumed
conatant, Urban crime rates are, as expec'}.ed. i;arger than the‘,zura.l rates,
but note—that the rural clea.ran‘cr:e rates tend to be la.z:ger than the urban.’
This incorporates the belief that rural police departments are more infor-
ma.l and tend to :neport crime only wher mak. 1ng charges that they Imow will
'stick's The slopes of each are negative but, as shown, are not steep.

In aggrega.tigr;x, the provincial supply of gffences, SP’ is also negativen .

and its path is deternined by the ‘centers of gravify' of each of 1its

subgets. The result.is tha.t the provincial maczoh}ameter, the slope' .

of Sp 18 grossly ovemta.ting the micro-pa:‘ame‘tera. the response of

crininals to a change 1n the clearhaeo’rate. P
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~G< f‘num'be:r of juvenile arrests is usually employed as a proxy for the number

. . ' %
=40~ )
) o -

“An analagous ‘argument can be made agalinst using entire gc‘:itles
or metropolitan’ az;aas as sample observatlons .because they include many
gr;)ups whose partic;ipation ‘m?;crime can be expe‘cte‘d‘to differ. As a xrule
of thumb, when examining criminal behaviour larger levels of aggregation

should be avolded as much as possible within the camstraints of available

data, . /
Unfortunately, the vast maj;)rity of studles have used interéity'
sa.mpleé. On only three occasions have economists used tﬁe'disaggregated
. data base of intracity sa.mples. An intracity sa.mple\ is c/onsidered dis-

aggregated because its observations {either police districts or census

tracts), contain relatively homogeneous neighbourhoods. One of these three

studies, Crieson (28), examined juvenile delinquency in Rochester, New

York. Juvenile delinquency, as a subset o/f crime~ has several aspects f
peculiar to itself. Many such crimes (;aven in the property crime category).
may not have the purpose of material gain, but perhaps merely mischievous- 4

" ness, Also, in examining juvenile ‘delinguency, it 1s not known how many - .

crimes 'are comnitted by juveniles until an arrest is nade, Therefore the

2

of juvénile crintnals. Because of these theoretical and statistical
/ ans-iderat;ons, the study of juvenile delinquency may be ‘regarded as a

sepa.rate category of endeavor, . Thus, of all the literature on the ~

-

economics of crime reviewed, there have effectively been only two previous

A

empirical studies at a disaggregated level (25,33)s
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POLICE PRODUCTION FUNCTION

~_ ~ | .

In attempting to quantify the output of the Criminal Justice

-

.Sy‘stem (cJS), there seems io be some amblgulty as to precis‘e’ly what 1s

. . supposed to be measureds The CJS provides the community with a service,
protection from crime. - They provide this se‘rvice by producing crime
deterrence, defined by the efficienpy of the CJS in identifying, capturing
and punishing criminals. Impliclt is-the assumption that soclety does not
seek to eliminate crime a.il.’coge*hher,1 but to maintaln it at some tolerable a
level. Adgilressing this "objective, (;ary Becker posedr the optimization
question: "How many offences shoﬁld be permitted and how many offendersl
should go unpunished?” {12, p. 170).: |

Carl Shoup (34) demonstrated three criterla upon which the .
distribution of crime deterrénce ca;l be based, The g_g_u_,iﬁx c:%terion requires
‘that crime be deterred until ‘the level of crimg.is.everykhere the same, 80

that each individual is subject to the same risk ‘of victimiza.tion. The

.: ° efficiencx approach distributes deterrence with the objectlve of minhqf.zing
I I TR t.he total numbex of c.ﬂ.mes occun'ing. Efficient distribution of resom:c‘eg

s will then occur when the marginal deterrent effect of resources is equal

» &

. : S 1n each dlstrict. The gg_t:imaliﬁx criterion takes into consideration the
Cee | different nreferences ox tastes of "different population segments towards
. . e - . R .

- . Cot L Apgar elhtjzm.tion of crine would Te m a mammoth police force
P o mnch beyond public tolera.ncb -and the capabilities of public funds, .
%5;; . [ ' ; . Iﬂ‘ : . f ‘ ‘ * .. * ‘ - . .
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‘police and courts, and the third, solely of the courts. The empirical

" which police actlvity actually deters crime,. Increasing the police budget

k- <
crime, This approach minimizes the *tota.l socia.l ‘cost of crime, composed
of: (1) the direct losses imposed upon soclety by qrime, and '(2) the costs .
of crime prevention and/or deterrence. It 1s belleved that this latter _
criterion is in fict the true objective of the CJS, This bellef 1
supported by the fact. that the CJS concentra.tes.its efforts against the
.more serious (costly) crimes such as homicide and armed robbery. Optimality
" 1s achieved @hen the marginal social cost of an additional crime occurring
is e_queil to _gﬂ’ marginal social benefit of de erring an additional crime.

The CJS has three instruments with which to attain society's
optimization objective--the probability of arrest, the probability of
conviction and the severity of punishment. The first can be regarded

soleiy as a functigw of the police, the second as a joint function of the
N

evidence has generally found significant and expected resvlts for the first~ \
two activities (13-25) while as previously mentidéned (see above, chapter v,
p. 32) the severity of punishment has provided disappointing results,

Ty
,Beca.use dpterrence has been shown to have a strong, direct and

- ’ . 4
unamblguous effect on the supply of offences, the production of it has

been given further atientien in the literature. Several studies ha,ve@\
specified a police prodgc:tion function in the formulatlion of 'th,eir models ‘
(13,14,15,18,19,21,22,%4,25), The variables used to represent deterrence
t;ave been the” police clearance rate or the ratio of arrest; to orimes.
Typically, these oui;.put\ nieafsures have been specified as simultane;)uslx
deternined with the supply of offences.

Inputs 1nto ‘police production fynctions have included. expenditures

‘3 .

on police (18, 2»), manpower inputs (14, 19.25), and capital inputs (14),
The all-encompass:\ng variable, police expenditures, does 1little to explain

° , -
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in itself does not deter crime,) it is how this money 1s spept that 1is
relevant, Police forces (especially large ones) are increasixigly
becoming capital m\‘}sive with purcha.ses of special equipment and crime
fighting technology. The use of total expenditures as an input into the
production function, does not indicate if the additional dollare should
be spent on men orxr equipment. Algo, it fails to a.ccount for 'differences
in costs, such as police wages, across‘ observations,

The definitlon of manpower inLuts is subject to considerable
variation in the literature,)ra.nging ’i‘,’rom total police department employees
40 total sworn officers, to those polibemen directly involw;ed in figthing
crime., The first definitlion includeﬁ all civilian employees hired 'by the
police department. Clvilian employees may contribute ‘to crime deterrence
if they are involved in activities related to intelligence. Thisea.tegory
may include electronic de.ta. processing personnel and laboratory technicians.
However, a large numbér of ‘eivilian employees can be expected to be in-

volved in administrative duties such a.e secretarial work. A part of the

l
sWOIN officers can also be expected to be solely involved in adninigtrative

functions. - The volume of amninistrative work is largely dependent upon

the size of the total pol:\<ce force or, city it serves. Administrative

activities are not belleved to have afdirect impact upon the production
of crine deterrence. Only those adkivities directly involved in criminal
ﬁ.tters should be considered as inpute.

™ Mehay (19) has pointed out the two fundamental activitiesvof the
pqlice that directly contribute to the production of crimepdeterrencet
patrol and investigation. The pa.trol factor contributes to crime deter-
\rence in two waye. First pa.trolﬁ{lg,méﬁces the police visible and this
sénse of presence may deter potential criminals from ccmmitting crine ©
because they percelve an. increase in’ the risk of appreheneionq Secondly. - -

} .
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the act of patrol, increases the officiency of the police by decreasing

B ‘ the ave;age regponse time to a call-for~service from %ny.po t w}thin

",their territory. The probability of arrest is'increasg due to the
increased_abllity of the péiice to'arrive at the scene of}a crime bofore
the criminals depart. The activity of investigation increases. the'
.probability that the police will discover who comnitted- the crime ;nd'the‘

whereabouts of the criminal ex post. As Mehay observed, investigation may
4 :

be regarded as the long=run arrest activity, and patrol, the short-run..- '
' The production of crime deterren;e is'alsONthought %o be |
influenced by environmental, demographlc‘and socloeconomic factoxs., The
ability of the police to apprehend a ecriminal may be constéained by
' population density which might aid ;c,he criminal in eluding police because
;'.* ‘ of the increase in individual anonymity. On the éther hand, Jacobs (35)
~ has argued that high population dencity contributes to police output,
because it increases the likelihood that the criminal will be seen
K committing the act and iherefore reported to the pollce. Thres studies
specified density as a determinant of police efficiency (14,21,22), but
only two actually estimﬁted the equation. Thelr results were mixed.

' Two studies (13,22) included the size of the population of the

s

observation as a determinant in the production function., The objective

P

N being to pick up any scale effects on police output. The results from

¥ i : Carr-H111 and Stern suﬁfog the bellef that ‘there are diseconomies of
scale in providing crime deterrence.  That is, as the gize of the pop~
; ~ ulation to be protected increases, the efficlency of the police in
ducing crime deteryence decreases. ‘This is an 1ﬁterestiﬂg finding‘Ig )
viqﬁlof’the recent trend to mexrge metropolitan and regional policg forces

in Canada.

3
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‘' Also included in the police production function is a series
of socloeconemit variables such aééﬁge,

ulation. These factors can influence

b




. CHAPTER VI - °
THE DEMAND FOR PROTECTION .

The demand fioxr protection can be expected to be determined by the
ponventionai consideggtions--prices, income and preferences. In this case,
protection 1s a’'good with chardcteristics of publicness. The price effects
are therefore to be found in the‘ptice of ﬁublicly eupplied police bro-
tection relgfive to the price of an equal amount of protection pufchased
in-the private market, Fot purposes of anelyeis, the pricee of substitutes

are assumed given and fixed. Surprisingly (for economic studies), the
- + - .., . ﬂ."
¢ price of protection was included in the demand function in only one previous { o

study .(14). Although the expected negatiJe)relationship (the own-price

L . effect) was'found, it was not significantly different from zero. The

r

° curlous absence of the Price effect in the demand funotions is a serious

shortcoming of previous economic studles. . "

o

The budget constraint is introduced to the demand for protection
ot . )
“ by inclusion of the community's ability to purchase protection. The -

,E : . empirical work has used proxies to represent the variation in this abllity

T . across communities, either government revenues or varlables measuring the

/ ) . v p
tax base (8,17,21,30,36). The four 'studies which reported results on the

demand for protection found the‘income\effelt to be positive (i1.e., pro~ °
tection is a normal good), with elasticities ranging from .04 to .31,
- J The qgantity of protectioh cannot be directly measured, it has

1‘ . therefore bqgn represented in the 1iterature by either-total expenditures.

on law enforcement (8,18,21,30,36), or the amount of manpower inputs




. =447 v .-
., "(14,17,22,25,27,28,29,36) ~=the-implicit assumption being that the amount

of actual protection ‘is proportional to either of these ‘fa,ctors.’ The
" demand for police is actually a derived demand-=derived~from the demand

v ~
’ - ) . -

.+ for protection. ' Police provide not only protection from crime, but also

othexr «ssential community'servibes such as traffic mgula.tion. Since it

-

"7 of the domand*derivei non-protection servicés also should be included,

the dema.nd “for police that is in fact being estimated, some mel‘asurement

/ - sz of the studies rewlewed included an indicator of the possible demand
for police services other than protection. ‘
L ; ‘The preferences 9t individuals as depicjed by ln indifference

ma.pping between protection and other goods 1s influenced by several factors./

r . ; Pﬁaps the stroﬁgest deteminant of preferences can~’be attributed to the
. risk of victinization. ‘The higher the 118 1hood of being victinized,
the larger a prouortion of his budget one is willing to allocate to pro-
tection services. Analagously, 1n the aggregate, the higher the cr;me
rate in a community. the larger will be that community's de d for prt;-
tection.i The r:\.sk of victimization has been included in every specification
of theﬁgemand for protection in the literatuxe. Severa.l, Ponever, "used
qnly A gubset of the total criminal events such as violent crimes,,i La.'s a
B ; deterniinant of community preferenceé (8,1#,?2.36). The presumption is
- that the publ‘ic reacts not m\y to the number of crimes, but also to the
u _seriousness of crime.k The results have been nixed, one study finding a
'negativé relationship (22) aiother a positive relationship (36).

»

’ ' 1'l'heae two facto"rs. manpower a.nd expenditures. are highly cor- .
» velated, For example in 1974, 83% of the Police budget in the Montréal ,
. Urban Community was allocated to salaries and fringe benefits, (See
Comaunauté Urbaine de Montréal, Service de Police, Données Statigtiques,
* 197"’. P 20). ; 4 j .
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.Another inportant determinant of preferences is the potential
o loss from crime. The higher the potential loss ‘from bamg\v‘ictimized.
o th‘ higher wlli be the demand for ptotection. The inclusion’of such
/ ) an influence in the demand for protection has been widespread (8,14,18,22,
K :?;27,28,29,36). Proxies such as those émployed -in the ;supply of }f;fences o
, to represent potential gain from c\rime are used to depici': the potential
loss from crime in the demand fo’r protegtior;. The isults tend to suppdrt a3
" the underlying mgom. '
~ ‘ In those studles °employ1ng intracity samples, the demand for
{ | . protection abstracts fmm conventional demand functlons, Since there is
l " V a single employer and decision maker, the price of the service and the

budget constraint are 1dent1ca1 for ea.ch observation. The ey(ire communit;r's :

. ‘ demand m mterpreted by the local goiernment and a part of 1ts budget is
then allocated to the police department, The police in tum’ distribute
th r sexfice, protection, across districts within tho city. *The equation

~., ) o 0 ventionally used to describe the ddmand for police becomes, 1n effect, .

/
| § ' 'deployment function®. within a single community. .
. . i - - A
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b ) ' CHAPTER VII

PREVIOUS ECONOMIC MODELS. OF CRIME

In the formulatione of their models,' previous ecenomic studies v
have examcﬁ&l the supply of offences ;quation both singly a.nd aimulta.neously '
_ wit'h either the crime deterrence production function (13,15,19.2&,27), the
X . ‘de;nané for protectioﬁ-(8,17,28,29,30,36), or both (14,18,21,22,25),

v - . Studies examining the supply of 3ffences alone have been inter-
ested solely in the behaviour of offendexs:" Without exception, they employ
the exogenous variables of police inphts or probability of :arrest and/or

‘conviction to represent crime deterrerjce. Generally, they found the

activities of the CJS to provide a si ificant deterrence to criminals.

However, police inputs and thes of arrests and/or qonvict:lons 1s"
bblieved to be simultaneously detemméd with e supply of offences. The
.single dquatlion models ars therefore inappropriate specificatipns of the
; | | - problem, .
Those studies employing two-equation models consisting of the
) . supply of offences and deman'd for protection functions, ha.vq spe.cified
police inputs as & determinant of th‘e supp:.ly.{ of offences. Thigmmy be a
| misspecifica.tign of the problem. ~The police ’only influence the crime rate
indirectly, not by their mere existence, but rather by their output, the
" . producf;ion of deterrsence. The more efficiently the police'solv‘e crimes
2 ﬁa apprehend crim%nals, the graate} will be thei;: dete;'rent effect upon

crime, An increase in the police presence will only deter crime to the

extent that the criminal's subjectlve assessment of the probability of‘

A _ arrest has increased, If additional police do not increase the actual




’

police output (the probability of arrest), in the long run criminals will
o ;

adjust their evaluation of risk downward and the supply of offences will
Increase accoxdi}xgly. Since mahpo;cor inputs are\gnly one of several . .
factors expected %o mfluénce police output. the inclusion in the model

of the production function would appear beneficial. The susp:fcic:n that
these models misspecify the problem is minfo:gid by the unpredicted o
positive influence of pollce inputs often found in the supply of offences .
(17,28,29,36), and some‘times attributed to the so-called reporting
phenomenon (36). ' : -

The models eu\ploying the two-equation system of the supply of
offences and the police production function are believed to be correctly )
specifying the influence of police on crime: l.e., through the outpu% of
‘cr1m°e deterrence. Ho;iever. in the spe'cification- o'f‘the pol°1ce produ;ztion
function, the majority include police inputs as a predetermined e*cplanatory
variab%e. -It is belieyed that police inputs are simultaneously determined

by the supply of offences. That is to say, the demand for protection is

a function o:t’h the risk of, victimization, These two-equation models are

therefore also consideged to be incomplete specifications of the problenm,
The complete model of crime and households' reaction to it is

~

best depicted by a three-equation system conslsting of the supply of
Ny offencedf the production <;f crime deterrence and the demand for pro-

tection, The equilibz:ium amounts of c/rlme, police inputs a.n(?. police pro;

tection are determ;l.ned;bj‘r the system, There ﬁaxe been five studies

employing basically this approach (1u.18,21.2g.25); but thecretical and ~
statistica.l shortcomings can be found in each,

As 11lustrated in dle 8, in four of the five studies the police .

production functlon 1s specified to 1nc1uda the offence rate as a deter-

minant of the clearancs rate or probabiiity:of arrest (18,21,22,25), The

-~ P, - ’ . -
\ » N . .
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o
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{ ' . TABLE 8
SPECIFICATION OF CJS VARIABLES* *  ° .
IN THREE-EQUATION MODELS 3
(X indicates usage) .
. : DEPENDENT
STUDY VARTABLE, CR CL P(A) P(C) S COPS g '

AVIO AND @ CR X X X

CLARK cL X X

(21) E , X X

CARR-HILL . OR X X )
AND STERN i A X X

* (22) COPS X X .

CHAPMAN o5y X A X

(1%) .

CR X
ERHLICH
(18) P(A) X ¢ < X ﬂ
. E x -
" CR X - X
'PHALER . CL x _ x"
(25) COPS X

*The varigbles aret CR = crime rate; CL = clearance rate; P(A) =
probability of arrest P(C) = probability of conviction; S = severity
of punishment; COFS = police inpuis; E = police expenditures

‘reason usually given for the inclusion of tt.xis- variable is to allow for
elther increasing or decreasing returns to scale (25, pe 9)s In other
words, the marginal productivity of police resources s assumed to change

as the scale of operation 1ncreases. This appears to be a misspeci{icat‘lon
of this relation'ship: The offence rate does not 1nf1uence ‘the clearance
x{ia.te directly, but only lndlrectly th;ough 1ts influence upon tho demand *
~ for police, As the offence rate mcmasqs. the demand fot,po{ice increases.
If polica prqductivity varies as the offence ra.i;;.e 1ncrea§es, then a non— -
linear relationship between police and their output{‘wouﬁl be the proper
specification, . .~ “

Another fault common to two of the studies is tho use of the
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clearance rate as a determinant of the demand for police (21,22). ‘The
argument is that as the clearance rate rises, soclety's per;:eption of
-the severity of the crime will decrease (21, p. 18). Buit the output of
the police should only influence society 8 perception of the severity of

the crime problem by its effect upon the supply of offences, The clearance

3

rate plays a determining role upon the supply of offences whi;:h’in' tumn
influences householias flemand for protection, -

| In their supply of offence equations Carr-Hill and Stern and
Thaler eac;r ‘included both the clearance ra7a and police inputs as exfpla.n-
atory variables. Typically, police inputs will 1nf1ue‘nce the ;mpply of
offences only thro;.xgh the production of deterrence. However, as already
pointed out, in the short run additional police may directly influence”
the supply of offences: even if they do not contri';)ute to the production
of deterre;ce. This wlll occur when the cyriminal community percei\'res an
1ncrease in the police presence and theregm ra.ises thelr subjective
evaluation of the pro‘oabilify of arrest. If this effect is to be Yncluded
in the explanation of crlm/:? then it should be represented not by t&l
police', but only by those officers visible to the c;riminal community.
Unfortunately, both Carr-Hill and Stern.‘ who employ tc/»,ta.l police personnel,
and Thaler, who did empléy visible patrolmen, found the relationship to-
be positive, contrary to expectations, ' ' |

All five studies neglected to include 1n their demand for police
functlons any representation .of the‘demand derived for non-crime related
services guch as traffic reé{xlatiOn '6r emergclmcy ambulance gervices.
The relaticnships described in the preceding discussion Were.

estimated by convent'lpna.].. multiple regi:essio'n techniques. The majority
of the papers used either Ordinary Least Squares, "Two Stage Léast.Squares
methods of estimation or both, ILinear and non-linear specifications have

P

’




.
. .
e , o

been employed with the latter generally improving the explanatory ponef
of the models, oL T '

Those factors gﬁiéh‘uem treated as ‘endogenously determined in

~ 2 4

the supply of offences included variables' intended to represent the
probability of axrest and the severity of punishment. In the former case
it was argued that the probability of arrest is influ?nced by the level

¥ .
of criminal activity, or in other wards, there are scale effects present,

The severlty of punishment was a.ssumeé to be influence’d by the crime xate . .
‘by Jjudges who respond to increases in the crime rate with stiffer sentenceé. t
The production function for- crime. deterrence has 1nc1uded the
endogenously determined expla.natozy variabl;es ‘of police inputs a.nd as
= already mentioned, the crime mté. ‘/ustiﬁca.tion for trea.ting .’mputs
endogenously is that since the objective function of households is to
— <

mininize social cost, as the efficlency -of poli.ce 1ncreases, fewer polico .

will be demanded, Estimates of the equation depicting the demand for .

protection specified the crime rate and the productivity of police as . e ’
endogenous variables, simultaneously deternined. : : " :? ‘ |
. e )
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PART THREE -
CRIME, DETERRENCE AND POLICE
+ THEIR INTERACTION
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R CHAPTER VIII = *

. mE mbnmmumhmonx

- . ) - .« 2
) . .

" 'I‘hie study will extend the, traditibn beguq by Gary Becker in | N
treating tﬁe crimina.l ags a ra.'cional 1nd1vidua1. allocating his tinmd between .
legal and illega.l activities with the objective of maximizing. expect@d "
utility under conddtions of unoertainty. "The behaviour of the mdividuel .
18 best 1llustrated by & Von Neuma.ﬁn-norgemltem ex:pected utilitj index.,

The form us\\in this instgx,ce }s a modifica.tion of tha.t employed 'by Kau . -
and Rubin (13) which 4n tum, ia an extension of the m el i‘i:r:st poetulatod

th

by Becker (12). The 1™ individual 18 assuied to,wdn;zg ckpected utility

N . BT 4 . N
based upon the incomes of four possible states 'Qt‘« the’ wqudxi $ -

- Hb - -
(1) E(U) = (1-p)(1-u) U[ it * w ot ] + p(1-u2 UFI Lé& Ky 1: - L]
+ (1=p)(u) u[wcec] + puu[kw ctc - LL P

LI

. o
] L/ ) - , . LI . ‘ . P
subject tor - ' . : . "
. . £
- 4(2),. | ER AN
where1 ,\] .

=" subjective probabllity of failure at crimes o<pst

- subjectlve probabllity of unemployment in the legal
labour maxket;-0<u<i
]

L'“ =  the wage 1n the 1ega1 and criminal narkets ’ respective:ly

115‘01' purposes of si.npni’ice.tim the subscript ‘i', and utility-
derived fron mitial asset tholdings are omitted.

.
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$.,t. = ‘the time allocated to the legal and criminal markets,
respectively

t = the total amount of time a ble for eaployment

k = the proértion of crininal indome 'not' recoversd by
' . police given failuve at crime; 0sk<1

L = the cost of failure at crime.

The allocation of time between the legal and illegal. labour markets will
be in equilibrjum when the expeoted net marginal incomes are equal in
each, A sufficient condition for the equilibrd.um of equatien (1) is that
criminals be risk 9.ve::se.1

Each individual is assumed to consider two risk fa.ctom, the
subjective probabilities of fallure in both legal and criminal labour
narkets, Increases in either of these factors will reduce the expected
income from that activity. Increéses in cne risk factor may be compietely
offset by decreases in the other, leaving total _expected Income unchanged.
But‘ note that compensating cha.ngeg in the ﬁsk factors are not a necesﬁa;ry
result of equal or proportionate élﬁnges. .

The wage rate of each activity represents x;onetary income,
Psychic income from legdl and 1llegal activites can also be expected to
mflnenéo the allocatién of time between the two markets. For example,
someane with a strong sense 5f~'mozai1ty' may derive psychic income from '
not :mgaging in crime,.and thexefore a:llocato more time .to emplogment than
the nodel predicts. Given the difficulties of quantifying psychic incone,
1t is nomally not explicit]y mcorporated mto »the econonist'a model of
,criminal behaviour, However, tho empirical apeciﬂqt!:on oftg'zl introduces
implict reference to peychic income by a;muci{amg variations in ctiminal -

’

-

. 1me dertvation of this ctndition is given in appenddix A
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f“b\ participation across different soghents of the population,- For exampls,

L

mclusion of a variable represez?}hg youth in the supply of offences may
0%1&111 psychic income from ado escent mischieviousness in addition to the

~ expected lower opportunity cost 6f the young (soe above, p. 34). any

case, it is the influence of pecuniary incentives that the econondst

' desires to focus upon in examining criminal behaviocur, As Becker has dem=

onstrated, the individual will allocate more time to illegal activitles by
(1) positive changes 4n the 1liegal wage and probabilitjr of legal unemploy-
ment, and (2) negative changes in the legai wage, and the cost and prob-
a.bility of &n‘est. , |

_The total cost of crime, L, includess legal fees, time and income
foregone during q.efénce, pre-trm and post-trial 1nca.rcerat16xl, mental
angidsh, -severity of punishment 1f convicted and subsequent reduction in
potentia.l future eaxnings reaulting from &. criminal record. The structure
of the uti‘lity index: presented a.bove, incorpora.tea the fact that legal
unenployment occurs ex ante to Zl.asa;lg income, i.8., given unemployment,
legal income 1s gero ( a more accurate specification would incorporate’
uneﬁlpioymont insurance benefits with a time lag to indicate when they are
exhausted), On the other-hand, fallure at crime can occur prior to, during

_ or aftex the actual event. S : ' X '

Previous studies have emplﬁ—ed oxpectod utility 1nd1ces spebiﬁng
sthat criminal income will be ?eta:lned mgardless ot arrest and convd.ction
(12,13,16). However, i fa.ilm at’ 1!.legal a.ctivities occurs ex ‘post to
" the crime, some part of tha '13@!;' cotild e recove;:ed b‘y the- police. Thede
previous models have *bhé‘refo:e .overstated actual crininal income. 'I‘his
papor"mcorpora.toa the pameter k, to mpmsent tho portion or m:ﬂ.minal
income consumed or rotainod by the criminal :egardless of arrest a.nd/or

¢
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conviction, If fallure occurs before or during the crime, or. q.f all the
loot is- recovered, then l%-"b; likeuiso if the criminal consunmes - a}l his

income prior to arrest or conviction, or manages to keep 1t from the

police, then k=1. The sizs of k may be a function We tine lapse

between. the occurrence of a crime and subsequent an‘est, therefore the
4

efficlency of the polige in shortening this time lapse will ha,ve an

influential effect upon net 111ega1 income by decreasing the ability of
¢ »

"t'he criminal to enjoy the proceeds of his endeavors. ' ,
| Due to 1limited data ava.ilabiliiy 1t‘, is necessary to carry out
em'ﬁirical tests at an aggregate level. To accomplish this task, the
' econt;mist employs the relationships referred to as the ‘supply of offences’s
The valldity of emmining this aggregate relatlogship in place of the
theoretical microeconomic relationships, is based upon sevaral assumptions.
‘F‘irat. the supply of offences is assumed to be a monotonically 1ncreasing
function of the total amount of time a.]‘.loca.ted‘tb the 11licit activities,
¢ Secondly, it is assumed that the parameters describing the behaviour of
©  the a/ggrega.to cbservations are repr?sintativo of those for each individual

r“within that £roupe . ' ‘ ' »

- . mo depict the supply of offences and related aggregation

.

phendnerion, the general functional form is employed: K\,\

A ] R - ) .t ! 5\

" -(3) . "X(CRJ --f‘j (P v L,y Gj ) ’j - 1| eoeyll ""‘
;o -
"/ = the cr:}l;o rate for crime type J

N / ‘ip. = the probability of fallure at crime type 3
- /\\‘ ‘ '.- . a, ‘ '
= the cost of participating in crime type , e

-

G = the gain from crine type J
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The following behavioural relationships are expscted:

d CoR d .CR d CR “ .
el <y, —d<o, —is o, ' -
N o ¥y d- 1y O Gy .

The objective of the Criminal Justice Systenm (cI8) 1s assume:i to
be the minimization of the soclal cos;.' of crime. This goal is achieved
by the optimal production and distribution of crime d;temnco services
through the activity of arrest and conviction of érininale. The outpit
can be measured by the ratio of crimes solved (the probdbility of failure
”a:t crime), The production function of the CJS can be described by the '
following oqua.tion:

—
g ' »

(l") PJ - 83_ (IoE) ) J=1, «eeyn

?

e

where: \

- I = a vector of inputs into the CJS

‘
o“

E = a vector of environmental and demographic factors -
' believed to affect the output of the CJS.

It is anticipated thata J/blwand that. the sign of j/aE will of
course depend upon whather the factor under consideration is thought to
) T

4

help or hinder the enforcement of law.

The CJS 1s compdsed: of the police, the courts and the comcticnal

éystem. The police and the courts are direct contributors to the output
- . “ J

-of crime deterrence via the probability of failure at crime; corrections

are not a contributor to crime deterrence per se, but rather to the cost .
of fallure at crime, The vaimny of tm‘&xppogium is based upon the
belief t:hat the correctional system Anfluences mainly the sev%ty of’
punishne:;.i Expenditures on corrections will have two effects. First,

3

' ‘1A1though corrections may have no*influence upon the length of
sentence, the quality of the facilitles and thg dally rules and procedures

of prlson 1ife clearly have a direct mpact upon the severity of punishment.

\

¢
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‘better rehabilitation programs will enable ex-convicts to qualify for
better employment upon release=--recidlvism rates will dgciease., However,
bettex prison facllltles will also make an inmato's sentence moxe
tolex;-a.ble andgthu.s dgcr;ase the severﬁ;y of punishment. These two effects
may cancel each other, leaving no net change in the output of crime deter—

. rence, For these reasons the Inputs of poliqf and the courts and not. of
corrections are focu.,ed upon in this paper. Indeed, the role of corrections
nigh? be cousidered as solely the administer:lng of the decislons reached’

by the courts, ;

—— ]

The demand [for inputs into the CJS by households is'derived fyom

’
- ‘ .

, theix: d;emand for protection. Each “household 's demand 1s determined by its
expected cost of viq%’timizatio{h which in tum 1s determined by its risk of
victimization and the potential loss from victimization, Each household
will“invest in self-protection suvh as door—locks burglar alayms, etc.,
in order to de%nease the risk of victimization. The community will aiso
demand the public good, pollce protection, which is also detahr&ined by
the expected cost of victimization, Assuming the objective of households
to be minimiv;ation of thd soclal cost of crime, then poublicly supplied
protection wﬁ,l be demanded until the marginal soclal cost of crimle is
equal to the mgrginal soclal benefit of mductiqn in crime, ' The demg.nd |

«

function can be represented as follows! , )

3 ~
© ~

\(5) I-h(CR X, Y) J-i. 1

g

where the crime rate,. CRJ, represents the community‘s risk"pf ﬂctimiza.tion.
It s snticipated thatdI/d CR, >0, The vector X containe variables . °
believed to explain differences in’ the demand for protection across

communitias (for exam pmferences) ‘Ihe budget constraift is repre-

sented by Y, the ability of communities to purchase IL rotection, >

*

a

v
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. control va;ria.‘ble i.s I tha.t is to say, households will adjust their deund
(\for I in order to reach equilibyium where the social cost of crize 18

! mmnind '
b

“
w v ]
N - Y
A A
S
~ ~
hS
N o
A > ?
.
. 4 i
' ~ -
N . i .
ct
.
“ 0~
- e}
- N -
e
. . N
N 4
- -
- .

-( -
~ *
.l.
~ -
- ~ ~
-~ -
. v LA
LI
. L]
.
[
v - - , n
5 *
2.
~ .
~
N - :
N
v
*. t *~
R -
.
- A3
.
~ -
. -
. « "
- “~ ~-
- - .
-
- \
-
Le
‘.\ - ~ . -
. N
. A .~ .
* N -t
vy e
) « oo . "
'( PO
Y ?’ . <
A .« ® A .
Y r'&)
-
N ¥
“
v "
'
. -
K “ oA
“ .
~ Y oeim A
"”a

_ The (1 + 2n) vaxdables CR
- systom of the (1 + 2n). equations to be estinated (3), (4) and (5). They
. are simultanaously determined because an anténgnags change in any of thoa?
’endogenoua factom uﬂl 1nduco m-ljmstments in thd others. The poli%
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SN ‘ CHAPTER IX
v e s . THE DATA BASE |

The Intrzcit Stu
The th::oe -‘equations presemted in this study--~ the stpply of .

offences, the police production ﬁmction and the demand for protection--

" will be estimated with a sample of police districts within the Montréal

Urbad Comiunity (MUG), M

The MUC was established January 1,1970 as & t;om of regional

PO X /gmmen-l;. mﬁalga.ma.ting the provision of ‘sexvices by the twenty'l-n:lne K
‘ . (< mmnicipalities on the lsland of Mont®éal and Ile Bizard, - The intedtion
! ] /”/ of such metropdli @iim are typically (1) to capture any

economies.of scale, .(2) to equalize the quelity of sexvices and, (3) to
attain an equitabl;! distribution of the costa, .
| ) . The MUG Police Departnent was legally integrated Jamuaty 1, 1972,
.- It presently coisyte® thirty-nine police dlstricts—sixteen of which
‘ e, s}.ro in the city of Mantréal with the remaining twenty-thne repruo}fi.ng
the twenty-eight suburbs, This study will employ thirty-eight of these * 4
S ‘districts ag sample observatims.i ~ . | / :

AN i

The MUC.vas chosen as the data base for gevaul‘euuns. First,
crime in ca.nada hags been examined by ecancaists o onh one other ocaaion,z'
Avio’s cm:k'(m) They employed provincin.l obsomtions, incyeasing the

likelihood and gseverity of aggrefation problems ‘and producing sp\m.ous ' N

1mstr1ct 8 is onitted since it oonaiata -entirely of a non~ - /
. residential recreation area (Terre das ches) thus cnstituting a special
form of market for cxime,

Zanother by Stephen Mehay of Concorda Unimity 18 presently

udexway,
3 -63' ) : | P
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results ( see chapter IV above, Pp. 38-40 for detailed discussion). In
"additien, due to data unavallability, their;samplédoes not include the
prc;vixices of Quebec and Alberta.
~ ‘ Property crime in Montréal appears to be more serlous a probt‘l.en
relative to violent cxime, whereas in Toronto the- situation is reversed.
As table 9 illustrates, violent crime rates in Toronto,tend .to be higher

than f.hos'a‘ in Montréal;-in the assault category, the Toronto rate is more

TABLE 9 5
COMPARISON OF CRIME RATES -IN MONTREAL AND TORONTO
" . (per 100,00 population)
OFFENCE TORONTO * MONTREAL
HOMOCIDE: : 2 3
f>  papE:s . 10 ‘ « 7
ASSAULT: * . 22 10
‘ VIOLENT CRIME [ N I ) ’Q e o e @ 3"’ * & & ¢ o 0- e ¢ 20 “
ROBBERY: 76 » 175 .
BREAKING AND ENTERTNG: 585 : 1352
THEFTs . 2447 1995 ‘
,  MOTOR VEHICLE THEFT: - 322 430
mOPERTY CRIME: ¢ o 0o 0 o @ 35 e o & & ¢ o o 3952\

SOURCE: Communairtés Urbaine de Montréal, Conseil de Sécurité,:
Somnaire-Statistique, 1974,

than double that of Montréal. On the other hand, the rates for robbery
and breaking and entering in Mantréal are more than double those of

A ‘I‘oﬁnto. Only for the less serious p:mper;.y oﬁeixce of theft is the ,
‘Toronto rate greater than Montréal's. Montréal appears to con;stituto an
attractive market for property crime relative to Toranto, '

A study enploying mtncity data has several distinet adm\tages
and disadvantages over a study using 1ntorc1ty or intexrprovingial data.
'ma intracity study refers to a single police deptrtnmt, thoreforo tho
~data are likely to be moxe rellable bea)\;‘o the single reporung agency - |




interprots the rules established by the Unifom Crine Reporting Systent

in a consistent manner. This also 1mplies that there 13 2 single policy
regarding the enforcement of laws, For example, laws aga.inst jay—ualklng

and possession of marijuana’m?\y bé strictly enforced in some citiles vhile
not in others so that the data may yileldsmisleading mter?retations ag to
;.he distribution of these crimes, Within s single city, there will be a
= B tendency for uniform enforcement. From the policy perspective, examining
the problem within the doma.in of a single authority is moxre pragmatic
3 in that any conclu;i.ons and recommendations have a greater 1ikelihood of
being implemented since the conflict of interests and priorities is
greatly reduced, s | \

A pajor weakness of the intracity study is the difficulty and
sometimes mp;assibility of obtaining data--the lower the level of aggre-
gation, the less informatlon seems to be pub;u.sl'}ed. In this case, the
nost serious problem is the unavailability of data od two of the three -

variables that represent important functions of the CJS--conviction rates

and the severity of punishment, However, since the intent of this study

is to focus not upon the CJS per ae, but rather upon the impact of

e BT T

< police, the loss though damaging, is not cempletely destpuctive. There
is a relative abun_danco'_opf data on police activities at the disaggregated ’
level of the intracity sample, . ) |
Another problem associated with an intracity study is the exls- ‘
tence of spillovers, In an Antercity sanple, it is not unreascnable to
assune that the crlminal resides ;\n the city in which the crime occurred,

- . On the other hand, 1t would not be as accopta.ble to assume that criminals-

comnit crimes in their own neighbourhoods. The a priorl exgecta.tlon is°
> that criminals would tend to commit more serious crines further from
their residence 1f only for the reason of decressing the probability of

: 4
R R T




apprehensio%z through recognition. Thus the problém of spiliovers botweén

nelghbourhoods should be more prevalent ds the seriousness of the offence
Increases, Since for any given crime it is impossible to know with

certainty the residence of the criminal, it 1s necessary to rely upon data
associated with the district in which tha .crime occumd. As the presenco

_of splllovers Increases, those va.ria.'bi_les Antended to describe the charac-

teristics of the criminal may in fact be only. repofting'those of the vic-
tin, T - ‘
Furthermore, the model specifies the supply of offences by a
given district,’ Although the model nay in fact 'be accurately measuring
the number of crimes comnitted by the population in that district, nthe -
data may be overreporting th%. ‘:;ffence ra,tq.due 10 crime spilling—in from—
othex districts (ox underﬁjﬁrting due to spilloouts). For esmnple, the
nmodel may efficiﬁntly estima.te the J’nmnbts:v: ‘of offénces delivered by a low
income neighbourhood, buf' *the ‘data. night not accura.tely report this
anount because sone of thei:r: crlmes could obnceivably be committed 1n

A

high 1ncome areas where the potentia.l cr:!.mina.l income 1s larger. A

d
variable attempting to account for thq presence of spillovers 15 mcorp-

orated into the macdel,

-
L

o . The Va.riables w0

- \cma and police data vers obtained from MUC police publications.
ALl of the crine and most of the police data pertains to /1972. a,lthongh
several police%tatisti /ugre only available for 1973, A of th-o_.
socioscononic data was taken from the 1971 census with cne foxcépt.lcln;
rotaii aales,'vhich Ay only avpflh'ble for 1966, Socioacononic datd 18 °
publhhed at the aunicipal loval which coincides with the 23 suburban ‘
obaorvg.tiona in this sample, Houovor, this ulo'da.ta 13 not pubushed




o e v
at the police distriét level ( for the 15 observations in the City of
Moyﬁd), Jbut m{:y census tracts. The 291 census tracts in the City
of Montréal were assigned to their rospective police diatrlcta by visual
identification. The required variables at the district level were then
., obtained by aggregating the census tract data, The source and, when

v

applicablo. calculation of variables employed in this study a.ra contained

p—
Thg behaviouml‘relationahips of the folloying property crimes

in nppendix B, N

w11l be examined: robbery, ROB; breaking .i\ﬁwéﬁtermg, BNE; grand theft
(>$50), GRAND; and petty theft (<$50), FETTY. * Crininals may specialise
in a particular typs of crime or be Qobile between criminal occupations:
i.e/, crime types may be complenents or substitutes. In order to captu‘;ro
the possibility of complementarify, two aaa.monu'crige classifications
are specified aa aggrsgations of the above categorias;' s'pecifically.,
total property crims (the sus of robberies, breaking and enterings, grand
thefts and petty thofts).";PROP), and total theft ( the sus of grand and
petty thsfts), THEFT, — BRI ' .\

_ The police clearance nt; is enployed as a proxy .for the
probability of failure 7( crime, Ih;forttmate'ly; as already, 'nanuon%
:”udicm data on convicw severlty of punlahnent are not avallable

/

at the disaggrogated: level of police districts. ‘The clurance rates for
robbery, breaking and entering, and total thefts are available, and the
élea?:;.nce rate for property crime is calculated from these, Clearances
for grand aml petty thefta»;.re not amihbl,,' 8o the cleargnceé‘ rate for

" total thefts Q used dn their place, Also, 1t should be moted, that the

| cleamce ntes of robbery and brelking and entering m‘dﬁfemt fron_:
that used for umfu. In the first two crime categories the classification
; 'clurod by a.rroet'\is/uployod. while for, thottl. /tho only available

» R R -
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data waa the total clearance rate (tha.} is, cleared by arrest or othervise).

N s .
At the expense of consistency, clearances by arrest only are used when
~ - / d X
available for two reasons. . First, it is believed that clearances by arxest
are, relative to total clearances, & more accurate proxy fo‘}«,the criminal’s

subjective perception of the probability of failure at crime, Clearaneee

.other than by arrest include situatlons in which the police cannot lay a

charge agalnst the suspect due to exten ting circumstances. The criminal
therefore does not incur a cost from detection and umikely to be
deterred by it. This will be especia.lly true /igr the recidivist 'who is
already known to the police., Secondly, the classlfication cleared othexr-
wige' is belisved to be more subject to manipulation by police,- whereas
they canr;ot alter the ‘'cleared by er:weet' classification without e.::tuallyk
producing an arrest and laying a“cha:rl:ge. )

The risk factor in the lagal labour market is represented by the
male unemployment rate. The male unemploynent rate is used because as
Shown 1n chapter II (pp. 19-20) males account for a disproportiona.te '
share of arrests and presumably crime, ‘Also, t0 the extent that femals

employment is a secondary source of income for the hqusehold--ofysn

_intended for sav:}ngs-—the pressure or necesslty of) unemployed females

to participate in criminal activities may not be as great as that for

\memployed ules. 't(ypic'ally the heads of households,

The opportﬁnity cost of crime is included in the supply of

offences equation by the proxy, average household income ‘which represents

* foregone ea.;mings. A problem is anticipated that “this va.rin.ble ?my

o~
crime, ‘This latter mfluence will noet ogten be- present nhen epillovere

N

Yepresent not only oppoxtunity cost, but also the potentul gain\ from

among neighbourhoods are prevalents the 1ncone variable Wil thei\z be
’ W, ‘ .

%
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reporting the te}xdency for crimes to be committed in high income districts

-~

because of a larger potential payoff from any given crime,
A
The criminal wage would be represented hest by average mcmetary

ot e

losses ifromleach type of crime in the past. Unfortunately such. dnt; is
not avallable, in its place a proxy variable for the potential payoff"
is employed, Since criminal targets include both commercial and res-
idential victims. the proxy should mcorporate the influence of both on
\ the criminal wag® The following proxy is employed : '

CAIN_ = VALUE +ém:s 7 ™ 1,000
Y y y Y Y=l

. " wheret ' : ' ' .

. ) X
1 ‘ ' SALES . = aveorage sales per st(re in
1 o PRSI V. district y :
- ~ /
' The targets of criminaldl cash and ‘moveable goods®, will be pmporuonal

4’

to the average sales in retall stores. In the case of rosidontlal victims.

* ' the value of criminal téz;geté is vepresented by the contents of a house
' , . @
. ) and is assumed to.be directly proportiomal to the value of that house,

4

Thus this“proxy attempts to represent a wider spectrun of victims in the’

formulation of the criminal wla.go t!}a:i previous studies (see pp. 3536 for
discussion) which have at times been ha::'d pressed f'or’a« reasonnble PTOXyw
[ ' Avio & Clark (21) used tho ‘nunber of households with record-playing

| equipment.' It 1s assuned that the crininal wage £romeach df the

¥ " Property crimes exeunaa (robbery, breaking and mtemg and theft) -will

‘ m ' be proportiomal to /thia variablo. R ‘

:

& . ¥
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As already pointed out, the mtmciiy sanple is expem

contaln spillovers of crime amcng the obsemtions of police districts.
Provious studies employing intracity samples suffer from the weakness of
not attempting to deal with this obvious problem in estimating .the supply

of offences, Thaler (25) discussed the problem in reference to a variable

he used to représent the criminal element of each observation. However,
he declined ‘from~ma.king any. explicit predictions regarding spillovers,

A proxy variable is incorporated in the present supply of offences function
to account for such spillovers. It 15 postulatad that, ${ criminals )
residing 1n district "2 _ysrceive a lower probability of failure in dis~
trict 'j', they will tend to commit their crimes in district 'J' 'lhe
tendency of crime to splllover will decline as the distange between ‘i
and 'j* increases for two rveasens: (1) as the distance increases, -
criuinals ave unllksly to have rolioble infoimition ,on digtrict 'j' and,
(2) the costs of transportation increases thus redu'cing the net expected
gain, The size of th; spillover can also be expected to depend ul:on the
population of each district. Based upon these two considerations, the.

'share of the {pol\mlation' of any district ina *contiguous community’ is

i used as a ueight to measure, the size of potential spillover. A 'contiguous

community is defined for ea.ch digtrict '’ as the total popula.tion of
district 'i' and that of all r dlstricts smfediately ad jacent to '1'
Mjacent districts were identified visually (a 1ist of each. district'
contiguous community is contained in appendix B), “he follkowing variable
is specifieq to account for 1ower cme rates in dictrict ‘1! due to |

spilloters into its contiguous qonmunity\ of a.d:)acant districtu
.

Voo SPIL, Z(s cL-s 3) -

Bl 1

o




TT=__the net spillover of crine in district 'i'
= the number of districts immediately
adjacent to district 1

= the clearance yrate for property crime in
. . distxricts 'A' and 'j' respectively

= the share of the total population of the
“contiguous community in districts 'i' and
'3 respectively1

5_> 0 (<0) thera 1s a net epill-out (apill-in) of crime from (1n+.o)

N B TR - &2
P ‘ ” : . district ‘1, If SPIL1 -0 , there-is no net change in the crime rate of

. / . district ‘1’ due to spilllovers.
Antitﬁpating the re ’tively tzigh crime rates displayed by s
. © youthful males (see ét\aove. chapter II pp. 19-20) an additiona.l variable is

C - introduced t9 account for this group’s relatively low opportunity cost
( of crime or. 1ts/re‘iatively high 'taste' for crime; the variable used is .

the percentage of the population being males 1 5-2#’ years’ old.

Unfortunately, da.ta on the police recovery rate or thein

officiency in shortening the tine lapse betweg,n the occurrence ‘of the’

y  crime and subsequent amst.tez:‘not ava.u.able. 'I'E_x‘a"_influence of the

‘ parameter k is therefore omitted ron\the empirical specification,

. - ’ \ N ; ~
L I'I‘he shm for the kth distxict (where k is distriet i or 3)
- POP
was ealeulated as follows: Sk"- k_ ' \
' pOP, + ) POP, o+ -
b 3 - -
: ' ‘ : Zl - ) .
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The police gutput of crine)dsterrence is neasumd by their

" efficiency in solving crimes, the cleaxance rate, The conventional
"method of defining Inputs into the police production functlon is to.

o

»
[y ‘

Q S :
N e ‘m - ‘ ‘

" TRe following then,” 1% thestructural form of the supply of

CR = the rate (p&r 1000 /populé.tion) of crime type ‘g’ in
& . district 'y’ ) & ,
CL 5 the clearance rate, for crime typs 'g' in district 'y*
BOYS, = ratio of males P5-21+ years ol to the total population -
y in aistrict 'y’ ,
UNIE:y = the male unenployment rate ‘in d.istrict y'
L ' ING v =" average household income in d:lstrict yr *°
il .GAINY = the érimim.l wage, in district 'y? ¢
*  SPIL;. = nthe net spillover in district 'y* = ° .
and,® A, = fthe Intexcept N
¢ By, = the disturfance tem - T
® < / / \ ' . « ) ® o
The .e:gpecfad beha.vioural relaﬂhionships are as follows: '
. dCR "_" . -, .
oy, <0 3275B°f§>°°' T 33"““60, wE— 00
N (& ‘ . . . .
a CH .t a CR_ . ’ a CR_.
-T—-g - --—----——-'s - =0 - - ’
* , " o, N o

‘normalize observations om & population base, for éxample, police per




s

14
'
t
i

- policé"‘:"cars g Pold Jeman, 1s employed to represent capital investment

TN L LI N BT 3 L AT SN LN e b A IS & eI AT W L ARV A T R TR Ay e e nmenr e

capité.. It is believed that a more accurate comparison of the effect of
police on crime between obgservations will be achleved by normalizing inputs .
according to the workload, i.e., pollce per cr:\.mo.1 This_approach then

»

tnabti both variables to be based upon identlical denominatom.z -~
ting all variations but those in the relationship between police

elim

A .
and their output. Estimates of the supply of offences and production of
;rime deterrence functiéns enploying the convent'iona.l definition of police ’
1npu_ts (police per capita) are reported in appendix C,

Most of the capltal 1nvestm'ent on such items as laboz’-ah\o
equipment in the ‘police\productim function is mtonde(f’ to 88 ‘e the\
entire department. It is impossible to identify and isclate % ta.l r;on- '
manpower expendiiiures a.lloca.ted to each diétrict. Ca.pital expenditures ‘
which can be identified at the local level are primariiy 1nvestments in
transpomtion; i,e., automo'biles and motorcycles. It is assumed that -
Ecapital expenditures at the local level ',Of the police district are

proportional to the number of 'a.utomobiles, and therefore, the proxy,

in crime fighting techhology at the district level.

The efff'ciency of the police ig often mfluencod by environmental

1

|

1App:r:ec:‘.a:l;ion for this point is owed to Prof. J«.I. Bernstein, who
of course is not responsible for any remalning errors.

’ 2Lerl'. C be the number of crimeg, S tho number of crimes solved
and, P the number of police. Than S = a C + b P, where a and b are
parametezs and 0<a<1. To specify the clearance rate, divide thxough by
Cs % =g + 'b - The conventional definition requlrest ﬁ a+b PgP R
whers FOP is population. But C = £(POP) where £>0, Thexefors the
methods are functionﬁ]y similar, ) .

conditions, One suoh element receiv:lgg attentlion in the literatui'e has

-




been population density. As discussed in the review of the litsrature,

P o

: . . 2

(see chapter V, p. 44) population density has been clted as being both
} T " a hindrance and an ald ‘to pblice. Although the dimction‘of the *

4 : influence is not ;knovm a priori, nonetheless 1t seens plausible that
density will \&ndeﬁad affect the officiem'cy\of the police and is tﬁeréf?re
- 1nc‘1udod as a predetermined expl:natory variables in the production '

:
ne -
- function, .

r

A °

The manpower inputs measure used in this study is total employm;snt
of "éwom policemen. Clearly some officers -can be expected to contribute
more to crime deterrence than others; for example, consider the different -
effect on crine exerted by an additional patrolman versus an additional
adminigtrative officer. In an attempt to capture the i'nflugxce ofl;the
‘quality’ of nputs, en additional variable is sdded to the production

function. It 19 the percentago of total manpower actively patroll:\.ng the

X streets in pa.trol “cars. There may of course, be some officers patrolli&
. on foot, but data avallabllity restricts specifications to those in
automobiles, 1It.is a priori expected tha.t as the percentagg of police
. C actively patrolling increase, th‘e clearance rate will increase. This
. ,

expectation is based upon the bellef that most arrests are made at the ’
scene of the crime (16, pe 66). Since thé extent of patrol deterineg

Al

: ty the average response time to a call-for-service it will have a positive

influence upon arrests, Although no figures are gited, the Daigneault -
Report verifies that a "large number of an-esta are made by patrolmcn ' .
in Moﬁtréa.l” (/ﬁ?, p. 46)s As specified,i the police production function
W1lT-take the. folloning structu:ra.l‘ foxms i

.

c, C, 0 c, .
(7) CL A2 v _pox. \CARSy DEN, PATJ

e ‘ ) Aef’%’ ‘ g=1, .

!
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where:s | ‘ v » ! .
- POL - - police p;ar crine type‘\" ' /m cu‘strict 'yt ":?‘
o c\méy ' = capital 1nputs or pquc\ cars per policala.n m .
.© district y _ \ v -
© pEw .= population dam;rty in district " . l- L

{ PA’l‘y - tna percentage of total

ue@ a.ctively patrolli%g

: “the streots in district 'y°
F Ay = the Intercept :
@ ) :
and “zuy +, = _the disturbance tsm n . s -
predicted relaticnshipa have the following signss .| <
o oL ’ : 5 oL L
""'—‘-"'—5' -'5——5 o B PN
"o, 0 >0, 533 PAT>° . ‘“"- S
a dL ~ ) & ~ , - 1? .-', : \ - .,
- ——B> » A . o SR

) DN <0

- ’ - i K oo, ) LN s ' “
' In the intracity easple, the ccnvetional deasnd for protection

becoues Ain effect, ypolice 'deploment ﬁmcﬁ'on Fa‘ctors common to °

co‘nvcntional denand fhnct:lom are not applicablo 1.n the deployment funetion

and are theroforo onitted. For emplﬁ, wages are tha mo throughout

. thp entixe sample and thorefora do not 1nﬂuenee the distribution of

picotecuim. Tikewise, ths budget cqnstzamt 1s detemined by a single .
" decision maker for the entire ;§mp1e and will therefore not a.ffcct the .
d-ietribution of resources among disgh}ts.‘ e

The Daigneaﬁt Report (37) has reconnended a multiple regression
, formula for detemining poiice daployment in the MUC. The Specification
of thelr oquation is as followsl ‘

»

. (8)', POLICE = £(DTPOP,. DY{)EN COMM, HOMES, CFS, CC) - - )

wher‘z:f : | S “'/ | d ." o o /

POLICE = 'tl,xe number of police' oy
AN » i
DYPOP _» the 'dynamic' population
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DYDEN = ¢the ‘dynamic’ populaticn density
COMM = the nuaber of commercial and industrial establishments’

HOMES = the number of residential units. ..
CFS * = the number of calls for servi:{c;e '

&
© ' SN

, CC, : = the number of Crininal Code violations

| '; ~ (The subscript ‘y* has boen omitted). The dynamio populatlon and density
r , ) werd calculated by means of taking into canslde;a.tion rovements into and
" , out jof each district during th&?me of a day, IQtuhively.' this is an
wportant consideration for¥% metropolitan polics force dealing with a

R ‘ laxge itinerant population. 1

{ : All bles were specified as absgolute magnitudes, no doubt
causing serdous Zolune‘a.nty problers between HOMES, DYPOP, and CC since

. R DAY
all three variables are expected to be strongly correlated, The problems

. .
i 4 - . .t

of collinearity could be considerably reduced by normelizing the variables
i , v ' on a population base (/1.6., *crines ;ber capita; policé per capita; calls.

|
L{ , . The variables CFS and cc represent the response of police to’
|
|

per capita, etc.)., ’ ) - .
- /4 crininal activities ex post, while the remaining four explanatory
3 .- variables describe police anticipation of crime,ex ante, These four

T ©|;  varlables (DIPOP, DIDEN, COM, HOWES) were chosen in considerstion of

' . . T ) s

3 the essential role of t& patrolman as indicated in the following passages
. \ ’ .o

- ' ' The iwolice citculates in the streets, discreetly watches the pop-
3 nlation, buildings, businesses, homgs, &1l possible targsts of the

ceriminal... (37, po 49)

| The _1nc1us;l9n of CC in the equation indicates that, from the )
police pe:rdpective, manpower 13 assigned accdding to the sige of t';le

o : . workload. From the community's point of view, ?ﬁ’é ;Aghor the risk of

* -victimization (ile., the drime"z/h:}) the more it will prsﬁ: px:g‘)toéjlgion‘ '
to other commodities and services--the marginal social berfefit of

: \
NN - . Y
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- datorring an offence in a high crime district is ter than in a low
‘ cz-i:e area. A sibstantlal portion of the CC classification inclujes - A
. _ minor offences the solving of which, only slightly to the social
; _benefit. Since the objective of the pq.uc; 1a assuned to be minimdzatien
of the social cost of crime, their resources would bé more\ffe;:tively
deployed among districts according to the comparative levels of serious
crimes. The dsterrence or clearance of & bank robbery would contmbuta
. ' more to the social welfa.::o function than the solving of a ninor shoplifting
ofYence., Since the focus -of this study 1s property crime, this category
of offenco. 15 used as an indicator of more effective fpo}ice deployment. ‘
In defining the potential victim stock, the Muc ei;uation . ’ ”
etnployod the variables HOMES and COMH. The necessity of using HOMES is
eliminatod when cmes axe measured on a per capita basis. because the
L two, - (HOMES and pmmln 1on) Will be strdngly correlated. The non-residentlal
) . victin stock COMH groups all commorcia.l and industrial eetabliaxnemt,p
into a single category. This proceduyre ls open to critlcism, ~(!ert:a.in :
businesses (8.g., retall trade) are relatively more attractive victims than -
. othera,‘ , and ehbdid/tﬁemfore recelve a large:; amount of protection from ‘
- . 'the police. The polic;eh may be nore' efficiently assigned according to the

. concentration of the more susceptible retail storge and not commercial

.
TN .
rd n A

establishnents in general. : S

\

‘ " The allocation of protection should also take into conaideration_‘

. the qua.litative} appgjal\:‘\anﬁctim tstock. Thié appeéilbis a ileasure of the ’ d’
potential criminal wage. As the wage increases, of coirse, so will the .

- _supply 8f offences. F‘m the community's perspective, the qualitative ' '

. . . ¢
" appeal repregents the potential loss-from victimization. As discussed in

L

chapter VIII (p. 60) the expected ‘loss fml victinization detérmines

é vy
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preferences entering the demand for protection, "Ijl}e pro:q employed'to
represent potential losses from crime in the deployment function is the
sane as thgj: used to represent the criminal wage in the supply of offences,
GATN, - ' -
Employment of the vamblo DYDEN in em nuc vegression can
1g\d1cate .one of two possibi‘."iities. I'irst, that the police tend to think
111 terms of geogra.phioe.l ares and, therefore, as the density i.noteasee,
) | a giv.en popu;ation will be asaigned less protection, ,Or secondly, as
population density increases, so does social interactien and, inevitably,
crime and the need for poiiee' intexvention. Unfortunately the police 'd1d
'eot specify their Justifications for iis use, However, based upon previous
‘ Tesults (22) & positive relationship is expeoted. “
[ . ' The deployment of police will also be determined by the demxmd
y " for services other than those directly related to protection from crime.
* Data on activities euch as ‘emergency services oi"traffic regulations '
ehould be included m the deployment function. 'I’he police department
neglected to include these aervices in their regression., Since this data
is not available to the gublic. the all-encompassing mhble ealls-foxb

sexrvice must be used to messure total workload. It might be ax-gued th&t

. | I OFS and crime rates are strongly 901'1‘018*-9‘1/ but evidence has been pro-.
i E N T duced to the contrary. Evans cites a study conducted in Mantréal which
;J S found only 13% of all calls, for sexrvice to be p;:ﬁne related (10, p, 64).
[ The percentagse related to property~crife clearly yould be much smaller. ‘
‘3:1‘" J . ' ‘ 'Iﬁo hudgei{ constrain '_ abllity to_purchase prote‘ctiom has “
'1 . , “ often been included 1n sfaecifiéauens} of the demand for protection (ses . /

chapter VI aﬁove", pe 46), In the deploymei}t- function, all districts face
the sane b'udget‘ constralni; theretore its %.nclmim is unnecessary. How=
o ev;er,Llncxome could st111 influance the distribution of protection since
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police,

estimated in this paper 1s 3},&9 following structural fomms

income 1is belleved to determine preferencas, Higher income districts '

ﬁ ‘ §
Based upon these corsiderations, .the deployment function

bl » - ’
‘

> D, ' Dz n3 ' D, D5 Dg .
COPS._ = OP. ~ GAIN “ s DEN De

(9) PSy y FROB, y mfzsy e, y” CALLS oD Uy,
- " y=- 1" veeyQ .\

where the new\variables are:

'copsy = police employment por 1000 population in district 'y’

FPROP = number of pmperty crimea per 1000 pOpulation in
\ y . district 'y’

camy = ‘potential loss fron victinizatitn in aistrdet 'y
STORS., = the number of retall stores per 1000 population 4n
o7 district v

CALLS, = the calls-for-se:;vice per 1000 population in district

| Y

uyn L R ' . \_,-
Ay = the-intercept | . - ‘ B
u3y = the disturbance tem v N

The preéict\ed relationchips are:

A ]

d coprs

D cops L .0__cops - s
"3 Frop 0 Dy =570 D3"F 5ToRS — 0
R . N > a' ' .
D & -2_COPS p e COPS. o .o . O _cops
Dy* o mc % Dy =5 - 0 Dé"}Scms>°".

)

o

'mo-Stage Leaat Squa.res ostimation method is eqployed giving consistent

% e

though not asymptotically efficient results, whon uqod as mstmnental vare

4 .
1a.bles the endogenous varia.blos are tretted*’as oxogenously dotominod. '

-

‘rhree-Sta.gQ, Least | Squafros cou1<f alao ha.ve boon onployed. C

«
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S T . e P
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et A Since each of the stmctural equations are o&‘ldentiﬂ.ed, the
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ST ESTTHATION RESULTS : Coa s

Y
’

‘- 1 Y
‘ The estimation results of the stply of offencee--équa.ti‘on (6 )--
’ a.re )pre$ented in table &% The ‘8ix property crime cla.ssifica‘hions .

' R ’ estimated aret ,,roﬁbery (BOB), breaking and entering (BNE), grand’ theft

. T . . (cmeD) ﬁetty theft (PET'I‘Y), tota.l thefts (THEFT) and propeny crine

Ve . ',(PROP)1 There e.m serious criticisms a.gainst using the coefficient of -

o / detemina.tion as ? 1ndica.tor of tl;e explana.tory .power of an equa.tian

| | 'I- -7 - ) et estima.zed by 3»«0 Stage Least ﬁquares l(seg» e.g..38. p. 519) It is theze-

N R fore noj/reporbed in_the" followins,;tables. yes place the standani RS
oo f _' error of the regression (SER) and the standdrd deviation of $he o ‘

. dependent variable E‘SD) are reported. : . : AR

E - - The results ‘are genera.lly gatifactory but in some cases mixed. , o
. 5 v ’,.' - ) © . "?‘

' .7 The eoefficient for the clearance rate CL, has the predicted negativa
. 3 o

1 P relationshi.p ad 1s, significant for sthe more serious offences (of ROB, BNE
_ ' " L and totabproperty crime, supporting the view that police ou/tputrifs a
8- detervent to crine. In the three theft categories the coefficient is .-

insignifica.nt but, nonetheless, of the a.nticipated sign. '\}’he possibility
| - ‘ that golice do not p::ovide as strong a deten'ent to patty theft relative
4‘,‘ H . " " 4d'the more serious crimes 'is mot totally unexpected. Crininala a.re leas

likely to inves*t as mueh culation a.nd.pla.nning in pef.ty thievery as they

offences cnhere the punistment is more severe. E

fge] ) ' *
o ‘ The efficiency of poli e would therefore not receive as much coneicleration

o in the decision to commit these crimee. In addition. the :t‘abt that the *
\x‘ N cleamoe” Tates for "ROB and dBNE refer onlLv to. cleamcee by amsto uhile the

b rate used for them refers to total .clearances’ (by a.rreat or othemise) na.y

,,,,,,
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.‘most serious property offences, ROB and BNE, are much larger than

v
4 - N . : «

- : : . !

-8z // | * 9

be pe.rtial engplanation for the insignificant coefficients. As diaqussed

\
in the previous chapter, total clearances may not accurately reflect ﬁhe

criminal’s subjective probability of failure. The elasticities of)the two

indicating a strong response from the criminal community to varia[ions‘in,

'

’

) the clearance rate. (

The coefficients of the unemployment variable, UNE, /éonsisten&y P

display the expected sign, and are éignificant in all cases but one, ROB.

'The fact that UNE has an insiginficant influence upon ROB may be due to’

a lag effect. If new entrants to the illegal market begin theix criminal

careirs with less serious crimes a.nd only after the accumulation of exper-

: ience begin to’ commit the more serious offences of burglary and robbery,

then onii:g{ the supply of less serious offences can be expected to be ~
influenced by ;g?rese'nt unemployment lgevels. ROB, being the most ,serious °
of property crimes, wbuld be determined by unempioyment rates lagged an <
additional period. In the present data, all crimes pertain to 1972 and , .
the unemploynent zate to 1971, Although unintended, the data may be : .
introducing & lag specification to the model. If UNE doss have &

lagged effect, 'bhen its strbngest influence should ‘be after-one yea.:i,

when unemploymerit‘ insurance.'benefits run out{ As the length of unem-o A
ployment increases ' and the frustration of not finding legal enployment ‘ y
sets In, discouraged workex‘s begin entering criminal occupations,

starting perhaps with thefts or BNE's and eventual graduating to

robbery. Unfortunately, testing this hypothesi'a wish unenploynent

“

rates {rom diffexsnt years was impossible because the data 1s available
only for 197, This 1s especially disappointing since  in the reuining

- five categories wof crime, the unemployﬁent rate has elasticities much

hrger than one, indiceting a etrong roapome from the criminal conmunity



; -

. to employment _opportunities‘. - ‘
The resixlts regarding‘ th“o effect of labour market ‘conditions on
.crime have been mixed g.n the U.S. studies (see above, p. 31). Hovever,
the strong statistica.l relationship foﬂd in this paper refute the ﬂndinga
of, two previous studies employing Canadian data. (10, 21). . Perhaps the .
P differant conclusions could be a.ttributed to the dlf’ferent samples, The
two studles that found a weak and mixed relationship between unemployment -
and crime used national and provincilal data, whereas this study employs
an urba.n Sample.’ National and provincial samples inclide a large rural
element whére the refemussioz{? of unemployment may be weaker than in
the cit‘y. Also, the expected mcome from crime may. be relatively lower
' f.in rural areas’ as the lower "degres of anonymyfl/ 1nczease the prob~
ability of aryest. Although employment opportunities have been shown B
in thie pe.per to be a significant detez{inant of ths supply of offences;
. - —
. this relationship may ’fw restricted to urban areas. ‘
The mﬂts of the variable attempting to capture the mfluenco . ‘
of youthfgl malqs are mixed.\{n only two instances, ROB and BNE, axe the T
coefficienta of the expected sign although 1nsignif1cant. . Curiously.
i BOYS displays the anticipated influence fog' the more serious offonces ‘ '
'uhen {Qe a priori ex'pecta.tit‘ would be the opposito 1.0.. that the
) youth contribute more to less serious offonces. Two explanations are
- possiblex(l) that young nale criminals do indeed specia.lﬁ’v,e in the more

se:rious property c:cimes, or (2) the . young havo ' relativo]y hrger

o

o be amstod and convicted and therefore, the eonvictiori

f' ‘ pmpensit_ 2
P 1n'chaptor II (above, p. 18) doos not accuntely reflsct thelr

Y

ahu-e of ~ total offences. However puzzling, mixed reaulta enploying .

'-, "’z‘ 5
u & R ws

by ‘the other Canadian study, AVio & Clark (21),.while the R
" Q ,

the same vafiable (but as'a percentage total "male’ pOpulation) were \

.
. . » . B R hed .
it Y <7 bk - B
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studies genﬂorollyﬂi‘ound a strong and positive r‘olatiomhip (see abovo,
p. 34), Perhaps unlike their counterparts in the U.S., young males in
. Canada are not -responsible for disproportionato sﬁams of property crime.
R ‘ The proxy variable employed to represent potential criminal wage,
~ % GAIN, performs reasonab]y well; its coeffic\:l.ents have the expected sign
and are significant at the 99% confidence level in four offente class-
ifications. However, they are of the opposj.te sign for the more serious -
erines, ROB and BNE and significant at the 90% level of confidence in the
." f'omer cagse, The negative slgns ,.uould be acceptable for the less serious
- offe;c‘e of oetty theft as rthese criminals are likely todisplay, a rel~

" atively weaker reésponse to the costs a.nd benefits of crime, a
' The !coefficients of the p:_:oxy variable SPIL, attempting to account '

" Yor spillovers of crime among’ a.djaceni. districts, have negaﬂve signs in
both?serioua é}ffence cat‘egories, ROB and BNE, although only one is .
statistically signifigant, The insignificant signe for the less serious
offences of theft are not surprising since crimlnals 1n these categories
axe less likelytgto have 1nformation on adjacent districts and even if so,
less likely to respond to-1it, because the additional’ costs of committing
these crimes in’ adgacent districts may outweigh any increases 1n the
expected net gain prod‘uced by a lower risk faé‘t;or. The fact that
sexrious offer;cee/have the same sign and all the less serious crimes have('
the opposite si?n, suggesta that the proxy SPIL 14 explaining part of the

tendency for crimes tg spillover. However, this proxy only considers -

‘ mtracity differences 1n clearance ntes as a’ cauae oi' apillovera, while
clearly other factors auoh as differoncee in the crinina.l wage among ;&' =
' ‘distriote could also influence opﬂlovers. Further reeearoh on the -
- .no.ture and extent of mtro,city spillovera of crine is neomer%;d

: / ‘ In only one regresaion. PE'I"I'!, d.‘l.d the var!a‘ble reprosenf.ing
‘| © S '.,,

N Cv b B I * ' . v e : * .
v s v A " Lt ~ A W 13 - Pl . .
o . L L ce e -, . s U
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the opportunity cost of crime assime the a“nticipated slgns As alluded  °
* .o in chaptexr VII (see above, p., 33),the poor performance by INC @ay be
due' to the possibility that is represents not oniy oppoxrtunity cost, but,
also potential gain from crime, As pointed out in chapter VII, this =
F 4 - problem'is likely to be more "i)rovnlént for the mor'e serious offences
‘ - begause of their stronger tendency to lspillover into othexr districts,
offence sxpected t;b have the least amount of spillover, PETTY, is the:
only regression in which tbe/oefficient displays’ the expected nega.tive '
slgn, supporting the beliof that the INC variable is actua.ll&’ rei:resentlng
' the appeal ?’ﬁ larger criminal wage presented by wealthier victims. In
addition, the explanatory power of INC is weakened by eollinearity wi'l;.h .
+ UNE and GAIN, It is believed that the poor results are. due to data or
statistical p'rqblems, and not in the underlying theory ltaself, ‘
R g The results of the ”estlmates'of the prod{xction o*.ne
‘deterrence are pﬁsented‘m table 11 for four output measures, the
d clearance rates forx robbexy (CLROB), breaking and entering (CLBNE), =
}heft (CLTHEFT) and, property crime .(CLPROP),
- N The cosfficients of the variable representing manpower inputs

" y are of the-predicted sign fox CLBNE snd CLTHEFT--the former of which is .
N v . ™~ -
¢ significant)at the 99% confidence level. The cosfficlents are negative

in the two remaining cases, but insignificant. 'As vas discovered during  \/

the writing of ‘this paper, a subset of the zobbery classification, ‘amed

@ . q_ro'bl;ery', is' not 1nvestiga~ted at the local district Jevel but at a central

level for the entire uﬁc. 'I‘herefore 1nvestigat1vo inputs at ﬂtho local .

1evel would have no :mfluence on thb lncldence of med robbery which uy .
»

represent a hrge proportiox%‘ of total robheries.
'mo actual fnnction ‘of manpower mpu‘ts 13. as antlcipated, sn

~v

ey : inportant detominant of the output of tho po{ice as demopqtrp.ted by the

‘v

g . & v
‘ L \.

- . N o
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mobiles), It consistently displays the expected relationship and is

¢ thc undesired relationshlp in each regression. and is significant in two,.

“* function are as-followas ' .
. —

" “he e

. ’ ‘ - » =8P~ ) ' c?
proxy, PAT (the percentage of tota.l police actively patrolling in auto~ L

significa.nt in two of the four regresslions, reinforcing thoibellef that
the act of patrolling significantly contributes to police output.

/ The perxformance of the proxy intended to represent éapitgl
1nputa at the district level CARS, is singularly disappointing. It has

It would appear that CARS is a poor measurement of non-human resources

for disaggregated samples, but a more sultable measurement could not be
obtained. Fearing that the inclusion of CARS may be producieﬁ spurlous
results in other variablesr the equations wers re-estimated without tt;e

" CARS variable. As shown in the lower half of table i1, the only remaining -

cosfficients that significantly changed are those for PAT variable which
1ose significance %miﬁe ’GLT!:IEF“I' a.nd CLPROP equations, but gain sifnificance .
in CLBNE.,,,,' , , ' A , -
F 4 The relationship between population density and police output
is significant in only one case, CLROB, in which the sign is negativo,
lend}@g support to Jaco;:xs’ argument (see chapter V above, p. 44), Howav\:,;/\'
‘the rema“.in;.ng three. ‘positive and 1nslgnif1cax(t Yelationships pre‘vent any

éonclusive mgerpreta‘t}tpn of tho effect of. de,éity o§ police output, . ,
’ The results of aimultaneous estimation of the police deployment

L)
— .
EXNCR SRR Wmmmmmmmmwlmkamuﬁ;m&m v D SR ot R S pr NN SRR ot o

’ (160) - COPS -..‘3\0 ’i' 018 PROP - ,32 GAIN + 025 STORS ‘
Lo FLsNgn)  (nbop (e —

+,u3 INC +,08 DEN + ,90 CALLS'
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bohaving contrary to expectations. The only 1nsignif1cant variable 18 the‘
risk of victimizatioo, PROP, This offence category is a.dmittedly, a woak
indicator of eff'i’cie%t. lice deployment since 1t docs not include serloua
crimes of violence, l‘ Itp:\n

Qeless rota:lned in the’ equa.tion beéause
of the topic of this stud,y. The \Iationship, though not significant, is

- asg predicted, posMe The only variable displ&ying a. significant

influence at the 99% level of confidence, is the numbe; of calls for

se‘:vice, CALIS,” It would eppear that deployment is deétermined more by the .

provision of total police servicea than by solely their function of orime
prevention. This vdriable also has the largest elasticity of ,90- (note
‘that 1t is favourably less than one) The MUG police have recently

‘announced that they are ceasing to supply response to calls for several

minor thefts, domestic disputes and minor traffie misha.ps (39). This

reduction will likoly ‘enable the police to devdte more time to patrol

related activities which have been shown to con%,rﬂ,bute to the output of

1

clearances. However, long run oos:hs of fu;T.her isolating the police
'ffom the communlty are unknown. In any case, lﬁ view of this policy

v . o !
change the deployment of manpower is 1ikely, .in the future, %o be more

responsivg’ to the risl: of victimization.

- >

’2510 coefficient i“or pOpulo.tion density, DEN, is posltive a.nc'l -

ificant, indicating th;t police do not necessarily deploy manpowver in
reference to geographical area, As social interaction lncrease?, oo does
. the 1n;.ensit}; of‘ tho police presence. It is unfortunate that \the required

“ —_——

data 1is not available to certain how much of this increased presenco 18

" due to the mcreased need| for %ra.ffic regulations SR

t
The results fox hé variables STORS -and INC are as predicted, and
Wr
signifiomt. The concentration of 'the lcvel of mta@toms and income -

- —-‘1\_—- e ya

‘dre used by the police as indicatoxs for manpowor deplomen‘t. ilhe\tlw{
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PART V°

SUMMARY AND CONCLUSIONS
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. SUMMARY AND CONCLUSIONS .~
/h, ) ) hed
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Tty crime Eu?“oeen shown to impose sizable costs upo:i 1te‘ ' / | 0
individual victins and considerable welfare 1osses upon soclety as a
whole. It was also determined that property crime presented special
problens with respec,t to its extent, growth and distribution, .

'ﬁ{ . "I‘he objective of this study has been to provide an ‘economit
explanation oﬁ'property crine, an “analysis of households' response to it

and, an examination of the effectivenesa of the polite in their rols of

_ erime prevention. A cxitical xeview of the literature id”eh}ified those
top\!\w requiring further research It was found that two areas in par-

S ticula' requb:ed fnrther develoPment. The first, a restatement of the *
- theory, demanded a moyxe precise definitlon of the functional intexaction’
of each of, the thres esgential gegments of the crime market: the (

criminals, the victims and the police., Secondly, (e. blatant shortage of .
empirical work in the econom‘rca of crime employing disaggregated or . a‘i
Canadian data was discoversd,’ . a
A three-equation model depicting the supply of offences, the ;
police production function and &the demand for protection was fonmlated.
* The supply of offenced was specified as a ﬁm_ction of the probability of
™ fallure at crine, the.cost of participating in crime and the Iexpacied
come from crime, The yroduction of crime detemne'e vas defined as
, ! mg»detemined 'by police inputs and én\qrironnental constraints, The

enand for- p'roteetion m specified u a function of the risk of
victinization, pmeferencea and the lmdset constraint. The nuaber of

~
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crimes, the output of police and the num er"of p011ce were specified as
simultaneous;ly detemined. ‘ . 7

"The modgl was estimated amploying the urban sample‘of police )
distric 1in the Houtréal Uxban Community. Intra:cit& samples weye .,

. ddefitiffed as_posing the special problem of apillova-rs in crime mom
various districts, flhe few pysvioug studios‘ using intracity samples failed
to adequately deal with the p;oblem. A proxy variable approximating the

“extent of spillovers ;tas formulated and inéluded in the supply of offences.
ts p"‘ex’foﬁance conformed to a priori expectations z; spillﬂovers are more
pa;eva.lent as ‘the seriou.?ness of the offence increases. An ;;i.diiional proxy

" variable, representing the criminal wage, wais\defined. Its results can be
considered a significant improvement over previous ppoxias ompipyéi in
this avea, | - |

The results of the supply of offences tend to confirm that

" criminals behave in a manner consistent with econ'omic theory, 1.e,, ‘
ra'tiona.lly: Given the costs and beneﬁ;ts of participation h: illegitimate
activities, they will alloca.te their tine between legal and illegal labour‘

" parkets with the objective of maximizing expected utility, Estimation of
the production of crime deterrence producpd mixed and often ;nsimificapt
results, Of the f variables employed; the activity of police patrol ‘
was the only contriputor to p'olice. output. Further refinenent of the
‘police production ‘ljnct‘ion, especially ‘foi-A a pingle department, is

., required., The result ld[

g of the demand for protectlon generally conformed -
. . :
to expectations withput any surprising findings.

In view of e .behaviour of ¢riminals, public policy should ,

be\directod at minimizi.ng the socia.l cost of orime by a.lter:\ng the costs

~

and. benefits of crine, The expected income from crime will be significantly

~ yeduced by increasing the probabllity of arrest, Prcpefty erime Bffeqdera




)

° “\““ ~ ' o ' P )
*° have-been shown to respond as antlcipated. to variations in this risk

factor. Howéver, the results* concerning the productidn of detexrrence: o

are inconclusivs and any recommenditions regayding the method of increasing

police output would therefore be tentativé. In other words, altough

cfignes Tga‘lest ﬁroperty' will be reduced by(increases in the output of

\ deterrence, given the results of this paper, the increases in output do \

not necessarily follow from increases of inputs of police manpowexr or

equipment, o '

. _ , The strongest and most ungmbiguous influence on crime was shown

e
»

to be .exerted by the unemployment rate. A one percent ‘decrease in the

unemployment, xate can be expected to reduce property cxrime by 1.93%.

Policy makers would be well advised to consider the unemployment rate as

an alternative .instrument to deterrence in reducing crfhe. Further

research into the costs and benefits of utiliiing the unemployment rate »

25 an instrument in obtaining the optimal level of crime would seem worth-

while. This is especially truehat the level of local government where

5 : crime is a more serious p::o'blam and employment policy has largely been

considered the responsibility of higher levels of govemment and thus,

Y

~

tp date, ignored,
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L TO DEMONSTRATE R AVERSION ’ )
s s | N (S ]

The ekpected utility is depend¢nt upon the fouryfoszdible states
*of the world as alpeady defined: s

(A1) E(v)'= A=p)(1-u)u, + pl1-u)uy + (1-p)u U, + pu Uy
- \
where: /
U, = UWp b 4 Wt ]
UB-'UtHLt +kthp] o | . <
_c U[wc tc] - A

U[Ki -, - 1] v | | Y

N =
]

-~
\

-
[ |

Let the amount of total:working %mo t, \‘T\Je glven and fixed and that

y

S.

t'-'tL-H;c \ | '
'*'L'_t","o o } ‘ D
s‘uTsut{ztinga_- S L L '
UA‘«U[WL(t-t)-I-H t], S

.\A - - [HL(t-t)-l-?tc-L] h '.

)' - [c ] ‘ ' ‘ ' “ u:\
| ' UD‘-UkHt—L}/k ’ o
!

; Taklng the angt oxderx deriva.tive 03.1) with‘:‘::espo\ct to *;c im; setting

%

1

it equal to ze:‘x'), the i.'irst ordex“‘c&}&tien for a maximum will bes

—_— ' . / ’ - . \,;
- (A2) a B(U) ot V(e . -
= at, (1-p) (1 u)gz(-gL + W A p(1-u)Ug(-Np + KW )
e, +(1-p)g\ué (W) +pa Up (kW ) =0 ‘
) . =95= - |
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(A.3). W, (1-p)(1-u) U} + p(1-u)” Uy + (1-p) wU} + p u E’S Coel
W, (-p){-w)Uy + p(t=u) Uy o
\ The second order condition for a maximum requires thats
2’ ’ o : ’
. (A4) & E(U) " 2 o : ra\
.o N (1=-p)(1-u) Uy (W, +W ) + p(i—u)‘ g (=W, + ;:wc)‘
c . .
LS | + (1=p)u U3 (W )%+ p u uy (1 _)2<0
—— In order for (A.4) to be satisfied, it is sufficient that U, UN, U®,
; ‘- 4 - hd -
Ul')'_<0.' That 15:1:0 say, the marginal utility of income is diminishing
which implies risk aversion. ot -
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"APPENDIX B -

SOURCE AND CALCULATION OF REGRESSION VARIABLES

. . The, sample required data disaggregated the level of the 38
police districts in the 1glUC. Crime and police data are available by
police districts in varifous MUC publicatfous, but socioeconomic inFor--
mation is not published at this level. Since suburban municipalities
typically constitute extire police distriets, data for these observations .

1y avalldble. For the 46 police districts in-the City of
al variables had to be calculated by aggregating the information
avpdlable at the census tract level.s Statistics Canada has defined 291
nsus tracts in the City of Montréal, these were allocated to the ,
appropriate police districts, District and tract boundaries coincided
approximately-95% of the $ime. The remainder was arblitrarily assigned

‘according to comparibility-with adjacent tracts. . Variables representing
absolute magnitudes required simple summatlon hile for.those representing
averages, appropriate weighting schemes had to be chosen, The following
is a list of the sources and, when applicahble, theircbca.lculation.

The total popula.tion, POP; the percsntage of males, 15 years a,nd older.
in thc labour force and ‘unemployed, UNE; the\ percentage of the populatlion
male, 15-24 years olds Statistics Canada,s 1974 Censuc of Can a~=Popul afion
and Housing Charscteristies by Census Tracts-%ﬂontreul, Catalogue: 95-734,
Serios A and B, L . .
Noe ' ' \v - 2 .
‘I'he nunbex: of retail stores peX 1000™population, STORS} the avﬁkage sales
. per retall store, SALES; StatisPics Canada, 1966 Census of: Ca.nada, Retail
Trade--Metropolitan Areas& Catalogue 97-604, - X R
- fhe offence- rates per 1000 popilation, ROB,BNE,GRAND, and PETIY; the
'clearance rates by arrest CLROB, CLBNE; the cleara.nce' rate by arrest or
otherwise, CLTHEFT; the humbex of -police per 1000 population, COPS;
the .umber of police per crime, POL; the number of calls=~for-service per
+ - 10G: population, GALLS;Communauté Urbaine de Montréal, Service de Police,
Donndes Statistigues, 1972, (N.B.-=-For suburban observations, GRAND and
ETTY were-obtained from: Statistics Canada, Crime and Traffic Enforcement
Statistics, Catalogue 85205, 1972-1973 ) -

The numbexr of patrolcars, ambulances and umnarked cars per 1000 populatibn,
CARS; the percentage of total police actively patrolling the streets in
cars, PAT; Communauté Urbaine de Montréal, Service de Police, Allocation
of +the Human and Material Resourcds, prepared under the direction of

René Daigneault, Director, March 1974,

The median property value of single detached dwellﬂ.ngs, VALUE; Statistics
Canada, 1 Census of Canada, '‘Catalogue 95-734 Series B, For tho Jth




4
.police district in the City of Montreal, this variable‘was calcule.ted

¢ \ i by: . . ) i
e
o (sn\rc;LEs)i (value)1 |
: " : VALUE, = : o
o : . '(s:mcm?s);L o 8
% _ - f= .0
Vherer

valugi = the medlan &operty va,luo of single detached
dwel;mgs census tract 1-

" the number of single detechedﬁdwellings in census .
‘ tract 1

n . = the number of census tracts in the :jth police district
Average household income, INC:Q Statistics Canada, 1991 Censug of Canada,

>’) Catalogue 95734, Series B, For the jth police district in the City of
Montréal, this variable was calculated.by: ~

S f/_;l.me)i,(nn)i S
. Z(Hﬂ)i . .
=1 S

R A% : . ~,
- wheg,e.s ) . '

7 inc,. = the average household income in census tract 1,

g

A\l

L " the number of households &1 census tract i

-

n - the number of census tracts in the :j police district

4

"The i:opulation per ‘square mile, DENs Statistics (fanadé., 1974 Census of -
Canada, Geo --Landl Areas and Densities, For police
districts in the City of Montréal, thi:; variable was calculated byt

N B n -

. . ' ’ ¥ e .
. | . | o z;fden)i . By
..-*\ . DEN - : ‘ .o .
- =~ J n:% . w

' - wherer , N ) | : Y 4 -
, den, =« the population per square mile in census tract 1
~ - A = the munber of census tracts in the J*" police district

4 - — . . ¢

1
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In order to caloulats the’ spillover of* crime. for® the 1th district SPIL

the: followlng groups of didtricts werae visually identified as being .
Anmédiataly ad jacent to the ith, and therefore constituting 1ts..contig-

uous community : /

I
- CONTIGUOUS COMKUN ITIES

. / 1 | ADJACENT DISTRICTS -~ | 4 ADJACEN? DISTRICTS
/ | 3| 6,7,16,18,21,29, 13 | 2,14,31,33,34,35
¢ | 6,9,10,16,17 22 21, 8,29

6| 3,47,16 23| 2,24,35,36
7 3!6’2?I28 24 23{?5,36,3?,39
9 4,10,11,12 . 2% | 24,36,38,39
; 10 u99{15o5117030 26 21v27 >
Y _ ! ‘ P )
’ 12 . 9,11,1&,30,32 . 27 7!21126028‘
14 | 12,13,15,30,33,34 28 | 7,21,22,%7,29
¥1s5 | 1 5,10 14,30, 33 29 | 3,7,21,22,28
b 16 ‘3, 6,17, 18 30 | 10,12,14,15 =
1 17 | 4,5,10,16,18 31| 12,13,34,35
. 18 | 1,3, 5,16,17,19,21 . 32| 11,12,31,35
~ 119 1,2,18,%,21 ~ -1l 33 1,13,18,15
- 20 | 2,19,21,25 x 34 | 12,13,14,31,35
21 | 3,18,19,20,22,29 35| 2,13,23,31
1] 2,51518,19,33 36 | 2,23,24,25
2| 1,13,19,20,23,25,35 ° || 37| 24,39
- 5|1, 10 15.17 18 { 38| 39,25
1] 9,12 39 | 24,25,37,38

-




APPENDIX C
s | y
ESTIMATION RESULTS EMPLOYING CONVENTIONAL:
‘ DEFINIT:B? OF POLICE INPU’I’S

£

< ’ Presex)ted in tables C-1 a.nd C~2 are the estimation results of
‘ 23

the suppIy of offenCes and the préduction function employing the

~

conventiona.l definition of police inputs--police ver capita--as opposed
to 'police per crime employed in the text. o ' P :

The only striking changes in the supply of offences are found
in the coefficients for the variables CL and SPIL, The signs of the CL
cogfficients c.ha.ng\e in the three theft categories é.ng. loze their signif-
icance in the ROB and BNE regressions. Four of the slix coefficlents for

| SPIL change signs, although only ona is slgniﬁca.ni. Hb;tever, the main
policy conclusiop reached in this paper, the effect of UNE on crime 1s
st.ill positive and significant in every lnstance. .

The results of t:xo police,i);:oductién function dre. still
genera.lly disappointing 'I‘he relationsh:lp between police inputs and
output 13 positive, btut significa.nt for only ro'bbexd.es and breaking and

enterings. The patxol activity-maintains its posi,tive and usually

significant influence on police output, as indicated by the coefficients

of PAT.
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