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ABSTRACT

Al thouah rroperty crime has vprevioucly beer discussed in
a rumber cof empirical oparers, orogerty crire by jJuveniles
has been ianored desnite the fact that the larcer rrooortion

of proverty crime is committed by duvenriles.

This paper |is an empirical exovloration of the
rz2lationship ketween economic factors and zrrest rates for
four tvpes of crime: robhery, burqglarv, larcenv, and motor
vahicle theft for Juveniles under 16 and bz=tween 1€6-19 years
of aae. Two sets of data have teen used. First, 1971
cross-cectional data for the (United Stat2s ani second, =a
pd>oled cross-sectional time-series for the five boroughs of

New York City for the 1970-198C period.

Resnlts of this pap2r indicate that econonmic factcrs are
imrortant in determination of property crire amrcnea
juveniles, The results also indicate that probtabllity of
b2ina arrested has strong deterrent effects on the number cf
of fenses comritted by juveniles. Incone factors indicate
hiaher incidence of oprooerty crime in areas with higher
income inequality. Fls>, econoric factors injicate that &
higher eypected return t5 crime increases the nrurber of
of fenses., Urban areas show a hiaher rate of rroperty crime
which miaht reflect the exist2rce of sluns and also the
hioher concerntration of wealth an2 businass activities in

metropnlitan arease.



Findinos o0o¢f this paoer suagest that an increase in
expected cost of ounishm=nt wouvld be an effective policy
tool in reiuction c¢f oroparty crime. A 1ong run scloution,
however, calls for an increase in the availability of leocal
esarnina ooportunities in terms of both quality and gquantity

worke.
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Chapter 1

INTRODUCTION

Traditionally, socinlogists and criminologists have
aprroached criminal behavior as the outcome of irrational
forces which cannot be subijected ¢to theoretical analysis
within the framework of economic rationalism. Zonsequently,
rehabilitation was viewed as the orly crime deterring oolicv
worth of consideration., Joel Mever exrresces this
traditional view in the followino statement:

Certainty of punishment and@ detectionr may deter
the normal person whd> thinks about his actions and
conseauences, but the criminal mind does not
operate like 3 normal mind. The cririral often
actcs irrespective of the consecuences, learninn
little from experience and living for the
present,!

Bn alternative tc this traditional apnroach arpeared in
the 1960's with the introduction of the =zccnomic model of
crime which assumes that the individuel is ratioral. The
rationality of thr2 {individual does not imply that the
po>tential offander is abhle to perforx sobhisticatel
calculations, nor dses the model assum= perfect knowledqge cor
complete 2and corract calculationse. The attritution of
rationality to the indivijual doec implv, howevar, that when

considering behavicral options, a potential offender uses

information about the costs and benefits attached to various

1 Mever, Joel. ">riminoloaqy ard Police Science." Journal
of Criminal Law, (1968).
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alternatives. Crime in this model becomes just another
manifestation »f economic behavicr

involvina choices and thus subfect to scientific

examination within the framework of economic theory.

The foundation of the economic model >f crime rests on
the traditional approach t> the suprly of lahor as a protlern
of allocation of time between 1leisure and work, i.e.,
different tvpes of leajtirate activities. In the economic
moéel of labor suoply, the individual maximizes his utility
baced on two constraints, incorme and tinme. Illeqitimate
activities in this nod=21 are 1iaroreéd, probably as a result
of “the attitude that illeadal activity was too immoral to
m2rit anvy systepatic, scientific attention.%2 Parallels then
enerae between the leaitimate 2nd illeaitimate allccation of
time, As Fhrlich states the case for the economic rodel of
crime, Yoven 1f those who violate certain 1laws differ
systematically in various respects from thoce who abide by

the same lawe, the former, 1like the latt=r, 20 respond to

incentives."?d

2 Becker, Gary, Se "“rive and Purishment: An Fconomic
Roproach,." Journal  of Poljtical  Econemy, 78:2
(March/Rpril 1968):169-217,

3 ®hrlich, Isaac, Yparticipation in Tllegitimate
Activities: BAn Econoric Analysis,.” Journal of Pelitical
Ecaonomy. 81 (May/Jur= 1973):521-65.
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Thouah the model itself was at the micro level (base? on
individual maximization of utility), the ndlicy implications
of the model were at the macro level (how police expenditure
and other criminal Justice inruvuts woulld brina about an
ootimal level of crime). For evarple, Packer says that the
purpsse of writing his article, YCrime and Punishment", was
to> answer ajuestions such as how many resources and how much
punishment should he used to enforce Adifferent kinds of

leaislation.

rfary S. Fecker's work is the cornerstone of the econoric
model of crime. 2ecker 2ssentially arguzs that potential
criminals are sirilar to law abiding citizens in that they
rationally mavirmiz2 their own utility subject to the
constraints -orices and income- thzt they face 1in the
marketnlace and elsewhere. In Becker's words, "sonra persons
become criminals not b=cause their besic =wotivaticn differs
from that of other persons, but because their benefits and
costs differ.¥¢ In Becker's view punishment is an important
part >f the cost consideration. Unlike the sociologists?
view which fozuses on rehabilitaticn, the economic redel of
crime brinas ounishment 1into the cost calculus for the
potential criminal. Beckser arques that the expected cost of
punishment is an important factcr 1in rrevention of crire.

The cost of being involved in 1illecitimate oactivities

——

¢ Recker, Garv, S. v2rime and Punishment: Ar Economic
Aporoach.” Journal  2of Bolitical Economy, 7872
{(March/Bopril 196R) :169-217.
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inclules not only torgone incorme which could tave been
earred in leacitimatas activities, but alco the expected cost
of ounishren*., The eypect2d cost of punishment, L, is qgiven
by L=p.f, wh2re p is the probability 2% punishaent and £ is

the cost of punishment.

The relative effectivaness of p and ¢ dependh ucon the
attitvde of the criminal towards ris¥k. If the individual is
risk noutral, both o and f have exactly the same effect. If
the criminal is

risk averse, the effect of f is higher than p. Finally, in
the case of a risk lover, ©op 1is rore effective than f.
Recker helieves that p is more effective than f, e.q., to
catch one criminal out of 10 ard sentence hir to 2 years
will be rore effective £or crire preventiosn than to catch
one crimiral out of 100 and sentence hirm to 20 years. In
both cases, however, L (the expected cos5t of ptnishment)
will be the same. 3ecker holds, therefore, that the
criminalc on averaase are risk 1leovers, an? crime does not

pav.,S5 An ectimation of costs and returns to crimes of

) = p U(Y-f) + (1-D) U(Y)

JE(L)

—_—= U(Y-f) - J(Y)<OC
3E(p)
9E(U)

——z-p U (Y-£)<)
3ECD) p (Y-£)

J0E(U) p
ve—— =€ = (=U(Y-f) + U(Y)) (p/U)
3p U p
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theft (robbery, burqlary, 1larceny, and motor vehicle theft)
have been shown in Ehrlich®s empirical stuly which indicates
that the expected net gain 1in burglary and larceny {is
positive, while the expected net gain in robbery is
negative. Therefore, robbers appear t> be risk 1lovers

relative to burqglars and thieves.

Althouah Becker was the first ¢o systematically
demonstrate the effectiveness of p over £ 4in his economics
of crime model, some earlier criminoloaists thought
similarly. For example, in 1965 Lord Shawness commented:

Some judaes oreoccupy themselves with methods of
punishment. This is their fob. But in preventing
crime it is of less significance than they like to
think, Certainty of detection is far wmore
important than severity of punishment.®

In order to trace the development of the economic model

of crime and to assess the present status of that model, the

literature on this subject will be reviewed in two

BE(V)
2 f

- _lfJ. =g =p U (Y-f) (£/V)

f

UGY) - U(Y-£) <2 P ou'(¥-f) L
() (Y-£) Uzpu (Y-£) Uorcpief

or U(Y)-U(Y-f) Ut (¥-f)
! . ' =
The term on the “lett 1s <he average chanae in wutility
between Y-f and Y. It would be areater than, equal to, or

less than >
U (Y-£f) as uvio.

¢ Becker, Gary, Se. “Crime and Punishment: An Economic

Aoproach." Journal of Political Economy. 7872
(March/April 1968).



cateaories ~aqeneral and juvenile.,

1.1  GENERAL

Isaac Ehrlich's 1573 pavper, YParticipation in
Jlleaitimate Activities," is important as an initial example
of the use of the economic model in an empirical analysis of
crime. Chrlich's thaoretical model 1is based on an
individual who wants to maximize his vtility, with income
and time as the constraints. The individual's choice is to
allocate a fixed amount of time (total time minus a firved
amount of time for consumption) betwesn leaitimate and
illeaitirate activities. Ehrlich reports the results of
thre= cross section multinle rearession aralyses wusing FBI
index crime rates for states within the U.S. for 1940,
1950, and 19€0, resoectively. Hic independert variables ars
a aroup of economic variables which have been sucaest=2d by
his thsoretical model. They include the lecal anrd illegal
income opcortunities available to offenders, expected cost
of opunishment (probability of arrest, convictiocns, and
severity of opunishment), and finally, the orobability of
unemployment. Besides these irdependent variatles, he
introduces sorme oth2r variables which are not sucgested bv
his theory:

a. Percent of all males in the aoce grcup of 1u4-2u,

b. percentace of nomwhites in the population.
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Ce. Percentage of opopulation in staniard metropolitan
statistical areas. Several assumptions are made and
justified in order to extend the theoretical model to the
aaaregate level thus facilitatina the use of a23agregate jata
as indicators of individual-level phenonena. Fhrlich's
findinas are summarized as follows:

1. The probabilitv of arrest and conviction has siqgnificant
neagative effects on the crine rate.

2.The 3deterrent affect o5f the severity of runishment bhas
bheen confirmed for almost 2all offences.

3., The predicted positive sign for illeqal inrcome, ani the
predicted neaqative sign for legal income have baen confirmed
for prooerty offenses.

4. The remainder of the variables (except the percentaae of
nonwhite wvariable, whizh showec a positive <cion) have

indeterminate coefficients and insignificant t-valves.

One wnmadcr prohlam in Chrlick's study is that he used
availahle aaaregate-lev2l data with a theoratical mnodel
based on individual behavior. Ehrlich, himself points out:
If all individuals were identical, the behavioral
function, except €£o9r chance in scz2le, coull be
regarded as an aagreqate <csupply function in 2
aiven period of time.

The poroblem for “hrlich, ther,, 1is that hies data do not

azcount for indivildual 3ifferences amonoc people pertaininag

t5 their leacitimate and {lleaitimete orportunities.
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Contrastina -to Ehrlich's model of crime, which assumes
independent utility functions, Danrziger and Wheeler? arque
for interdependency of utility functions. They hold that
the relative 1level of 1leqgitimate returns is an essential
factor in - the economic mo3del of crime. Therefore, they
include in their m=odel not only the can in absolute income
of individuals, but 2also> a measure of th® aap in relative
income. Their thenretical rodel is based ocn wez2lth
maximization. Usina a sampble of 57 larsze S¥SA's for the
period of 1960-1961, DJanziaer and Wheeler concluded that an
increase 1in income resultina frem econamic growth would
lead to hiaher crime rates if the distribution of income is
h21d constant. To decrease the crime rates, therefore, one
can choose harsher punishrent or redistribute income. Which
of these policies should be choser. dJdepends on the social

w2lfare function which Danziacer and Wheeler do not discuss.

The aroument of Danzigpr and Vheeler that th2 ervy of the
poor £o5r the rich is one »f the reasons for crimes committed
by the poor aagainst the rich may be plausible, Rowever, it
is emoirically J3ifficult to ©oprove, R poor percson has a
lower optrortunitv cost of being put in prison than does a
w23lthy rerson, and henca the potential profit to commit
crime is hiagrer for the poor. Separating this effect from

the envy effect discussed by Danziocer and Wheeler, however,

7 nanziger, Sheldor and Wheeler, NPavid He YThe Fconomics of
Crime: Punishment or Income Redistributicn.” Review cf

Social Egopamy, 33 (dct. 1975),



would be statistically very difficult.

Althouch rost of the e=onomic analyses of crime have been
baseid on individual theory of mawvimirzation of utility by
usina agareqgate data, Ann Witte uces 2 sample of data
collected 3t North Carolina prisor.® Vitte, buildina on the
theoretical work of Rlock and Heineke (1975) as well as
Pecker and <thrlich, finds some support for the deterrent
value of punishment implied in the economic model of crime.
Uitte collects data from a study of the post-releacse
activities of 641 men imnrisoned in North Carolira in 1969
or 1971. Fer resalts show that certaintv and severity of
nunishment a2re neaatively associated with criminal activity
and that certainty of punishment has a qgreatar deterrent
effect than severitv of ounishmrment. Witte believes that
drua ajddiction amona her samrle arcuo interfered with
proving the neaativa relationshtip between leaitimate

opportunities and crir2 reote.

T think a mador problem with individusl data used bv
Witte is the non-random nature of her samrle, Honrandom
samplino provides estimates of theoretical structures which
clearlv cannot be use2 for inferences concerninag members of
cocietv who have nct alreadvy revealed thrir preferences for

criminal activitiec.

——— ————— T ——— ——— ————— -

e Jitte, Ann, P. YEctimating the Fconoamnic Model e

of
with Individval Pata.,” The Querterly Jourrel 2f E£con
94 (February 1980):57-84.

r~
(=4
o

a

irm
ic,
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1.2 JUYENILE

Relton M. Fleisher (1956) completed one of the earliest
empirical studies in the =2conomics of tesnage crime. He
tried to 1Jemonstrate the effects of the economic factors
-unemployment and income- on juvenile crime, According to
Tleisher's model, juveniles activities are determined by
three factors: (2) benefits, (b) costs, (c) tastes, whether
12aitimate or i{llecitimat2. In his model, supply end derand
determine djuvenile behavior. He Jdefines supply and dermand
in the following way:
vijemani which shows the teandency or propensity of people to
cormit delinguent acts", and by suoply of offense, he means
“the number and value >f soportunities for the commissior of
such acts.Y Because his discussion is about juvenile crire,
his 3ata are aqge so2cific. He used arrest rates and court
data which show th2 ag> of offenders. Fleisher wused
multinle recrescion analysis 1in order to seperate the
ef fects of economicz factors from socinlocical 2nd taste

factors.

Fleisher uses two sets of data in kis analyses:

cross-sectioral and time- series.? The focus of the latter

9 His cross-sectional analyses use three sets 5F data which

ar» as fosllows:
a. Court appearances of males aaed 12-16 durina the

vears
1958-1961 for the census tract coarurities in

Chicaoo.
bh. Court apoezrances of males 12-16 for 45 suburbs of

Chicaqo
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was the effect of unemoloyment on 2elinaaency, while the
focus of the former was the effect of income on juvenile
d21injuvency. Fl2isher's model predicts a positive
correlation between unemployment rats angd juvenile
delinouency. If the un2mployment rate ades up, not only
will the lecitimate earniny opnortunities for youth ao down
but also the fuvenile's family irncome will decr=2ase, both of
which results would lead ts an increase in delinguent acts.
He als> included some other factors in order tc find the
true effect of unemoloymant on <Huvenile crirme. He used a
durmy variable to 5ist1n:uish war and peace reriods 2and a
trend variatle to elininate the lono-term factors

influenciro zctual criminalitv.

In Flejisher's cross-sectional aralyses, which focus on
the effect of incone, he separated the demand effect of
income from the sunply effect. In order to s2parate these
two effects, the famili2s bhave been ranked according to
their incomes and dividel into ouartiles, Th2 mear income
of the seconéd 1lowest juartile (MEINC2) has been used 2s a
provy for leaitimate earninas. The mear 1incore of the

hichest cquartile (METINTU) has been used as o proxy for

with population of 10,070 or more durinc 1958-1961,
ce Brrest statistics for 101 cities 2f the U.S. with
population o2f over
25,000 or more 3uring 195Rr-1961.
His time-series analyses is %ased on two sets of data:
a. Uniform Crime Reports for the U.S. (1932-19¢€1).
b. Data nutlisted by the cities of Poston, Chicaqo
Cincinnati throuch aonroximately 1932-1961.
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illeaitirate ecarnina opcortunities. Suppose crime (Y) is a

linear function of income2 and some other variables:

(1) Y = 2a +# b MEINC2 + c MEINCY + ., +
If wa add to and subtract from the right hand side of this
ejuation ¢ MFINT2, we will aet

(2) Y = a + (b +c) MEINC2 ¢+ c (MEINCU4 - MEINC2) + ., + .

Fleisher called the coefficient of the mean income of the
poor families (which are expected to be hiahly delinguernrt)
the dJdemand effect of incorme. The coefficient of the
ahsolute income gar betw2en rich and poor, (c), w2s termed
the svoply effect of incon=2, fleisher arjues that tke sian
of ¢ has to bte positive; as tha2 2tsolute incor2 aap between
rich ard poor(MFINTY - MSINC2) aoes up, holdirg WMEINC2
constant, the illzecitimate ocoportunities for delinauents
would increace 1eading to higher cririnal activity. The
sian of (b ¢+ c) is ambiguous. This ambiocuity results from a
predicted@ neocative sion for the coefficient of HLIMNC2, b, in
eqguation (1), Irn eguatison (1), when the income of the poor
odes up, so 3o both the l=2gitimate earnina opporturities and
the oobortunity costs of becomina involved in illeqatimate
activities, Therefor2, 2an increase in MFTINC2 wculd brina

about a decrease in crire commited by the ooor.

Fleisher 244s to the above-mentioned economic factors, in

his cross-se~tional analysas, the fcllowing variables:
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3, Tha propcrtion of females over fourteen years of aae who
are either separated or divorced (SFDVEM).

b. A mobility wvariable which 1is the proporticn of the
pooulation cover five vyears of 3aage that resided in a
di fferent county five yvears prior to the census.

. The race factor which is th2 non-white bsroportion of the
poopulation.

4., The proportion of owner-occupried dwelinc units.

e, Median number of years of schoclinc of the adult

pooulaticn.

In his time-series analyses, Fleisher finds a significant
positive relationship between crime rate and unemployment
for vounc juveniles, His war variable (a3 <dummyv variable
ejual to 1 for war time and zero otherwise) showe positive
effects for Juveniles ani neagative effects for adults. The
positive effect of the war variable is expected Lecause of
lower parentzl supervision durino war time, Rlonoside this
war variable, Fleisher inclujes a tire~trend veriahle to
account for changes such as arowino number of aaencies
raoorting crimes to the F.,B.I.'s Unifornm Crime Rerorts, or
imorovements in police efficiency 1in arrestinc offenders
over tirme. This time-trend variabtle shows siqgnificant
positive correlation with crime.

To summarize Fleisher's results, in both his time-reries and
cross-sectional analvses the effact of unemployment on

fuvenile crime has bean zsnfirmeé thouah in the latter the
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of fect 1ic less sianificant. Income wvariables show the
expected sions, i.2., 1if incore of the pod>r go2s vp, CcCrime
decreases; 1if the income jap widens, crime increases. The
sianificance of taste variables and family structure are
csapsitive to the model specification. Fleisher claimed,
however, that his purpose was to estimate the Iimpact of
economic variables rather tharn soclolonaicsl facters. In
o2neral, the race variahle dces not show significant
t-values, but the mobility and north-south dummy both show
sionificant ccrrelation with crime. The dumny variable
which ceparates northern states from southern states shows
lower dearee of criminality in the southarn states than in

the northern states.

Sitngell's results Jdiffer from those of “leisher. Singell
(19067) tried to €ind the 2ffect of unemployment or Jjuvanile
d21induency ty usina two s=2ts of data, cross-secticnal ard
time-series, In his cross-sectional investigation, he uced
c2nsus  tract data for Detroit for the year 1961, ‘He
estimated the cupply cf offense function with delirquency as
a function of unemployment in lirear and doubtle loa forrs,
His deperdent variable was the total contacts with the Youth
Rureau of the Detroit Police Derartmert divided Lty thz aqe
specific oopulation. Rlthouoh he found a rositive
r2lationship between the unemplovrert rate and delinouency,
the t-values were found to ke incignificant,. Fleisher on

the other hand fourd the t-values sianificant, Singell
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assumnes homoaeneity of th2 census tract population and thus
uses only unemployment as the explanatory variable. This
assumption remains questisnabhle, hoOwever., The unemployment
coefficients mioht be biased in that the d=2pendent and
independent variabl2 miaht be affected by 2 third variable
excludad in Singell's mndel. A set of socioecondwic
variables, for exarple, miaht interact with each other
producing a positive correlation tetween unemployment and

d=21linguency.,

Sinaell claimed that median family income should have 2
very high correlation with other socio2concmic factors.
Therefore, he rateasrized his cross-sectional data accoriina
to median family incom2 and ran separate sirpl2 reoressions
for each cateqory. These results showed unemployrent to be
insianifican®* and, thus, 1inconsistent with "is tyrothesis
which assumes unemployment to be =a direct cause of
d=21inguency. Usina the same cateqorization with his
time-series data for the sare oceogranhic aren dvrina the
perisd 1950 through 1951, he showe? 2 positive relationshio
between the unemnloyment rate and delinaguency, though
t-values werve still insianificant. Unlike Sinoell’'s
cross~sectional analysis, the time-series results show a
very 1ow P-scuared for both linear and double 1og forms. He
azcoants for the poor results in hic time-series analysis bv
citino the followina two reasons:

3, Unavailatility of data for ycuth unemployment.

b. Prolorge? neriois 2¢ youth unemployment resultina
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in vouths not even considerina a leaitimate

4iob a2nd, therefore, not counted as unemnlovad,

Desnite the weakness »f evidence, Sinaell concludes that
a decrease of one percent in unemployment would lead to a
decrease in delinguency rates from one-fourth to one-sixth

of 1 o=y cent.

Waicher (1970) red2fined Fleisher's family structure
variable with the implication of renderiny Fleisher's
economic variables insionificant, The 74 census tract
communities in Chicaao, which Fleisher himself singled out
as the most usefuyl data, were selected by Weicher in his
study. Weicher introduc2d FAMILY, the ratio of percsons less
than 18 years of aoes whn 2re livina with both parents to all
persons under 18 years, where Fleisher had uced SPI'VFM, the
prooortion of fenales over fourteen vears of ace who are
separated or divorceld, Fleister introcduced £PDVFM to
r2oresent the nrorortion of brokern. families in the community
ejuatino tro%en farilies with 1less parental supervision and
quidance. Weicher <claims that a bPetter variable for
indicatinag broken homes would bhe FRMILY, which could be
calculated directly fror census 2ata, The statistical
results after substitution of FPMILY for S2DVEM show that
unemplovment and incore 5f the hichest cuartile (MFInCU) are
not siagnificant anvmore. FAMILY by itself, however, does

show a sianificant effect on juverile Adelinouency.
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Weicher, like Fleisher, als» analyzed lelinguercy within
Chicaa> on the basis of sabaroaps of commanitiss stratified
by SPDVFM. Weicher's results show that the 1incidence of
d2linaguency is hiocher for the subgroup with 1lower SPDVFVM,
Therefore, Weicher concluded that econonic varizbles are
siagnificantly related to Jdelinaguency only where delinguency
itself is relatively unimportant. The explanation is that
for the high SPDVFM subaroin, unerplcyment is likely to be 2a
normal phencmenon, ther=sfore, it doces not represent a
d2viation of current income fror normal income to the same
extent as 1t does in the low SPLVFM subjrour. Weicher's
rasults provide no basis to cheovw any Yeffect 2¢€ income on

delinouency®.

An article written 1in 1975 &Lty Phillios, Votey, ané
Maxwell adiresses the issue of the relative merits of the
unemplovrent rate as compared to the labor force
participation rate as a measure of economic oppecrtunities
and, hence, Aas 2 pr2di-tor of crire. Tteir treoretical
model is based on the concept of rinimization of the cost of
crime to community. Their 3ata set pertainrs to California
counties for the vear 1956, They araue that 1labor force
participation as we2ll as unemnloyment must b2 considered
when relatinz lahor market opvortunities for youth to their
arrest rates, The reason is that youth have low labor £orce
participation rates and, therefcecre, th2 unemployment rata

has less wejcht beciuse a considerable fraction of youth is
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out of the 1labnr forca, Another important reason for
considering youth labor force participation rate is that the
unemplovyment rate reflects the cyclical and short-run
conditions in the labosr market, where participation rate
caoture secular changes, 1includina the influ2nce of past
unemplovment. On the other hargd, the nrchlem with thies
aooroach is that due to a high deocree of multicollinearity
between labor force particination and unemployment, t-values
are insionificant, Therefore, relative significance of each
variable 1is unknown. The relatively 1larae R-sauared ir
their equations causes the authors to conclude that
Ychanaina 1lahor markst opportunities are sufficient 1o
explain increasing zrime rates for youth" in ths J.S. Aurina
the period 1952-1767,., Ansther problem with this a2ralysis is
its failure to explain why toth the 1lator force
narticipation rate for women and their crime rates have been

increasing over time,10

Juvenile <zrire has be=2n igneored for the rRrost part by

economists sirnce the empirical work of Fleisher despite the

fact that <statistics indicate that ¢ laroer proportion of

10 Actually, however, the econroric medel of crire indicates
that the relationshin between crime rat2s anid labor force
participation for women is anbiguous. If LFPP for women
increases because 5f a hicher leagal wag2, more time woulil
be srent at 1203l activities (substitution effect).
Therefore, a negative siaon for LFPP could be rredicted.
On the other hard, if labor force participation is higher
due to low marainal utilitvy out of housework activities,
more time would be allocated to market work leaving more
time for both legitinate anéd illeaitimat= activities
(sc2le =2ffect).
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proonsrty crimes is 3ve to juveniles.,

In this s*tudy, an attemot is mafe to improve the economic
model of crire as Aeterminina the ecororic factors affectina
juvenile crire. Yot only will data from the 1970's be used,
allowing a comraricon with Fleicfher's sanmple of the 1950°'s
and 19€0°'s, tut also the model wil) exprlicitly incoroorate
time for schoolina as a relevent tc juvenile variable with

raspect to their time allocation.



e assume each
function given by e

(1) E() = (1-o

where Y1 is incom
Y2 is incom
p is probabd
F is the di
tc is consu
tw is work
tl is time
ti is time

ts is time

Let T be the total
constant the amount

therefore:

T - tc = tw

L2t us also assume
(d1) and w3aoe rate

Hence:

‘2) Yi=Ul.tl + Wie.

Zhapter II
THEORSTICAL MODEL

individual has an expected utility
Juation (1).

Yy U (Y1,tc) ¢+ p U (Y2,tc)

e when not apprehended

2 when apprehended

ility >f beino apprehended
scount23 value of punishment
nption time (fixed)

time

spent in legal activities
spent in illeocal activities

for schooling

amount of tire, fince tc is being held

of tine availatle for work is fixed and

+ ts = t1 + ti ¢+ ts

that the waoce rate in the 1legal market

in the illegal market (Wi) are constant.

ti + R(ts)

- 20 -
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and
(3) Y2 = Y1-F = Hl.tl + Wi.ti ~ F + R(ts)

Where R is the opresent discounted value 95f net return to
schoolinag.

If we substitute =23uation (2) and (3) int> (1)

(3) £(U)=(1-p) Ul[Wi.ti+Jl.t1+R(ts) + p U2[Wi.ti
+Wdl.t1-F+R(ts)] .

JIE(U)
(5) Ser— = (1-p) Ut 1 (Hi-W1) +pU* 2 (Wi-£-W1) =0

JE(L)
(5) ES—-:(l—p)U'l(r-wl) +pU'2(r-"1)=0
, U au
Where Uie— L"2=——
3y} aY2

First order-condition is:

(7)Y _ Wl - Wi p U'2
Wl - Wi - f = (1-p) U1

The left hand side is the slope of the opportunity boundary
which shows the rate at which income can be transferred
batween the two states of the world. The right hard side is
the slope of the inlifference curve which shows the rate at
which the 4individuv2l is willinc to make such a transfer.

Also note that conjition for eauation (7) holds if
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oF
(3) Wi-WiC f11 Where f = ===

Otherwise reqardless »>f the attitudes »>f the incdividual

toward risk, he would become specialized in crime.12

The first-order condition also gives us the following

result:

3) r = W1

Where r 1is the derivative of S with respect to tes. The
ejuation (9) aives us the equilibrium value of time for
szchoolina (ts). TIn addition to ts, however, the marainal
ra2turn to schooling would be also affected by the time spent
in 1llegal activities because the probability of carrying a

criminal record will be higher. Thereforz, expectations of

11

Jne of the assumptions of this mdodel 1is that the
s2coné Jderivative of panishment with respect to ti, Fv,
is nositive. In other words, runishment increases with
an increasing rate. The rationale fcr such an assumption
is that as an individual becomes mdore involved in
criminal activities, the probabilitv of gettine involved
in more serious crim=2 aqoes uo. An individual, for
example, might start his cririnal activities with grand
larceny and as time opasses he might aet 1involved with
more seriosus crimes lika burglary or robberv.

12 The secord-ordar conidition will be satistified if the
princiral minors of the Hessian determinants of the
second partial d2rivaties alternate in sian. A necessary
but not sufficient coniition is that

(L-p) U¥ (Wi-W1) + pUY(Wi-W1-f) + pl'* (-FMKO

If the individual is a risk averce, then U%1,Uv2<0 anrgd
since F¥>0, the first principal minor would become
neqgative. If the individual is a risk-neutral U™1,U"2=0,
and U'2>9, the first prircipal minor would bhecome
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againful 1leqal employment must be lower implyinc a 1lower
marainal return to schoacling function (see Figure 1). Under
downward shift of the mnarainal returrn to schooling function,
the individual will be willing to continue allocating the
same amount of time to schooling if the legal wage was lower
s> that the ooportunity costs of schobl attendance wduld
Adiminish t> match the lower expected return out of schoolina
dae to> employment 4inpediments that his criminal record
entail. On the other hani, with the leqal waca fixed, the

eavuilibrium amount 5f tim=2 for schooling will be lower.

r, Wl

AN
X

r(ei2) r(eil)

t
where tildti2 °

FIGURE 1
In this case even for a given value of N1l (the legitimate
wage rate), an 1increasz in ti will result 1in a 1lower

allocation of tirme for schooling by an individual.

n=gative aqain. In th=2 case of a risk-lover U"1,0Uv2>0,
therefore, the first princiocal minor would becone
negative i€ the valae >f -pU'2F" would 3dominate

(1-p) UYL (Wi-V¥1) ¢+ pUv2(Wi-R1-f)

If (1-0)Uv1 (Wi-U1)+pU"2(Wi-W1-£f)D>-F¥pU*'2 there would be a
corner solution, and the risk-lover would become
specialized in efther 1leaitimate or illigitimate
activities.,
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Considering the first-order condition, the offense

function for an indivilual could be developed as:
(11) 1n C = ao* alln Wi + a21n Wl + a31n f + aaln p asln r

+ Ul
where C=crime rate per a oiven period of time

Pased on equation(9), w2 assume time for schooling as a

1>glinear function >f Wl and r

(12) 1n S

b0+ blln vl + bzln r + U2

Now solving for r in ejuation(12), we ohtain eaquation (13)
-0 -1 -1 =l

(13) In r = b2 inS - bob2- b1by 1nWl - hyU2

or (14) lnr =VM1In S =-v2-v31n W1 -YIU:‘.

Sabstitutina (1) into (11):

(15) 1In C = 2+ 3 In Wi + azln Wl + a31n f + aaln r

asy,1n S - agy,ln W1 - a;y,U2 U123

13 One assumptiorn is that Ul and (02 are not mutually
correlated. Tf, on the other hand, covariance of Ul and
12 1is not zero, th2 system is <called a system of
seemingly unrelated regression equations., The reason for
a non zer» covariance between Ul and U2 could be that
those individuals w#with a tendency for crime micht have a
taste 2against schooling. This neaative correlation
between Ul and U2 zoull bhe the czuse for another source
of biasdness for th2 estimated coefficients 1in the
reduced form of off=2nse function (see A, Zellner,
vEstimators of Seemiagly Unrelated R=agressions: Some
Exact Finite Sample R2sults.” Journal of the Bmerican
Statistical Bssozietign, Vol. 58, December 1963).
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Since 3,<0, Y10, we axpeczt ¢time for schoolina to be
n2gatively related ¢to th2 crime rate. Further, 1ln S is
npysitively related to U2 because b2>0, this implies that the
Cov (1nS,-a§1U2+q>0.l‘

Therefore,
£*= 8 + cov

Where 5*15 the actual estimation of the partial elasticity
of the crime rate with respect to 35, and 3 is the true
partial elasticity of S. Given the Coveriance of S and
error term is positive ani . this introduces simultanous
erjuations bi2s which biases the impact 2f S toward zero.
The important ooint of this conclusion is that because the
covariance 0of S ani thz2 error ternm (-qu2¢u1) is positive we
may obtain insignificant opartial elasticity for the S
variahle. However, it mav indeed be that the true param=a2ter

is statistically significant. In essence, unier the above

14 Proof COV (1n S,-2sY,U2+U1) =
E(ln 5-1In S) [(-25Y,02+U1) - (-a, v, U2+U1)] =
E(ln S(AU+71)-1n § (AU2+U1)-1n S (RU2+U1) +In S (AUZ+U1)=
Vhere P = -a5n>0
E 1n S(AU2+U1)-1n S(0)-1n S(AU2+U1)+1n S(0) =
E 1n S (RU2+U1)-1n S E(AU2+U1)= E 1n S(AU2+U1)
Since T£(1n S. Ul)=0, therefore,

F 1n S(RU24U1)= A E InS (1nS, L2). Since both A and E(1nS, U2)

are positive, therefore, Cov(lnS,-a U2+U1)> 0.
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condition, the probability of makina a type 1I error, 1i.e.,

S is statistically significant when it is not, becomes zero.

If we assume all inidividuals are identical, the aggregate
supply of offense will be the sam=2 as an individual's, tut
with a different scale. Therefore, the aggreocate supply of
of fense could be assum2d to be a multiplicativa function of
the followina form:

a6 o/n = 8% sl it w5
where D3/l is the offense rate
8/0 is the probability of being arrested
Wi is the ill2gitmate wage rate
W1l is the leaqitimnats wage rate
S ics time for schooling
R is a vector of so>cioloaical variables not included
in the molel
If we multinly both sides of eguation (16) by A/0, we have:

(o]

@0 1481 2 3 gY
(17) A/N = ®» , (A/O) . UF . N? « S

Tnstead of offense rats, the arrest rate 1s now the
d2pendent variable since the aae should be known in our

analys=2s.

The difrference tetweesn eguation (17) and (1€) 1is only in
terms >f the elasticity >f probabilitv of being arrested,

bat all other variable coefficients woild b2 wunchanged.
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Suppose absolute v§lue of the elasticity of o in ecuation
{16) is less than one, th2n elasticity of p in a2guation (17)
would be pcsitive which means as probability of being
arrested goes up, svarything else being held constent,

arrest rate will qo un. In qgeneral,

40 Y 82 83 B“
A/N = R°, (A/D) . N1 . W1l . S

N>te that the thed>ry or23icts a neoative sign for p in
ejuatisn (16) but the siar of p in =guation (17) is

arbiquous.,



Chapter III

DATA

This study uses two s2ts of data: first, cross-sectional
data for SO0 s*ates of the U.S5. for thz year 1971, ard
second, bpoole?d cross-s2ctional tirme-seri=zs data for five
borouahs of New York City for the pverioéd 1970-1980,

A, Cross-Sectional Cata for the United States:

The dependent variabl2 in this set of Jata concisting of
50 ohservations for the yz2ar 1971 is Yarrast rate" for four
tvoes »>f prorerty crimes (robberv, buralary, larceny, and
md>tor vehicle theft), Th=2 F.B.I, feeps the arrest records
for only 10 years orior to the current vear. Therefore,
Yarrest rate" Adata refer to 1971, Most nf the data for the
explanatory variahles o€ the model were collected from the
1370 census. Information on variables like aae or income
distribution, which are not aveilatle on an annval basis,
was gathered from the census. Since varianles of that Xind
are unlikely to chang2 irastically fror y=2ar to year, the
blendina of census 1970 jata with crire statistics of 1971
can be defended adejuatelv.
B. Pooled Cross-Sectional Time-Series Nata for New York
City: The cross-sectional time-series 3Jsta for the five
borouahs of New York City (Pronvx, B8rcoklvn, Manhattan,
Oueens, and Staten Island) for ¢the revriod of 1970-1980,

vield €5 observations. There are no data available for

- 29 -



arrests prior to 1970 for New York City. Therefore, by
usina cross-sectional tire-series data, we are able to
auament the number of observations over the alternative of
usina tirme-serjes Jjata only. Rnother advantace is that
*since cross-section for different years are pocled, the
specification incorporates variations in independent
variables amona counties at a moment in time as well as
variations over time. Thus, it mitiacates tha
multicollinearity croblems that 2lmost certainly would arise

in time- serijes%,1S

The F.B.,I., provided unpublished 1971 arrest data for the
cross-sectioral stuily. Arrest rete data for New York City
have b2en collecte? from unoublished data sources prepared
for the F.Besle's Uniform Crime Report hy the New York Citv
P>1ize debartment. Jepandent variatles are arrest rates
(for both the U,S. and New York City) rather than offenss
rates, Consequently, the real offences comritted by
4Yuveniles most 1likelvy are beina underestimated for the
followina reasons:

1. Police might te reluctant to arrest juveniles.

2. One perpetrator mriaght commit rany crinm=s,

15 Jacobowit~, et 23l. “Wariation in Infant Mortality Retes
anono Counties of the United States: The Poles of Puhlic
Policies and Proorams." Derography., ro.4 ( November
13181y,
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3. Crimes might not be reported. Nifelski shcews in his

study, fcor example, that "in deliraguency cases, the system
is a filter where, of every 500 possible duvenile arrests,
it is estimated that there are two hundred pelice contacts
resulting in 100 arrests, of these, only 47 youths are taken
in, only twenty arpear before‘a jJudqe, and only 2 or 3 are

sent to correctional facilitiesz."1®

In nffense dat2 (crimes renorted to the pdlice), the
characteristics of offenders are unknown, Jonceguently,
econamic factors ~ which shape the environment 1in which
juvenile offenders ooerate, remain unknown. Althouah
indivi3dual 2ata, cotort data, or court 3ate right be used,
the first twc are sirply not available. Tourt cdata, which
could be easily ottained are inferior o the arrest iata
which will be used in this study (For example, Fleisher used
court Jdata as a part of his 4quvenile crima2 analysis).
Arrest data are suverior to court data because of such
problems as nlea bargaining in the disposition of proper‘v
crimes in the 4Hudicial syster, A study by the Versa
Institute of Criminal Justice?? shows that e¢ven those
of fendars who reach th=2 court are not aoina to be rrosecute?

for what they have dons2, Most of the time, due to

- - ——

16 Nifelski, Paul. "“Confrontina Youth Crime.¥ us. American
Journal of Socicloay, (1964):2C9,

17 Vera Institute of Criminal Justice, Fellany Arrest
Their Prosecution and Jisposition ip NYC!s Courts,
York, 1977,
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cona2stion in the system, of fenders accept a lesser charga
s> as to avoid the time consumina trial. #Hoth cririnals and
prosscutors aain from this baraain. Tn a sample of 269
felonies!® in 1972 in New York City, for example, 30% were
immediately 2ismiss2d and the remainino defendants, all but
two, were allowed to plead aquilty to reduced charqges in
robbery cases. In the rase of buralary from the same
sapple, 25% were dismiss=2d and 9u4% of vniismissed burqglary
charges were reduced to misdemeancrs or lass. In the case
of 1less serious crines, such as qrard larceny, most of
defendants were allowed to plead gquilty to mnisdemeanor
charaes, This consilerable under-reportince cf crime could
12ad to> biased results if under-repoortina is correlated with

anv of the explanatory variables.

Tndependent variabkles which have bteer use? are more or
less the same for both analyses (the U.S. and New York
Citv). % 1list of variables and their sources have been

agiven in Tahle 1 and Tabl= 10.

In 3ealina with the 4ata used in this study, several
modifications had to be made. For the New York City
analysis, vyearly data for all indeperdent wvarizbles have
b2en avajilatle except for Plsck ratio which has been
estimated for the vears between 1970 and 1980 dased on

census data for 1770 and 1930,

18 Felonies are crimes carrving a2 rayirum sentanse o0f mcre
than a vear in rrison .
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In all aqaregate studies to find a o000l proxy for
leajitimate and illeagitimate income opportunitiss rresents a
difficulty. Tnderd, at times, the reasure usad as a pProxy
for leaitimate income in one study s us2d as a oproxy for
illeaitimate income in another., In this study whereas aid
to families with dependent children has been used as a proxv
for leajtimate earning opportunities in the New York City
analvsis, the percent >f families 1living b2low poverty level
has bean used ir the cross-sectional analysis. Feal rer
canita income has been ased a8s a rroxy for 1illegitimate
earnina ooportunities in the New York City analysis while

median income has been used in the cross-sectional analvsis.

Data for real per capita income have bzen collected from
the Zitv an? County 9Data Book of 1977, Tha years 197¢
thrnaah 1980 have not been avajlable, Therefore, I
projected the 1last three years based on the trend of per

capita income,

Civilian unemolcyment rate has besen wused in thé analysis
for juvenile delinauents under 1€ in bcth sets of data as a
provyy for the deviation 5f income of the families of these
Juveniles from its normal level in order to investigate the
invact of the econcmic conlditions of the narents on juvenile
behavior. However, teenage unemployment can be used as 3

variable affectina crime since most of teenagers (156-19) are

in the 1abor force. Du> to the lack of JdJata for teenage
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vnemnloyment for the U.S. analysis, T utilizeld information
on teenaae unemployment fo>r the availabhle years, 1977-1980

after the followina modification:

1980
TEENUN = (TEENUN /UNEMPL ). UNEMPL
1971 i i 1971

1977

wherz TFFNUN i the unemplovment rate for teenasers and
UNEMPL is the civilian wunemoloyment rate. Fluctvations of
teenaae unemplnyment as well as of uremployment in minority
arouns miaht be ar2ater thar fluctuaticns in the avaraae
civilian unemplcvyment rate., Not makino the cunemrloyment
rate Ane cpecific miaht h> misleading because the impact of
unemployment on teenage crime will be vunderestimated. In
the case of the New York Zity anelysis, however, due to the
total lack of dat2 for t=22naace vnerplovment, tte civilian
unemplovment rate has been wused 2as a oroxy for teenage

vnemprlovrent.



Chapter IV
CROSS-SECTIONAL RESULTS FOR THE U.S.

Tn this section, cross-sectional resnults for the U.S. are
rresented, A2discussed anid evaluated. Table 1 contain the
Adefinitions and Table 2?2 <shows the m=2an and standard

deviation of all th=2 variables used in the analysis.

The arrest function has been estirated as follows:

ARijk = n + ﬂl(UNEMPL) + a?(DIVORC) + a (MEDIN) + a (LOWIN)
4 3 b

+ OS(BLKR) + JG(SMSR) + 07(DUM) + QB(ATTENR) + ug(PROAR) +U

» chort explanation for each of the 1inadspendent variahles
enterinag our arrest function follows:

1. Unerployment rate (TDTUN) tPracs been introduceé into the
eguation because any incr2ase in this variable would prasent
a deviation of 1incom=2 from normal earnings. Therefnore,
ceteris nparibus, we would expect 3 nocsitive sion  for
unemdloyment unless the irdividual is not 1in the 1labor
force.

2. Median income (MfDIN) has bheen irtroduced as 2 measure
for illeoitimate earninos. The theory of =ccnomics of crime
predicts a positive relationship between this variable and

crime rates. The dustifi-ation for this oredicticrn is based
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Variatle Source2

Name

Pependent Variables)

RIOBIMR 1
RUR1IMR 1
Larive 1
MV TIMR 1
ROB2MR 1
BJR]2MPR 1
LaR2YP 1
MVT2UR 1

Fxplanatery Variables)

UNENPL

DIVCRC

MEDTIN

LOVIN

BRLKR 3

SMSR

Pl

Ly

TABLT 1

of Variables

Oefinition

Arrests for robb2ry rer 10,000
populationr for males undéer 15

Arrects for buralary per 10,009
poonulation for males under 16

Arrecte for larcany ca2r 10,000
nopulation for males under 16

Arrests for motor vehicle theft
ver 10,000 population for males

Arrests for rotbary o2r 19,000
ponulation for males 16-19.

Brrests for burglary per 10,000
populatior for males 1€-19

Arrectes for larceny per 10,000
population for males 16-19

Arrests fer motor vehicle theft per
10,000 population for masles 16~-19

Civilian unemployment rate for 1971
for all aces

Nivorce rate (ner cent) for 1971

Median incomre of families 1971

Dercent of families who live on
poverty 1970

Number of blacks ner 10,000
oooulation.

Number of people who live in
metropolitan ar=2s per 17,000
nopulation



DUM

TEENLF

TTENUN

LFTOT®

ATTENR

PROERR

PROBPRR

PROARL

PIOARM

see text

see text
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Reaional durmry varijatle ecual to one
for southern states, zerc otherwisz

Labor force participation rate for
males 16-19

Estimated teenaq2 unemployment
for 1971

Labor force rarticipation rate of
all ferales age 16 and over for 1971

Naily school attendence per
10,000 reaistratior

Number of robbery arrests per
10,000 rotberv comrlaints.

Number of buraalry arrests per
10,000 buraqlary complaintse.

Number of larcenvy arrests per
10,000 larceny complaints,

Number of motor vehicle theft
arreste per 10,000 motor vehicle
theft complaints.

1 = F,BR.I.'s Headauarter in Washbinoton D.C., unpubklished

data, 1971.

2 = Statistical Abstract o>f the U.S. 1973,

3 = Ryureau of the
and 1980,

“ensus,

Population censas of 1970

4 = F,AR,T.'s Uniform Crime Renort, 1971



TABLFE 2

Summary Statistics of Variahles

Depvendent Variables)

MEQN STANDARD LEVIATICN
ROB1MR .87 1.25
RURIMR .67 «€5
LAP1YR 4.38 .64
MY TIMR 2.31 «B1
ROR2MP 2.95 1.02
RJR2YR 4.65 47
LaR2MR 5.13 U3
MV T2MR 3.77 €1

TXPLANRTOPY VARIARIZS:

I'NEMPL 1.69 e256
TTENUN 2.63 «25
TEENLL® .85 11
LTTOTF 3.71 « 086
PIVORT 1,20 us
MEDIN 9.1 o 1€
LOWIN 2.36 Jue
SMSH 7.84 2.96
PROARR 8.09 «39
PROARB 7.24 031
PROARL 8.24 27

PIOARM 7.29 U3
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on the idea that as income in the society qoes up, we expect
an 1increase in th2 income of victirs or an increase in
expect2d return to illegitimate earninas ooportunities which
olves more incentivs to a potential offender t> commit rore
crime,

3. The race factor (8LXR) has been incluled because blackes
as a minority gqroun in the society face certair kinids of
discrimination and on average earn less income and
therefore, the oossibility of gettina 1invclveqd in
illeqitimate activities is higher.

4, The divorce rate is introduced as a proxy for family
structure, since it has psvcholocical, eccnomic ani
so>cisloaical impacts on Fuvenile Dbehavior. An economwic
conseguence of divorce is the farily's decreasad incom2 due
t> the 1css of one wage earner., Tven thouch a measure of
incom» 1is also 1included in the model, this does not
necessarily mean that th2 income effect of broken families
is beino he2l1l? constant.,

S. The daily school attendance rate (ATITNF) for oublic
schoosls has been use? in nur egvations as a bproxy for tinme
fo>r schoolina, As we discussed in the theoretical model, a
neaative correlation betw2en this variatbtle 3nd crime rate is
t> be expected (see Chapter II).

6. Probability of Ekrrests (PROAF) thas bzen included as an
indenendent variabla. In the theoretical melel (Charter

JI), it was shown that an ahsolute value of 1less than cne
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- for the elasticity of arrest rate with respect to
probability 2f¢ beino arr=2sted implies a d=2terrent effect in
the offense functions. Since offenses, committed by
fuveniles, are not available the average probability of
b2ina arrested for each type of crime has been used as 2a
proxy for both aage groups.

7. The urbanization factor (SMSP) 1is expected tc have a
positive correlation with crime. In ageneral, states with a
hioh degree of urbanizatisn are 1less exevssed tdo crime. In
aeneral, in a rathar traditioral society, we eoexpect
javeniles to be mcre und=2r the parental surervision and to
b2 more attached to the norms of the society. We also> can
expect higher rates of crime in wurban areas due tec a hiaher
concentration og people and industrialization, both of which
mioht cause some psycholdaical and sociolozical problems.

8. A durmy variable (DUM) sevarates thz2 nerthern states
from the southern states to see 1if th2re 1is any taste
difference between the North ard the Sovth. The reaiosnal
dommy variable 1is aiven the value of o2ne for southern
states, and zero otherwise, Southern states in the samrle
are Georaia, Kéntu:ky, Louisiana, Maryland, Mississippi,
North Carolina, 2klahoma, Sovth Carolina, Texas, ang
Virainia, The 1imnact of omitted veriahles specific to a
asoaraphic reaion may be ra2flected in the coefficient of the
dummy variable. Therefore, a significant coefficient for
the DU¥ 3Jdoe= not necessarily indicate a tasta2 difference

batween the North 2nd th=2 South.
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Two sets of ecu2tions have been estimated. The first set
rafers to males under 15 for each type >f oproperty crime

(robbery, buralary, arani larcery, and motor vehicle theft).
The second set refers to males Ltetween 16-16, Table 3 and
Table 4 present results 5f the arrest functions for males
unjer 16 and 16-19 years >f age, r=2spectivaly. Overall, the
samrple of 50 states yields the fcllowina rasults:

1. The unemploymant rat= does not show sianificant results
for anv property crimes among Juveriles under 1€. The
estimated coefficient 5f the unemploynent rate for Jjuveniles
16-19, is not statisticallv sianificant eithar; 2. The
"Jemand effect" of incoma on crime, as measured hv the
coefficient of LOWIN, shows positive correlation with arrest

rate. The coefficients, however, are not statistically

siarificant for all tyoes of crime; 3. The Ysuonly effect"
of income on crime estimated by the coefficiant of MEDIN,
shows siagnificant positiva relationshir with arrest rates.
All t-values are statistically siagnificzant £for both ace
aroups: 4. The estinatz2d net effect of racz is statistically
insianificant; 5. SMSQ as a measure of urtanization shows
sianificant mositivz corr=2lation with arrest rate; 6. The
daily school attendence rate, ATTENR, is statistically
insignificant for all types of crime except for robbery
among fuvaniles 16-19, ATTENR coefficients for juveniles
16-19 are mostly negative and robbery has 2 specially large

coefficient: 7. The divorce rate as 2 an indicator of family
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structure shows sianifizant positive affects on crime
especially among teznaagers; 8. Finally, the dummy variable,
DUM, is insianificant. Its neagative coefficient, however,
inplies less criminality in the South as compared to the

Morth.

Results of arra2st functions show that t-values of
unemplovrent, except for rohbery amonag juveniles under 16,
are insianificant. R11 coefficients of unamnployment (except
in motor vehicle th2ft amdng juveniles unid2r 1€ and huralarv
and motor vehicle theft amonoc juveniles 16-12) show negative
correlation with arrest rates,. Tkis 1insionificant anc
n2agative r=lationship between unemployrent rate and arrest
rates miaoht has be2n caused *y the income factors. The
income variables employel in our espirical investigation
(measure? 4ircome) are oroxiec for ncrmal incore. The
unemdployment rat~ measurss the deviation of income from
trend, fince measured income ic beino heléd ceonstant, this
would lead to negative correlation between vriemnlcyment and
normal inrcom2 and, thus, to a neoativa coefficient for
unemnloyment if the effect of normal income on delintuency
w3as strona relative to the effect of uvnemployment 2nd if the
transitorv componert of iIncome was larae relative to the
normal ccmponent.19 RAnothar reason why tha partial effect of

19 Fleisher arauefd this point in his cross-sectional
analysis after he obsarved some negative coefficients for
unemployment., This point has been shown by Fleisher acs
follows: Dennt2 measurec anc tranc<itory income by the
syhzcriptec m and t, respectively,
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TABLF 2
REGPESSICON COEFFICTENTS
U.S5. ANALYSIS
LJOG ESTIMATION
JUVENILFES UNDER 156
ROB1MR 3UR1MR LRRIMR MVTIMR
U\’FMPL '08 -027 ‘.OU .Ou
(1.8):= (1.0) (1) (.1)
DIVORZ -.06 34U 17 Ju3
(e« 2) (246) %% (1.2) (2 .,8) %l
MEDIN 7.2 4.3 3.2 u.8
(3, 9) ses (3. 9) #e (2.7) % (3 . B) i
LOWIN 1.09 1.1 1.0 « 85
(1.2) (262) %% (1.95) % (1.4)
RLKR 24 07 03 «03
(2,0) % (1.0) (.0) (. 8)
SMSP 12 .05 .03 N9
(3.0) #%% (2, 3) (1.0) (3.5) mix
RTTENR -3.7 «58 3.1 « 31
(+8) (e1) (1.0) (. 09)
Dy -«51 - 25 -e52 - 25
1.1) (.9) (1.79) % (%)
qu,p.q "26 066 1.1 037
(+9) (3.1) % (U4 2) s (2 .0) =
o -32 -43 -€5 -50
(.5) (L.75) % (26 2) %% 1.5)
F-STATISTIC
( 9, 40) 11.5 £.1 €.5 5.8
R-SOUBRED 72 «6U «59 68

Absolute values of t-statistic are in raranthesz2s.

# SIGNIFICANT AT 10% LEVEL.
#% STGNIFICBNT AT S¥ LEVFL.
wx% SIGNIFICANT AT 1% LEVEL.
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TASLE u
REGRESSION CORFFICIENTS
U.S. ANALYSIS
LOC ESTIMATICN
JUVFNTILES 16-19
ROB2MP BUP2MR ~LAR2XET MVT2MP
TEENUM ’010 006 -.09 .OU
(«3) (.3) (.5) (1)
MIDTIN 6.9 1.3 1.4 3.3
(6.5) =% (1.97)% (2.3) 5% (U, 0) %5
LOWIN 1.6 «C2 «15 «U3
(3.2) F% {.08) (.%) (1.2)
RLKF 26 « 07 01 «)8
(3.7) 2% (1.7) % (.4) (1.56)
SMSR 12 . 0U .02 «0U
(562) stk (2.6) %% (1.95) =% (245) %
ATTFNR -5.2 -.06 1.1 - .86
(1.9)= (.03) (.7) (.4)
_'_\UM ‘027 -021 "027 '031
(1.9) (1.2) (1.71) = (1.5)
DIVOPZ .20 23 24 «19
(1.6) (2.8) %z (36 2) %k ©(1.89) %
PROAR 139 65 £ Uy
(2.3) =% (4 o) 2 (U, R) B2 (3.6) s
c -21 -13 =25 -24
{(«7) (.7 (1.5) (1.1)
F-STATISTIC
( 9, u0) 27 12 12,2 14.3
R-S0UaPED « 3% «73 73 «76

Absolute values of t-statistic are in naranthecas.

* SISNIFICANT 2T 10X LEVEL.
% SIGNIFICBNT AT S% LEVEL,
F#d SIGNIFICAENT AT 1% LEVEL.
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the teenaae unemployment rate dJdoes not aopeear significantly
different from zero <coull be, as Thrlich sayse, “that
variations in unemploym2nt rate across states reflect
considerable variation in voluntary uremployment due to the

s2arch for desirabla emnloyment.”

The ccefficient 5f meldian incomre (MFPTN), as a proxy for
illegqitimate earnino soporturities indicatas that ]
sianificant positiva relationship exists between MEDTN ani
crime in all eguatiosns between the two an2 aroups. LOWIN,
as a proxy for measuring poverty and income inequality in
each state, shows 3 nositive relationship with arrest rate,
The coefficients for LOWIN are <sianificant for buralary and
larcany amona fuveniles under 16 and for robbery among

fuveniles 16-19,

Bmona the other variables, the divorce rate exhibits
csionificant positive corr=2lation with almost all types of
crime amona Hduveniles 16-19. Fnona Huveniles under 16,

however, it is o»nly sianificant fcr burolary and motor

Y = a + b (MEINZ2m - MSINC2t) + c (MEINCUn - MFINCUtL)
+ 3 (TOTWMYH + U

vhen MFINC2 4is the income of 1lower class farilies and
METNCU is the income >f uoper class families. Assume
that MFINC2t and MEZINZ4t are 1linearlv relateéc to TO2TUN
(unemployment rate) as follows:

MZTNC2t = - e?2 TLTUN

MZINJYt = - el TOCTUN
Then
Y = a + b YSINC2m ¢+ c VETNCuUm + (be2 + cell + 3)TOTUM + U
Therefore, howevar theory predicts 2 negative sign for d,
still the coefficient »oSf TOTUM could bz negative if the
absolute value be2 i< bigaer tharn (celd + &)
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vehicl2a theft, The statistically sianificant coefficients
for divorce rate suosnort the cociolcaically-tased theories
of deslinquency wher2 the family ic considered to be of madjor
importance in delinguency formation. It should be noted,
however, that divorce =c-ould be the result of economic
factors as well. Tor example, <ome studies show that amono
those of 1lower socloeconomic status, thare 1is a qreater
incidence of marital dissatisfaction.29 Also other studies
claim that vyouths in homes withcut fathers have 1fss
knowledae 2f the labor mnarvet.2! This interaction bhetween
divorce (broken homss) and economic variables, therefore,
coulld cause 2 vicious cir-le, i.,,p., a decrezace in employment
ooportunities can cz2use lower income in turn causina more
hroken homes lea2ina back to fewer lecal employment

oorortunities for fuveniles.

S€YSR, which measures the dearee of urbarization in each
state, shows a signi€izant nositive relationship with arrest
rates for all tvnes of crirme with the exception of larcenv

for duveniles under 16,

f

20 PRainwater, et al. [he Monihar Report and olitic

Caontroversy, Tambridae, Mass.: MIT Press,

n

e

he
96

* ™

9

21 In his study Bullock found that Chicands 1in Les Angeles
had greater access to €factoryvy Jobs than Blacks bpartly
because they wer=2 more likely to have fathers present in
the households (see for more detall, Paul Pullock,
Bspiration vs. Qpportunity: Careers in the Inner City Anmn
Arhor: Institute of Labor ané Tndustrial Pelations,
Unjversity »of Michiagan, 19F9).
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Tt is 1likely that, to a considerable extent our S!YSR
variable reflects the incidence of slurs on crime in more
industrialized states. It has been demonstrated that slums
tend to create serious p2rsonality and adjustment problems
for their inhahitants, ani3 therefore, slums tend to breed
crime, Some other reasons for thics significant positive
relationshin between the dependent variable, arrest rate,
and SMSR, could be the r=sults cof, as Fhrlich savys, Ymore
accessibility to (lower Airect costs of engzoina in) various
criminal activities due to the concentration of business
activity, the massive communicatior networks, and tte
d2nsity of the pcoualation in metropolitan areas.¥ I, 2also
b2lieve that laraer police forces in SMSR's mav lead to mors

arrests.22

The race variablz2, BLXR, shows sianificant t-values for
robbervy and buralarvy amona juveniles 16-19 and only for
robbarvy amona Juveniles under 1l€. Cven though all
coefficients 5f this variable show cositivz correlation with

crime rates, its impact is relatively cmall for all tynes of

- -—— - —

22 Tt is expacted that more urbanized areas will have hiagher
per canita police expenditurz, therefdore, SMSR to some
dearee represents thz effects of thz2 omritte? police
variable. For 2 aiven locality total crire is ccnsist of
unreported and reported. 1f additicnal opdlicemen will
result more prevention and detection of crime, ¢the sian
for police could be positive, since increass in detection
would cause a rositiva relationship between police and
arrest rate, Becaus? SMSR is expected ¢to be hichly
correlated with pdlice variatle, we can expect SMSR's
positive relationshiop with the - arrest rate will te
reenfecrced.
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prooertvy crimes excent for robbery. In addition to inferior
leaitimate ooportunities amona tlacks, thz2ir specific labor
market difficulties could be underestimat2d when the overall
unemployment rate is use?. An unembloyment rate specific to
the niven sub-population, should reflect dicscouraged ani
underemployved workers which are ignored in conventional

statistics of unemoloyment.

The reqgional dJummy variable (UM has a neocative
relationchip with arrest rate for 2all types of crime.
Larcenv for hoth ace orouos is the only property crime which
has 3 significant t-valu= for "UVM. The negative sign of the
coefficient ~f DUM indicatas lower arrest rates in the South
as compared to the North. Sorre omitted variatles miaht
explain this result. The eristence of a wore traditional
societv, however, with stroncer family structure in the
South, could also proviis an explanation. R comparison of
rasults between tha2 PUM and the SMER sugaests that urban
differences are more2 imoortant fectors in the Jeterrination

of crime than reaional Jdifferences.

Elasticities of the offense rate with respect to the

probability o¢ beina arrested have been estimated and shown

in Table <.

Results of this table show that the coefficients of
probability of beino arrasted Aare sionificantly 1less than

one, except in the case of larceny amona juveniles under 16.



TABL

E S

ESTIMATED ELASTICITIES OF PRCRAPILITY

OF REING ARRESTSD IN

ROR1YR -1.26
RUR1MR -0.34
LARIVYR ’ +0.10
MVTIMR -0.63
ROF2VR -9.6
RUR2VR -0.36
LAR2YR -97.36
MVT2MR -2.56

% STGNISFICANT AT 10% L=VEL.
it STGNMIFICANT AT 5% LIVEL.
wie SIGNIFICANT AT 1% L=VEL.

OFFENSE FUNCTTONM

e

ESTIMATED
T-VALUES

TR R

2, 4B

U, 00
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These results 4indicate that, if the probatility of being
arrested increases, offense rates amona 1mnales under 16 and
among males 16-12 will significently declire. The
sianificant neaative correlation between offenses and the
probabilitv of beina arrested implies that tha demand for
commiting crime is downward sloning just as the demand for
any >ther commoditv. TIf the relative orics of any commodity
rises less willl be consum2d. Thus, if we raise the cost of

commiting 2 ~rime, few2r crimec wiil te comrnitted.?23

None of the coefficients of ATTENF shows any significant
t-statistics, except in the case of rotbery for the group
16-19 yvears of ane. F-values alsc do not show significant
rasults for ATTENP coefficients (see Table 6). This
insianificance can bLe attributed ¢to the biasdness of the
estimated coofficient as 2xplained ir chanter II.

If ATTSNP would be 3ropop=2? out of the eguation (see Table 37
and 38), results would remain more or less the same in terns

of t-valuers and macnitude 5f the ccefficiants.

23 Mast of the economics of crime studies indicate that
punishment does deter crime, e.0., Leibewitz (1965),
Fhrlich (1975), Phillips anef Votey (1972). All thes2
ctudies wusing both cross-sectional and time-series
conclude that runishment deter property crime s well as
violent crime such as rape and® murcéer. Rlthouah
theoreticz2lly the Jdeterrent effect of expected punishment
could be hiah, in practice the perceived probability of
being arrested by an individual criminal miaght be lower
than th=2 true orobability. Therefere, increasing the
knowledae of th2 potential crimiral with r2aar? to the
true probahility of beina arrested should decreas2 the
likelihood that the potential criminal wouvld choose to
commit a crime.



TASBLE 6

F~TEST FOR THE CONTRIBUTION OF
ATTENR IN SXPLAINING CRIME

U.S. DATA

F-VALUF
UNDEFR 16)
RIR1MR 1.6
BJR1IVR 2.0
LARIMR 1.1
MVT1IMR 0.0
15-19)
RIOB2MR 3,3
BUR2YR 2.0
LaR2MR 0.0
MV TOMPR 0.0

# SIGMITICANT AT <% LEVZL.

50
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As discussed in chaoter I, Phillips and Vctey araqued that
labor force participation rate shculd be included in the
suoply of offense function to reflect both the secular
chanaes including the influence of past unemployrent rates
and th2 considerable fraction of youth who are out of the
labor force. Table 7 shows the results of equations
includina labor force vnarticipation rate for males 16-19,

TSFNLF. None of the coefficients of TFENLF are sianificant.

Unlike Fleisher's cross-sectional analysis resuvlts, the
abova findinas indicats that the vpartial effects of
unemplovment rate on the Juvenile crime rate are
insianificant. Income factors, on the other hand, carry the
expectad positive signs which have heen confirmed in
Fleishesr's study. The Ad4ivorce rate as a proxy for family
structuore, unlike Fleicher?s firédings, shows statistically
sianificant correlation with crime. Althcugh the
coefficients of the regional dumry variablz are neagative, as
in Fleisher's, the t-values are not «cionificnat, wunlike
Fleisher’'s., For the race variastle, while Fleisher found
insianificant t-values for all types of crire, this studv
shows statistical sionificance for both aagq> aroups, and for
buralary amona “Juveniles 16-19. Fven thouoch the t-values
are found to be sianificant, however, their impact is found

to be very small.
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TARLE 7
REGRZSSION COKEFFICIENTS
L2G £STIMATION (U'.S DATA)
JUVENILES 16-19
ROND2MP RUR2MP LARR2MR MV T 2MR
TTENIN -.20 .09 -.000% «10
(«0) {(.5) (.003) (.0)
MZIDIN 7.1 1.3 1.3 3.3
(5 o 7) sset (1.87)% (2.1) %% (3. 9) e
L2WIN 1.4 . 0F «?f 55
(2.9) e (. 2) («9) 1.0)
RLKP 26 «09 01 .08
(3.R) ==k (1.75)= (o 4) (1.5)
SV SR «12 .0U 02z +0u
(5o 3) s (2.6) %% (1.96) = (2.5) %%
ATTFNR ~5.? -.093 1.0 -«89
(1.9€) = {(.05) (.6) (4)
pIvVoaT 26 21 29 16
(1.27) % (2.5) (2.47) (1.5)
TEFNLP ’1.0 025 059 .u3
(1.4) (%) (1.59) («7)
p'.’“ °.23 -0?7. "'031 -.33
(.8) (1.2) {(1.°5) =% (1.5)
PRCAR ¥ +6U 50U Juu
(2.4) = (4,7t (4 o U) Suess (345) %%
c -18,.2 -13 =26 =25
(.7 («7) (1.6) (1.2)
F-STATISTICS
( 10, 39) 25 10.6 11.7 12,80
?-SQUARED « A6 «73 75 «76

ABSOLUTE VALUSS OF T-STATTSTIC APE Il PRRANTEHESES.

# SIGNIFICANT AT 10¥ LEVSL.
#% SIZNIFICBMT AT S% LEVEL.
% SIGNIFICANT AT 1% LEVEL.
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The cross-sectional analysis in this paper, in general,
indicates that UTDIN contributes the mest tc an exolanation
of the property crime rate, followed bv the probebilitv of
beina arrested and urbanization variables. The lack of
sianificance 2¢ the other variables, coculd ke the result of

undetected multicollinearity.



Thapter V

RESULTS FOR NEW YORK CITY

This chapter presents the Ordinary Least Sguares
reagrassions of the New York City data for the reriod of
1970-1989. The dependent variable is arrest rates
categorized by different property crimes (robbery, buralary,
larceny, 3and motor vzhicle theft) and aze (under 16 and
16-19) . The loa estirmation of arrest functions 1is in the
followina form:

ARidk = as+ a3 ;(PRNAR)} + a, (TOTUN) + a; (RFALIN)
a. (RSSISR) + as(DIVRTE) + as (RLKFT) + a, (ATTENP)
+ 36(TIMT) + ay(D2) + 23, ,(D3) + 2,(DU) + a12(DS) + U

when 3R §s the arrest rate for prorerty crines, The |
subscripot refers t> the ith time period, 1§ refers to th2 +th
ale garoup, and k refars to the kth typs cf crime. a11
variables are in the 1log form except the time trend (TIN")
ané th2 dummies (D2, O3, D4, and DE) differentiating the

intercept of the five borsughs of New York City.

The Variables:

Table 8 lists all symhols for the variatles wuced in our
eguatiosn for New York Zity and provides a short descriotion
of each of the variables, Table © includes mean and standard

deviation of derendant an? indepenlent variables.



TABLE 8
LIST N VAPIBRLES FNPP NYC AMALYSIS
Name Source Cefinition
OF VARTIABLES

DIPENDENTS VERIRRLFS)

RM1R 1 Arrests fer rcbbery per 10,000
population for males under 1€

PM1R 1 Arrests for burglary per 10,000
ponulation for males under 16

LM1R 1 Arrestes for larceny per 1C,000
nopulation for males under 16

MVTMLR 1 Arreste for motor vehicle theft
per 10,000 ncpulsaticen for males
under 1€

RM 2R 1 ARrrests for robbery ner 10,000
populeticn for meles 16-19

RM2F 1 Arrests for Lburalery per 10,000
population for males 16€-1°

LM2P 1 Arrests for larz2ry per 10,000
population for mezles 1€-19

MYy TM2P 1 Arrests for motor vehicle theft
per 10,000 nopulation for miles
14-13

INDFPFNDINT VARIARILTS)

TOTHN 2 Civilian unerrloyrent
rate for all aazs
PELLTN 2 Real rer carita income
ASSISK 8 Per carita aid to fanilies with

deperdent children

DIVRTF u Mumt>r of divorces per 10,000
nopulation
BRLKRT s Number of tlac%s rer 10,000

nopulation
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ATTENR 7 Averaae daily school attendence

per 10,000 reqistration.

PROPR 6 Drop-out rate for 9-12 arades
np2, D3
Dy, DS see text Dummy Variables tc differentiate
intercepts 2f the five torouqghs
of New York City
PROARR 1 Number of robbery arrests per
10,000 robbery zomplaints.
PROARR 1 Numher of buralary arrests per
10,000 buralarv comolaints.
PIDARL 1 Number 9% larceny arrests per
16,000 larceny complaints,
PROPRM 1 Number of rotcr vehicle theft
arrests per 10,000 motcr vehicle
theft complaints.
a
1 = New York Police Headauarters, unpublicshed arrest
records preoarel €for T.P.I.
2 = U.,S, Derartment of Labor, unoublished Zdata ,
and Empioyment Ra2view, July 1976.
3 = City and County Data 3ook, 1977
4 = Vital Statistices of the U.5., Department of Health,
Education and Welfare,
S = Bureau of the “ensus, Population Tensus of 1970
and 1%30,
5 = The State Education Nepartnent, Bureau cf
FAucational Nata.
7 = New Yor¥ State Statistical Yearbook 1579/80.

0

New Yor¥ State, Denartment of Social Services, Monthlv

Feports.



RM1R
PMIR
L91P
MVT1IMR
F“2R
RM DR
LM2P
MYTM2R
TOTUN
PSS5TSR
RIALIN
RLXPT
DIVRTF
ATTFMNR
NDIOPR
PROARR
PORRRA
PROARL

PROAIM

TABLE 9

Descrintive Staticstics o€ Mata

MEal

STANDARD DZVIRTION

b7
49

«93

20

«59

1.0

«59

«58
35
24
31
22
32
41

«51

57
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Rasidecs the independent variables already Jdiscussed in

the precedino cross-soctional araliysis(e.g., uremployrent

rate, divorce rat2, ani attendence rate), the followina

variables have been introduced for the pooled
cross-sectional time-series analvesis:

1. 8id to famili2s with dependant children (ASSISR) has
been used@ as A prnxy for lecitirate =arninas. The rezason
for using ASSISR instead of LOVIN which was wused in the
cross-sectional analysis is that data on the distributior cf
income for the vperiod of 1970-1980 ar2 not available.
Therefore, ASSISR has besen utilized as the best availatle
proxv for leaitimate earning opportunities.

2. Rea]l per capita income (PCALTN) has been us2d instead of
MEDIN as a nroxy for illeaitimate earnina opdorturnitiesis
due to the lack of data sn median income for the period of
1970-19380 for New York Citv.

3, A time trend (TIMZ) has beenr used in order to elinminate
the effects of some variadles which are not included in the
model and have been affectina crime over time, for instance,
increase 1in the effic;encv 5f police 1in aprrehension of
criminals in the past years. Rnother important reason for
usina 3 time tren? is that, in tre last few years, the whit=
populaticn has been movina oct of New Yeork City. The
parcent of hlacks in the oopulation, therefore, has been
increasina, At th2 same time, crime rates in New York Tity

have been also rising due to an overall increase in crimrs
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for the United Stat2s as a whole, If we do not include 2
time trend, the «coefficiant of the race variatle might be
overestimate?,
4, Four dummy variables (D2, D3, D4, anéd P5) have been
introduced ¢to differentiate the intercepts o5f the five

boroughs of New York "ity as follows:

when D2 = eguals one for Brooklyn, zero ctherwise
D3 = equals one for Manhattan, zero otherwise
D4 = equals one for Oueens, zero d>therwise
DS = equals one for Staten Island, zerdo otherwise

The oreliniparv resglts for thke New York City analysis
are shown in Tahle 18 ani Table 19 for juveniles under 1€
and tuveniles 16-19, r=spectively. Recause the New York
City studvy 1is a cross-sectional time-seri2s analysis, the
homoaeneity of data in terms cf intercents cculd b=
aguestioned. In order to test the homcaeneity of the data
sample, the followina procedure has been amrloya2c:

If we assume that 21l borsaahs have the s3me intercepts, the
concstrainel functiosn could be rerresented in the fcllowina
form:

Y =a ¢ ¥ +a¥2+ ... ¢+2adprl

when Y is the arrest rate, Y,through Xpare the socioeconomic
variables an? U is an error term. If we add four dunmmies,

the unconcstrained ezuation becores:

= +a, Y + 43 Y _+ + e Mea  DEe U
Y EPRLTIRA o o 3 ¥V, %“'02 anuD aan‘ 3n'“ U
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Results of the above analysis of variarnce are shown in table

10,24

As the results of Tahle 1¢ show, 2all F-values are
csjonificant except for BM1R and MVIM2PR, These significant
F-values indicate that th=2 intercepts of each of the five
borouahs are different. Therefore, dammies should be

includ=d in the medel,

fstimated arrest functions for males under 16 and 16-16
years of age have be2n shown in Table 11 2and Table 12,
respectively. In ejuations where autocorrelation was
d2tected the parameters have teen reestimated vsina the

Cochrane-0rcutt technique (see appendix R for more details).

24 The F-value is calculated as follows:

(ESSu - ESSC)

(k-1)
Flk-r, n-k) =
(Ussu)
n-k
where
FSS = Explained sum of squares of the unconstrained
eguation. :
ESS = Explained sum of squares of the constrained
aguation.
USS = Unexplained sum >f sguares of the unconstrainel
eguation.

K-r = Deqrees of freedam in the uncorstrained minus
dearees of freedom in the constrained.

n-k = Total numker o5f observations less the decrees
>f freedon in tha unconstrained ecuation.

The above formula ultimately reduces to:




ANALYSIS OF VARIANCT
NSW YORK CITY DATA
RM1R

RM1P

Lv1r

MYTMLIR

FPM2R
RM2PR
IM2R

MV TM2R

TABLE 10

F-VALUF
5 S

2.0
4,8

12,0

% SIGNITTCANT AT 5% LIVSL.

#: SIGNIFICANT AT 1%

LEVEL.
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REGRESSION COEFFICIENTS
NEW YORK CITY DATA

LDG SSTIMATION
JUVENTLES UNDER 16

RM1R
PO 22
(1.5)
TOTUN 19
(1.92)
ASSTSR 005
(.1)
REZELIN 11
(«3)
DIVRTE i
(2e6) e
RLXPT 2
(«5)
ATTFNR 0
(.4)
T «07
(240) szt
i N3
(.2)
r o7
(1.0)
D4 s
(1.9)
> -2.1
(263) %
: 3.0
(«3)
F-STATISTIC 17.5
a-soU 1.79

R-SQUARED ‘as

TARLE 11

BV1R

«60

(2 . P) stzotea

-.07
(«5)

.01
(«R)

10

(«5)

-.RQ

(1088)3::

Uy
(.5)

35
(.3)

N2
(.4)

-.03
(oC7)

«19
(«2)

-.10
(.1)

-¢07
(.06)

-3.3
(.3)

4.0
1.66
57

LM1R

<14
(7)

. us
(1.5)

-.02
(+5)

« Q6

(.8)

«OF
(007)

« 50
(.6)

2.7
(1.4)

12
(1.3)

o AR
(1.90)

2.1
(1.4)

19
(+2)

-.25
(.1)

-35.0
(1.5)

?8.3
2.36
«R9

62

MVTMIR

U
(7.5) e

021
(1.3)

0006
(+2)

2.1
(3o R ez

.06
(1)

1.2
(340) ez

1.74
(1. 5)

23
(.3)

1.1
(e 5)

3.3
(U o1) seuesle

~41.7
(3.3) e e

12.4
1.86
«78



Absolute values of t-statistic are in rarantheses.

%# SIGNIFICANT AT 10% L=VEL.
#% STIGNIFICANT AT S% LEVEL.
#%% SIGNIFICANT AT 1% LEVFL.
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TARLE 12
REGRESSIDN COFFFICITNTS
NEW YORK CITY BNALYSIS
LDC ESTIMATICON
MALFS 16-19
RM23 BM2K
PROAR -39 .0u
(%) (1)
TOTUN « 24 «35
(«?) (1.1)
R3SISR «03 -.007
(«8) (+1)
REALIN 3.7 4,5
(3.3) feooe (u.l) Reoiese
DIVPIE -.5¢ =465
(.6) (.8)
RLKRT «N9 JU3
(01) (QS)
ARTTENR 3.1 3.1
(1.5) (1.%)
TIMF «19 20
(2.9) s (2.2) %%
r2 ¢ 55 Ju7
(«7) (.7)
D3 ou6 -.SU
(.3) (.3)
Ny -1.9 -1.9
(1.1) (1.1)
D5 -1.2 -e62
(«?) (.4)
C "52n7 "6300
(262) %22 (2.9) Ex3 3]
F-STATISTYC
(12, 42) 20.48 10.6
D - 2.00 2.00

R-SQUARET W85 «75

LM2R

«31

(1.3)

«17
(.4)

.02
(.8)

£,0
(3.4) %

-09';
(«P)

‘07‘-‘
(«7)

4.5

(1.5

.37
(3.0) %%

1.0
(1.2)

.87
(.4)

"101
(1.Nn)

-?.S

(1.4)

-7u
(2.6) =%

23.7
1.83
.P?

6u

VVTIM2FK

o9

(o)

- .09
(.3)

‘0009
(«2)

t.0
(3.5) %

- 010
(.1)

e 25
(3)

3.2
(1.%)

213
(1.32)

o UG
(6)

- 0?1

(1)

-.51
(+€)

- ou-’
(2)

"6002
(2.5) ==

5.2
1,94
62




Absolute values of

% STGNIFICANT 4T
#% SIGNIFICANT AT
wus STGNIFICANT AT

t-statistic are in prarantheses.

10x LEVEL,
5% LEVEL.
1¥ LEVEL.,

B e
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A positive relationship between wunemnloyment and crime
has bean vpredicted by economists for individuals vho are in
the 1labor force, but the cian of unemployment for the
juveniles under 16 is ambiaunus for the following reasons:
3. Income effect. As un2mployment qoces un, parents' income
will d=2cline. Juvaniles under 16 years nf age are expected
to> b2 1ivino with their oarents. Consequantlyv, ar increase
in unemployment will affect duveniles®' income indirectly
and, thus, 12ad1 to mcr2 jovenile crime. vore snecifically,
fo>r juveniles from lower income families, i.e., usually
families where the wage earner is an unskilled, bdlue-coller
worker, fluctuations in the wunempnlovrent rate are more
sicnificant. The reason is that durina recessionary periods
fluctuations of unemploym2nt rate armonqg blue-collar (mostly
unskilled labhor) are much hiagher than amonc skilled labor.
Therefore, the family income of rotential offerders from
lower 1income families w>ould be relatively more affecte?d
leadina to an fncreas> in hlue-collar crime(robberv,
buralarv, larceny, and motor vehicle theit).
5. The quelity of oarental <supervision. Some stundies

predict a neaative sion for unemployrent a2mona fuveniles

2
(R = RY) / (k-1)

lr(k-x‘, n=k)

(1-R) / (n-k)

cENas

The cutscripts u an3 c denote unconstrained ang
constrained eqgquatione raspectively,
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under 16, T or example, Glaser,25 aroues that, durinn the
periods of hiagh unemoloyment, the amounrt cf time available
to unemployed parents for supervision right increase leadinag
t> lower duvenile crimes. The nmrafor criticism of Claser's
aroument is that even 1if the amount of tir= for parental
supervision increases Jurina 2 period of unemeloyrent, the
gualitv of supervision might decrease. Le can expect an
unemploved rerson to have the opsychological prcechlems of
frustration and depressisn whick wculd 1lcaéd t> reduce the
gualitv of supervision. Anotrer <criticism of Glaser's
aroument {s that durina racessiorary periods the amount of
time for parental surervision mioht even decrease since some
parents who woulld ordinarily be 2t home, i.e¢., not part of
the lahor forca, would b= reaguired to enter the fob nmarket
end to spend increased time lookina for dobs to compensate
for the 1osc of incem> 2f  the perent who hed usuvallvy been
the waoe earner. €o in the farilies of pctential fuvenile
of fenders both guality and guantitv of parertzl suvpervircrion

rmioht decreacz durina verisds of unemploymant,

Since the theory cannhot determinz the sign of
unemslovrent rate on crime committed bv juveriles under 16,
emnirical studies would b= helpful in clarifyina the sign of
the unempiovm@nt rate, The emnirical wnork uvsinc agarenate

data sugoa2cts that increased unemplovment, rarticalary

—— -

25 (Glaser, Daniel, 2t al. “Crire, Aae, anAd Unerrlovnent.%
Amarican Spciological Review, 24:5 (Octoter 19%59):€79-86,
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juvenile unemoloym=ant, will 1lead to moderately higher
overall crime rates.26 The New York City analysics in this
study shows that a positive correlation exists between
unemplovyment and arrest rates, The t-values, however, are
insianificant for btoth asze arouos. ARlthouah the civilian
unemplovyment rate is not 3qge specific, it is beina used in
this study as a bproxy for the unemployrent rate amonqg
juveniles between 16 to 19 vears o0léd, since aaqe specific
data are not available for that arour. The same civilian
unemplovment rate is a2 relevant independent variable in this
study for 4uveniles unlder 16 since it represents their
parents' unerployment rate, One rprohlem with using tnis
civilian unerrlovment rate for juvenilies 1€-19 is that the

fluctuations in that rate 3o not reflect all the ceverity of

26 Studies wusina individual data provide oreater insiaht
into the nature of the relationship retween uremprloyment
and crime. Zmpirical studies by Vera institute
(Sviridoff, M. and J.W. Thompson, Linkages Eetween
Emeloyr2pt @and Zrime: A Qualjtative Stuldy of Pikers

alegses, Working Paoer, Vera Instituvtz of Justice) and
Rand (Petersilia, J. et al. C(Crinmipal Careers of Habitual
Felons., Santa fMMonica, Calif.: The Rand Corporation 1972.)
suqoest that th2 nature of ¢the relationchip depends on
the type of crime an? type of individual. Sviridoff and
Thompson 3iden*tify four distinct tvoes c¢f relationshin
between unemplovment anid crime:

a, Offenders whD alternate bhetween emnloyment end crime,
be Offenders who mix emplovrent ard crime, These
individuals use their

leaitimate dJoh» as a front, as do fences and drua
dealerse.

c. Offen?ers involved in white-collar crimes or emnlovyee
theft need leqgitimat2 jobs which make crime possible.

3, Offerders who are firrly cormitted to crime as their
primary m2ans of supbport.

For the qroup b and ¢, wunerplovment makes criminal
activity more difficult., For aroun d, unemplocyment rats
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teeraae unemployment which is usually higher. Theretore,
the impact of unemdlovment or pronrerty crirmes amona

juveniles 16-12 micht be

Unfortunately, the agareagate data 4o not aive a mesasure
of dob quelity. Having sinnly more lecal dob oppcrtunities
does not necessarily indicate more attraction to 1leacal
activities, because a 1larae number of workers might
exoerience low 1uality dqobe with a high deqrea of
insecuritv., Studies wutilizing individual data have been
able to provide a ba2tter oproxy for <ob auzlity (the wage an

individual receives).

Aid to families with Aenendent children (BRSSISR) does not
show any sianificant 2ffect or crime, Our proxy for
illeaitimate earning opoortunities (RFALIN) shows
siagnificant positiva correlation with all tvpes of crime for
males 16-19 and for only motor vehicle theft amonag
Juveniles under 15. The unemnlcvrent rat2 shows & positive
relationship with the arrest rate of Jjuveniles under 16.
The inconme effect of unemplovment 1is likely to Jdominate the
necative effect of the 4increase in the amount of time

available for parental supervision due *o beina unemployed.

is irrelavant, and only those criminals who are in grouo
a (alternate btetween employment and crime) can bhe
exnected to r=2act siarificantly to a change in
unampleyment rata.
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Focusina on unemployment and ircome for a aiven leval of
income, unemolovmant is showr to ke an insianificent
determinant of the oproperty crime rate whereas, given the
rate of unemployment, income is indeed significant. Hence,
the property crime rate amona Jjuveniles {3 hiaoh not bhecause
of the dearee of uremployment, but becaus=2 of the degre= cf

povertv.

The socioloaical factors (édivorce rate, race facter, ani
drooout rate), which have heen introduced into the mondel, 4o

not show any siqnificant =ffects on property crime,

One important findiny is that the estimated arrest
functions reveal a sianificant necative correlaticn between
the offense rate and the »orobzbility of teina arrested. As
discussed earlier in the theoretical rodel, the relationshio
batween rprrobhability of being arrested and offerse rates
coull be necative as lond as the elasticity cf the arrest
rate with resovect to the prohatility cf beina arreste? is
necative and/osr the absodlute value is less than one. The
elasticities of »offens? rates with resn2ct to the

probability cf beiny arrested are shown in Tabla 13,

All the elasticities of offence rates with rescect to the
prohability of bteing arrested have a nedative sian. All

except two (EM1R an3 MVTYIR) show siqrificant t-statistics.



TABLE 12

FLASTICITY OF OFFENSFE TUNCTIONS
WITH RESPFCT TY PROAR
NZW YOPK CITY DATA

IINDER 16) ELASTICITY
PM1R -.78

PY1R -.40

Lv1R -.84

MY TML P -.15
15-19)

RYM 2R -1.30"
PY2R -.95

LM2R -.69
Y™ -.01

* STCKIFICIANT AT 10% LCZVIL,
*w STGNIFICANT RT S% LFVFEL,
% SIGNIFICANT AT 1% LEVEL.
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FRSOLUTF VYALUFS OF
T-STATISTIC

3,6
2., 9t
3, 0%

4o 3
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The stroncest rtesult in the New VYork Citvy analysis is
that expccted ounishrent in the form of probabilitv of beina
arrested c2rves to Jetar crime. Therefore, we may be fairly
certain of the deterrent effect of punishment and that the
economic m>del of crime is useful to explain the btehavior of
criminals. The strnong Jeterrent effect 5f orobatility of
punishment Jdoes not necessarily imerly that crime should te
reducel only throuagh increasina the probability of
punishmnent. If the exo2cted ounishment €fcr one tyone of
crime2 ooes up, r23uctinn in that crime miaht occur due to
substitutability among different crimes. 1Ir suvuch a case, an
increase in the other tvpes of property crime will be
observed. Therefore, as ar exarple, 1if ponishrent for
robberv is raised to de3th penrnalty, the numter of rchheries
miaht decrease thouzh the number of murders mialt increase.
Robbers might think that to kill their victims would not
increase the expected nunichment, assurinz rebhery carries
the maximum zunichmant, but would decrease the likelihood of
beino arrested sinc2 identification of the criminal by the

victir 15 not nossible.

Blthouah poolina of data in cross-secticnal time-series
can increase the deare2 of freedon, the —croblem of
muliticollinearity is prevalent due to inclucsion of dummies
differentiating the intercepts of the borouahs. Therefore,
to detect the partial effacts caused bv =2ach variable would

be Aifficult. The ¢total effect caused by all exnlanatory
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variables, hnowever, miaht be very siconificant. In the HNew
York City analvsis, for example, the aoodness of fit is 89%
for LMIR., Th= t-statistics, however, are incsianificant (see
Table 11). Table 16 (simplea correlation matrix) alsd
indicates a3 very hiah simple correlation between soms of
these Jummies and d>ther independent variaﬁles. rP3, for
example, has A sinple correlation of 0.83 with FERLIN and
also -0,83 with ATTZNR, Thus, the evidence indicates that
the nroblem of multicnllinzarity miaoht be sianificant in the
Now Y~rk City analvsis. Ln insionificant t-value,
therefore, is not sufficiant evidence for believino that the

variable is not imrortant in determination of crime.

The results in terms of the R-sauar2d 1indicate that
larceny has the best fit, followed by th2 robbery for poth
ale aroups. In the casas of bturalary and amotcr vehicle
theft, however, motor vohicle theft for tuveniles under 16
shows 3 Ltetter fit as compared to the huralary for juveniles
15-19. Bs 2iscussed in the nRnelysis of Variance, Jummies
should be included in order to find unbiasel estimates of
the coefficients for all explanatory variabkles The
possibility of malticollinearity micht te reduced by
eliminatira the PRIVPTF wvariable showina no significant
t-statistics and n» sianificant F-values, The DIVRTE
variable shows a very hiash correlation with TOTUN (0.80) and
with the time tr=ni variable  (T.90)  causingo

malticollinearitye.
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Results after elimination of FIVRTF have been shown in
Tabla 26 and Table 27, In thece equations parameters have
been reestimated when th2 autocorrelation problem has been
observed. Comparison of results before ard after exclusion
of DIVRTY 4oes not show any siagnificant chanoe in the values
of t-statistics a2xcept when PROBR for RM1P becomes
statistically sianificant or when BLKPT for RMIR also become

statistically sianificant,

Since 211 the -ejuations were ectirated in the lcalinear
form, the estimated coefficients represent the elasticity of
resoonse o>f arrest rate to changes 1in the 1indenendent
variables. The hiahast elasticities in most of the
r2aressions are associated with the elasticitiss of offense
rate with respect to orobhability of beinc arrested for
juverniles under 16. In equations for juveniles 16-19,
partial elasticitv coefficzients of REFLIN 3and ATTENR are in
the elastic range with the coefficient of PEBLIN beina the

most elastic.




CThapter VI

SUMMARY AND CONCLUSION

The effects of econamic factors on juvenile crime for twc
aae groups (under 16 and between 1€6-19) has been thre subiect
of thic study. Ordinary Least Saquares was used for the U.S,
as a whecle in a cross-sectional analysis and for Mew York
Citvy in a pooled ~ross-sectional time-series. Cur results
indi~ate: (1) In a2neral, both analyses show insignificant
partial elasticities for unemoloyment in the determination
of property crime; (2) Income factors carry sians consistent
with the theoretical mnolel. Proxies especially for
illeaitimate earninag ooportunities show statistically
sianificant opositive rorrelation with rropertvy crime,
Recults for the U.S. indicate that MrDIN, specifically,
contributes the most t> the explaration of the property
crim2s  (3) The credictes1 partial elasticzities cf cifense
rate with recrnact to> the nrotability of beinc arrested show
sianificant reocativa values for both aae croups for both
samoles; (8) The divorce rate evhitits sianificant positive
correlztion with rronerty crime in the cross-sesction. The
Naw York City analvsis, however, does nct fully support the
above conclusicn except in cases of robbkery and burqglary
arona  juveniles unler 15. This sionificant ccrrelation
between divorce and crime miaht result from the absence of

fathkar role model in YSroken hores in acééition to 1lower

- 75 -
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levels of income which broken families miant experience: (5)
The race variahle, in a2n2ral, is in sianificant and has a
very small elasticity in cases with sionificant t-values;
(6) the southern states have a lower crim2 rat2 as compared
to the northern ctates, Strorger fanily ties nprovidinc
hicher parental suparvision in addition to stronaery
attachment to norms and values could be the rzascn of low
crime rates in the Snuth; (7) A strong positive relatinnshio
exists between th2 urbdanization factor anrd arreast rate
showino a higher opropertv crime rate 1in wurban areas.
Positive and sionificant nartial elasticities for the SMSR
variable miaht reflect the incidence of slums and also
areater accessibility of various «criminal activities due to
the concentration of business in metropolitan areeas.
Fconomic factors are sigrificant in the determiration of
fuvenile procrerty crime. These economic factors, however,
cannot bYbe considere?d more important than sociological
factors. Radzinowicz summarizes these thoughts as follows:
Fronomic factors are still a rajor factor 1ir the
etioloay of crime. They are so by their éirect
impact and hy their 1inédirect influences cver many
other sccial circumstances and moral attitudes.27?
The nature of aagar=iate data 1limits the appropriate
measurement ¢f unemployment amono teenagers., Foe specific

data, if it were available, wouléd be a more accurate

2T Radzinowicz, L20on. *Economic Pressures.” In Leon
Rajdzinowicz and Marvin E. Volfgana (23s.), Crime an?
Justice, 2nd ed., New York, Basic Fooks, 1577.
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measare. Fven if it wer=2 available, howzver, it woull not
be a true messurement o5¢ unemployment amone teenacers since
it would reflect neither those who dronpel out of the labor
force due to discouragement nor the factor of job agualitye.
Further stuldies investiqatinc the effects of more
comprehensive unemoloynent measures on “Juvenila2 crime would

b2 ben2ficial.

An increase in lecitimate earninc onrortunities aroear to
be mor~ effective 1in redocina juvenile prorerty «crime over
time than an increase in eoxpected purishmant. Rlthouah an
increase in expect2d punishment is shown in this study to
deter prcoprerty crine, t5 see this factor as the solution
would be risleaZina. 8esides the cost of 1increasinag
expected punishment becorinag crohibitive to the society, the
fact of substitutability airona rcrroperty crimes rakecs that
s>lution 1ineffective. If the relative eypecte?d cost of
panishnent in one type of crime is increase?, simply a shift
t> another tyne of crime would result. B pore effective
p2licy, ther, <chould concentrate or increasing lecitimate

earnina orportunities.

Insteal oFf cimply -consilering the raqgnitude cf
elasticities of 2conomicz factors in relatien to crime,
considaration should also be aliven tc the cost of
manipulatina these economic factorse. Further cocst-benefit

analvses, therefore, 1in the area of juvenile crime would he
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beneficial to determin2 not only effactive but also

efficient poliries in fightina crime.



Appendix A
COCHRANE-ORCUTT ITERATION TECHNIQUE

Using Durtin-Watson Statistics, autocorrelation has been
detected in some ejuations. The autocorrelation could have
been caused because of

3. {inertia. Due to the pooled cross-sectional time-series
data for New York City, variables have cyclical variations.
Thera2fore, successive observations are 1likely to te
interjependent.

b. the manipulation of raw data. For example, since y=zarly
data for the black population'’s share in total population
have not been available, annual data were generated under
the assumption of 2a constant yearly growth rate as between
the census years 1970 and 198&0,

This averaqina intro3duces smoothness into the data
damrenina the fluctuations....therefore.... This
smoothness may itself lead to a systematic pattern
in the disturbances.28

Egquations with the problem of autoccrrelation have been

corrected by the Cochrane-0Orcutt technijgue which 1is as

follows:

1. 2btain ordinary least sguares estimates of

=a+bX+E
YC a t t

28 Cujarati Damodar, Basjc Econometrics, McGraw Hill Co.,

1978.
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and calculate the r2sidjuals £1 E? .« o o o En, Use these to

a2t the "first rouni% =stimate of p , say, b

A
E
A

p

A,
t ' Et-l
(t=2,3,...,n)
t

X
S

2. Construct new variables (Y,-pY%_,) and (X -6X_,) ani
obtain ordinary least sauares estimates of

where a*+au—p) « These Ysecond round" estimate which may

3
b2 called a and b, leail tg "iecond round" residuvals E1 « « o«
2
E‘n. Et. Et-l

2 ° t=2,3,...,n
E

t-1 A
3. Construct new variables (!t-BYt_ﬂand (X, -pX,._pand then

o »

proceed as in step 229

These steps are to be followed untill the values of the

estimators convera=,

Recause data are cross-sectional time-series, there are
four aaps which exists in the data, therefore, Durbin-Watson
cannot be calculated as usual. For New York City data, a

new version of the TSP s>ftware package, 3.5¢c, have been

New York, 1971.
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used which considers thes2 four aaos (see appeniix C).




fppendix B
PROPFRTY CRIME DEFINITION

1. Rotbery: robbhery is the takino or attempting to take
anvthina of value from th= care, custeodv, or control »f 2
p2rson or persons by forze or threat of force or violence

and/or by putting the victin in €ear.

2. Buraglary: the uniform crime rerort procram defines
huralary as the unlawful entry of a structure to conrit a
f2lony or treft, Th= use o0f force tc 3zirn entry 1is not
raguired to classify an offense as buroclary, Furqglary in
this orooram i< cat2oorized 1into three subclassifications :
forcible entry, unlawful entrvy where no force is used, ani

attempted forcible entry.

2, larceny: larc2ny is the unlawful takina, carryino,
leadira, or ridina away 5f oprooerty from the possession or
constructive posseesion of another. It includes crimes sueh
as shoolifting, orn?uct - nickino, rturse - snatching, thefte
frorm motér vehicles, thefts of motor vehicle rarts and
azcessories, hicycla tnefts, etc. in which no use of force,

violence, or fraud >ccurs.

- U4, Motor Yehicl= Theft: Tn UCR, motor vehicle theft is
defined as as the theft or attempted theft of a motor

vehicle. This Aefinition excludes the takina of a motor

- P2 -
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vehicl> for temporary us2 by those persons havirnrg 1awful

aACCesSSe.




Appendix C
C

The preliminary results for the New York City analysis

have been shown in Table 18 and Table 19.

C.0.1  Prablem of Jutacorrelation

The Durhin-Watson statistics indicate that a rproblem of
avtocorrelation exists in some of the eguations. Since data
are pooled cross-sectional time-series, Durtin-Watson
statistic carnost be calculated in the ordinary way. There
are 55 observations, 11 for each borough. Therefore, af
four places in the data, the 1last observation of a
particular borough prece=2ds the first observation of the
f511owing borough. The Durbin-Watson statistic is defined

as:

Using the above formula, the last disturbance term of the
first borougk would be subtracted from the first disturbance
tarm oOf the sezo5nd borouah in the caluculation of

Dorbin-Watson statistic. This mixing of 2ata would hapren

- B4y -
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at four data coints. In order to avoid this, four imaninary
aaps have been given to th2 data bdbetween each bsrounh. The
latest version of the TSP software packasz (TSP 3.5¢) has
been used for the corroct calculation of Durbin-tYatson. The
same technicue of usina four 1imaoinary aaos has been
empoloved to avoid problem of mixing the disturbhance terrns

when data have been rcorre~ted for autoccerrelation.

Table 18 and 12 both show sianificant F-statistics and
also vary larae R-sjuared. hs we discussed in the chaoter
IV, the dummies differentiating intercepts of five boroughs
should be ircluded. Althouch t-values of 1intercents show
sianificant results, inclusior of dunmries rmake them
insianificant, Rasylts of eauations after addirg dummies
(02, D2, Du, N5) ara2 shown in Table 17 and Tahle 20. The
inclusion 2f dummizs in-rease? not only the Durtir-datson
statistic (cee Table 22), but also the intercepts of
eguations amona Juveniles under 16, became statictically
insianificant, The poor 1levels of <siznificance of the
intercepts fcr juveniles under 1€, prokatly indicate that no
invortant variables ware evycluded from tre nodel

specification.

C.0.2 Prablem of Heteroskedasticity

Given that the data use? in this study are

cross-sectioral, ¢the oroblem of heteroskzdasticity nust be
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considered. Rlternativelv stated, the cff-diaconal elements
of the variance-covarianc> matrix of the disturltance terr
are varvina in size with an independent variable. One
reason to consider heteroskedasticity is that in states with
a areater poprulation the average prooerty crime is high and,
therefore, the varfation around this 1lev2l could be hiocher
as compared to» states with a lower 1level of pcpulation.
Hence the variance of tha disturbance term in states with a
areater opopulation might bhe positivelv correlated to the
GMSP variable which by itself ics hiochly relzted to the level
of oopulation. To test whether or not the
ha2teroskedas*ticity exists, the Gledqser390 test has been Jone.
The procedure is as follows:

3, Jdriinarvy Least Sguares estimation of ejuations have been
used t> get the disturbance terms .

b The SMSP variatle has been regressed orn the sguare of
the Jisturbance terms. The beta coefficients and
t-statistics of the SMSR have been shown in Table 14, Es
the results of this Table indicate, no heteroskedasticity
exists. Therefore, the Jrdinary Least Souvar2s regression
coefficients are BLUE. In othrer words, reoressicn

coefficients are not onlv unhiased, but also efficient,

30 Kennedy, Peter. A Gyide to Econometrics, The MIT Precss,
Mass,.:1980,
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TABLE 14

TTST FOR HETEROSKEDASTICITY
U.S. DATA
FRROR TEFMS RSSRESSID ON SMSR

Coefficient T-statistic
POP1IMA .01 )
BUR1IMR «01 o7
L3ARIMR 02 1.9
MVTIMR «0N1 o9
FOR2MR -.00° o7
BUR2MR -.0705% «09
LAR2MR «J04 9
MVT2MR -.005 «8

# SIGNIFICENT AT 10% LEVIL.
wi STGNIFICANT AT S% LEVEL,
ek SISNIFTCANT AT 1% LEVEL.
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TOTUN
TEENUN
TEENLF
DIVRTE
LOWIN
MEDIN
BLKRY
SMSR
ATTENR
bun

TOTUN
1.0

TEENUN
.e‘

1.0

SINFPLE CORRELATION MATRIX

U.S. ANALYSIS

TEENLF
.04
=17
1.0

DIVRTE
+04
~.004
17
1.0

LOWIN
=29
=.07
-+60
+10

‘00

TABLE

MEDIN
«37
.18
57
-.06
~.90

1.0

15

PLKRT SMSR
-.13 ~+15
16 -+.006
-.17 +01
+06 -.09
«36 +01
-.16 -.04
1.0 37
1.0

ATTENR
.03
-.11
.02
14
-+35
-.49
-.48
-.32

1.0

DuUM
-.28
-.45
-+ 45
+08
.80
-.68
.58
.13
-.13

1.0

PROARR
~-.09
20
+ 20
.12
-.13
.10
-.28
-.01
14
~e21

1.0

PROARB
~.06
18
.18
+03
~.14
.16
-.03
.003
-.11
-+20
79

1.0

PROARL
~.16
~.27
23
+0?
~-.08
«10
-.14
+03
-.07
-.20
31
+ 68

1.0

PROARM
~.1
-.2
15
21
0.0
+03
-3
~.1
12
-1
49
+ 40
42

1.0

68




TOTUN
ASSISR
REALIN
DIVRTE
BLKR
ATTENR
TIME
PROARR
PROARB,
PROARL
PROARM
D2

D3

DA

DS

TOTUN
1.0

ASSISR
-.18
1.0

SIMPLE CORRELATION MATRIX

NEW YORK CITY ANALYSIS

REALIN
+06
«02

1.0

DIVRTE
.80
~.15
.18
1.0

BLKRT
61
-.39
-e16
33

1.0

TABLE

ATTENR
-.32
.03
-.86
-.48
-.01

1.0

16

TIMNE
956
.01
-.10
+81
11

~-.18

41.0

PROARR PROARB PROARL PROARM

-+40
39
—.02

1.0

.38
-.13
-.61
22
46
50
.24

45

32
-.17
-.09
52
+55
.02
32
«20
76
1.0

+40
=27
-.02
36
73
-.46
-.03
.03
358
71
1.0

.01

-.06
23
.03
.10

1.0

D3
.28
-.04
+83
.41
22

-.83

-3
-.30
17
+40
-2

1.0

D4
-.07
-.15
13

~.05
-1

.°2

-.4
-4
-.24
-.4

-2

1.0

DS

.43
-.0
-4

-9

06



TABLY 17

REGRESSICN COFEFFICTENTS

NTJ4 YOPK CITY ANALYSIS

LOG ISTIMATION

NOT CORRECTED FOR AUTOCCRRELATIONM
JUVENILES UNDER 14

DU4MIFS BRE INCLUDFD

RM1R BM1R
PROAR 55 1.12
(U, 3) e (7 ¢ 2) oo
TOTUN U9 « 34U
(L, D) %o (20 3) s
ASSISR «NOR «02
(.4) (1.3
(4) (.25)
{(.5) (+2)
BLKRT 1.12 1.1
(3,2) =t (3 62) fesiesk
PTTENR 61 «52
{'7) ‘.S)
TIMVE -.01 -.NN1
('u) (o 0“)
D2 -.11 «06
(.4) (+2)
n3 « 920 «59
(1.“) (o?)
D4 Juc 58
(1.0) (1.6P)
DS +UE 1.5
(.7 (2e0) %%
c -9'0 -1201
(.9) (1.2)
F-STRTISTIC
( 12, 42) 93 42.3

MVTHMIP

.1/
(705)**’:’

021
(1.2)

«J06
(.2)

2.1
(3.6) %re

06
(.1)

1.2
(3,C) e

1.76
(1.F)

.02
(4)

L
(1.2)

’023
(+3)

1.1
(2.5) ==

2.3
(2,2) 2t

-u1.7

(2,3) e

12.u

Q1



0 - W 1076 1053
R‘SOUnPED 096 092
% SIGNIFICANT &T 10% LEVEL.
%2 SINANIFICAMT RT 5% LEVSTL.
xx% SIGNIFICANT AT 1% LEVEL.

2.36
«€9

1.86
78

o2
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U

TARLT 38
RESRESSION COEFFICIENTS
NZUW YORK CITY DATA
LOG ESTIMATION
JUVENILES UNDER 16
|M1R BM1F L~1® MVTM1P
PROAR 69 1.1 29 )
(5. 2) %%k (10) (1.3) {3.9) ===
TOTUN «30 «2€ o2U «39
(2.2) %% (1.91)* (7 (.02)
ASSIS” 001 «03 .Cl -.02
(1.77) % (1.70) = («3) (.9)
RTALIN o7 4P 1.1 «69
(L.97) = (1.97)* (1.92) (1.86)%
DIVRTE 036 '036 . 30 -+39
(540) %%k {1.0) (.U) («5)
RLXRT 1.0 35 .89 «02
(7.0) teiesx (246) st (267) s (o1)
RTTENR «9) 0] «1U 82
{3, 3) deaesx (.05) (.1) (1.99)*
TIME -+005 « 0l «05 «06
(1) (1.2) (+5) (1.0)
r -24.9 Ae.C -i4,*= -12,¢
(Se8) =k (261) % (1.4) (2e1) %
F=-STATISTIC
( 3, WE ) 103 S6 31 6.7
D - W 1.48 1.16 1.€6 0,97
F-SOUAPED .9“ ogu .8“ 053

% SIGNIFICENT AT 10¥ L“VFEL.
22 STSNITICANT AT S¥ LEVTL.
%% STGMIFICANT AT 1% LEVEL.




TAPLE 19
REGRESSION COFFFICTENTS
NEW YORK CITY ANALVSIS
LOG ESTIMATION
JJVENTLES 16-19
RM2P R¥273 1Lv2R MVYTMOR
PROAR «5Y4 «1F eS2 +15
(1.72) % (267) %% (2.3) %= (.9)
T2TUN «?5 «29 23 «07
(.7 (.9) («5) («2)
aS3ISR «056 «03 05 .007
(1.3) (.8) (1.0) (.09)
PERLIN 2.3 1.6 2.6 1.9
(3.7’ nea: (?.9):{?:::!:: (3.5):‘,"‘.,':* (3.7) fagx £ 1
NIVRTF -e32 - 92 -+33 -.14
(.3) (1.1) («3) {.1)
BLKRT 1.28 o718 1.0 S0
(367) =2 (2.0) %= (2.66) %% (1e77) %
ATTEMR «€5 «29 e 2B 1.4
(1.9) (-8) («3) (2.5) ==
TIME 10 R 12 a1
(1.1) (1.78) = (1.74)= (1.0)
C -23.,0 -182.1 -29.7 -2C WU
(? o B) ki (1.9€6) = (263) % (3, 3) e
F-3TATISTICS
( 8, Us ) 21 10.4 27.9 T.F
n -Ww 1.55 1.75 1.87 1.62
RP-SNUARFD o782 «6U «B2 56

%= SIGNIFICANT AT 10% LEVZIL.
# STZNIFICANT AT 5% LFVFL.
# SIGNIFICANT AT 1% LEVTL.

o
74
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REGRESSION COEFFICICENTS
NZW YORK CITY ANALYSIS

L2G ESTIMRTICN
JUVENILES 16-19

PROAR
TITUN
ASSTS?
PTALIN
DIVRTF
RLYRT
PTTFNR
TIMF
n2

D3

ny

N5

F-STATISTIT
( 12, 42)
n - 4d
R-SNURPED

RV2R

’030
(.8)

20
(.8)

.02
(.7}

3.7
(2, 3) s

‘055
(«5)

¢ 29
(. 1)

3.1
(1.5)

.10
(2.0) %

. TABL® 20

BM2R

«0U
(«1)

«35
(1.1)

’0007
(.1)

4.5
(Uo1) 2nx

(1.€)

.20
(2.2) %

U7
(«7)

-.SU
(3)

’1.0
(1.1)

-—eb2

(1)

'6300
(2. 9) =

10.6
2.00
75

L*e2P

1
(1.3

.17
(4)

.02
(1)

5.0
(3.8) 55

-.BQ

(.2)

- 07"
(«7

.5
(1.5)

.37
(3.0) %

1.9
(1.2)

Y
(.4)

-1.1
(1.7

'2.5
(1.4)

-4
(2.6) %%%

23.7
1.89
87

Qa5

MYTH 27

.09
(.4)

-009
(«3)

-.009
(.2)

4.0
(3.5) win

'010
(.1)

«?5
(«3)

3.2

(1.5)

<13
(1.3)

U6
(+6)

’021
(1)

-e51
(+5)

'ou7
(«3)

-60.2
(2.5) %%



% STZNIFICANT AT
%% STENIFTICANT AT
2 STONIFICANT AT

10%
5%
1%

LEVEL.
LFVEL.
LEVFL.
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REGRESSION COEFFICIENTS

LOG ESTIMATION
U.S. AVALYSIS
DUM IS NOT INCLUDED

TSENUN

MENTIN

LOUIN

RL¥P

SVSR

BTTENR

DIVORT

PORAR

©-STATISTICS

{ 6, 40 )

R-SOUARED

ROI32MR

‘-13
(.8)

7.0
(5. 5) e

1.42
(3.1) %o

.23
(3.7) 2

012
(5. 2) fte
‘5.6
(2.1) %%

.20
(1.62)

.39
(2.3) 5%

-18
{.6)
3%.3

«85

TAPLE 21

RUR2MR

. 0U
(«2)

1.41
(2.0) %

-l11
(.3)

. 0f
(1.3)

.04

(2.64) 2

’029
(«1)

23
(2.8) %

67

(S.0) Rl

-11
(. 6)

13.2

12

# STIGNIFICAMT AT 10% LRVEL,
SITNIFICENT 8T SY

=33
= SISNIFICANT

LEVTL.
AT 1% LEVEZL.

LAR2MR

‘010
(- 6)

1.52
(2.3) %

’.03
(«1)

°n01
(«3)

«0?
(1.8)*%

.88
(«5)

.24
(242)

.72
(4 .8) =

-22

(1.3)

[y
9
[ ]
(A4

.
~
r

9P

MVT2MP

'0003
(«N06)

3.5
(U ,1) s

28
(«7)

.0ou
(.9)

.08
(2.5)

'102
(.6)

.19
(1.9) %

.42
(3o4) %k

=21
(«9)
1S.3

.74




TABLE 22

DURBIN~WATSON STATISTITS RFTEF
CORRECTICON FOR AUTOZORIELATION
NEW YORK CITY NATA

LD ESTIMATION

UNDFR 16) WITHOUT DUMMTFS WITY DUMMIES
RM1R 1.95 1.73

RVM1R 1.72 1.66

Lv1p 2.06 2.09

MV TM1 R 1.27 2.00

16-19)

RM2R 2.01 2.00

RVIR 2.04 2.06

Lv2PR 2.1¢€ 2.18

MVTM2R 2.03 2.08




RSGRESSICN COEFFICICENTS
LOG SSTIMATION (U.S.

UNEMPL IS NOT INCLUDED

DIVORC

MEDIN

LOWIN

BLKR

SMSH

ARTTFNR

DJM

PI0O2R

]

F-STATISTICS

( 8, u1)

R-SOUARED

ROB1MR

‘009
(+4)

6.3
(3.4) R

.83
(1.0)

.26
.13
(3.0) fien

“3.8

(.7

-.'35

(.9)

-.16
(+5)

~25
(%)
11.7

68

% STGNIFICRENT AT 10%

ot o7,
W3
g

- o 2,

o

: SIGNIFICENT AT S%
# STT™NIFICAKT R™T 1% LEVEL.

NATA)

TA3LT 23

3UR1MP

.33
(2.6) =

4.03
(34 8) s

1.04

€2

LTVEL.
LFEVIL,.

LARIMR

17
(1.3)

3.1
(2. 8) st lesy

1.03
(1.58) %

eD3
(.4)

.03
1.t)

3.1
(1.1)

-.53
{(1.8):%

1.1
(U, L) e

-65
(‘2. 2)::::::

100

MVT1MR

o43
(2.8) 2%

4.8
(U, 0) #ex

«86
(1.53)

03
(o)

.09
(3.5) wik

«30
(.09)

'026
(«R)

e 37

-51
(1.62)

11.3

ht




RECRESSICON COSFFICTENTS

LO7 ESTIMRTION

LTTOTF IS INTLUDFD

UNFMPL

DIVORC

DAE‘Y‘)I\’

LOWIN

PLXR

SMSP

RTTFNR

D™

LTTOIF

PRCAR

F-STATISTIC
( 10, 39)

R-SQOUARED

ROR1MR

“e 10
(2.o4) s

‘oﬁ?
(.1)

8.2
(U o 1) sisek

«95
(1.1)

e 25
(263) s

«11

(2 69Q) eaesz
-2,8

(. 8)

- 10

{(«2)

"2.9
(L.c0)=

e 23
(«?)

-29
(+6)
11.4

.7“

TABLE 2u

3yR1vP
“e 17
(. 6)

-
(?.5) sl

3.9
(3.4) s

1.1
(2., 2) s

07
(.9)

« 0%
(2 .u) N

“e ?=

(1.C)

1.0
(1.1)

€9
(3.03) %

-£0
(1.80)%
7.5

«65

# SYGNIFICANT AT 10% LEVEL.

ot

o,

%#% STANIFICANT AT S% LEVEL.
%% SIGNIFICANT AT 1%

LEVZL,

LARIMK

'00?

(.1)

17
(1.2)

3.1
(2.5) %%

l.Cu
{(1.93)=

.02
(.4)

€
(1.4)

3.1
{(1.0)

'052
f1,76) %

0"
(.03)

.1

(o 1) mess

-s¢
(2.2) %%

S5¢7

59

101

MVT1NMK

.04
(«1)

«03
(o 44)

.00
(3o4) %%

30

(«02)



TABLE 25

NEW YORK CITY DATA
COCHRANE-ORCUTT ITFRATION TECHNIOUE
LOG ESTIMATION

FINAL VALUE T-STATISTICS
OF RHO FOF RED

WITH DUMMIES)

RM1R «60 5 o Irsies:
EM1P 72 7, Guekx
Lv1R ~.21 1.5
MVTMI1R .03 o2
RM™2R -.06 o4

Bv 2P -.10 o7
LM2R N1 o2

MY TM2R 003 02
WITHOUT TUMMIZS)

RM1P «69 6. P54k
BM1P 76 B4 5%
Lv1p «13 «9R

MV TM1R «70 T o Q%
RM2R .20 1.F

R 2R 012 .90
Lv2P 24 1.7:
MY TM2R .11 .84

# SICNIFICINT AT 10% LEVEL.
%% SIGNIFICRANT AT 5% LEVFL.
=k% SIENIFICANT AT 1% LFVEL,

NUMRFFR CF
TTSERATION

17
20

N

102




REGRESSICN COFFFICTIENTS
NTW YORK CITY ANALYSIS

LOG ESTIMATION

DIVRTE IS NOT INCLMDED

JUVFNTLES UNDER 16

RM1R
PROAR 27
(2,3) %%
TOTUN 26
(2.0) %
RSSTSR «J0P
(.1)
RZALIN -.05
: (1)
RLKRT 55
(1.2)
ATTFMR 1.0
(1.0)
TIME el
(«+9)
n2 «39
(«2)
03 1.0
(1.4)
Du <34
(.9)
05 -039
(.6)
C '900
(«F)
C-STATISTIC
{ 11, u3) ut
D -V 1.71
R-<SCUARED « %6

# SITNIFICANT AT 10% LFVEL,
%% SYCNICICRNT 8T S¥% LEVEL.
wkit SIANICICRNT AT 1% LEVEL.

TA3LE 26

BMIP

1.0
(Sol) fne

21
(1.8)

.02
1.0)

«28
(«6)

1.0
(243) %%

59
(+5)

«003
(.1)

.03
(.09)

u7
(«5)

~
70

(Lo 7):

1.3
(1.5)

’1“ -E
(1.1)

14
1.50
$9?

LM1F

«15
(%)

.45
(1.61)

-002
(+5)

«97
(.8)

5D
(+6)

2.8
(1.4)

.13
(3. 0) et

« b8
(1.0)

2,9
(1. 4)

«17
(:2)

« 06
(.05)

-3u 06
(1.5)

31.6
2.3

25

10?2

MUTHLP

8%
(7.9) &

22
(1.8)

006
(«3)

2.2
(3.8) F:

1.2
(3.0) %

1.71
(1.56)

02
(1.2)

Suu
(1.2)

"02“
(«3)

1.0
(246) =%

2.2
(3.4) %

-41.5
(3.u) ek

13.8
1.85
«78



TAR
REGRESSION COSFFICIENTS
LIG ESTIMATTION
NEW YORK CITY DATA
DIVRTE IS NOT INCLUDED
JUVENILFS 16-19
RM2R
PROAR -.32
(+8)
TITUN .19
(+6)
PSSISR .33
(7
PEALIN 3.6
(3.3) %nn
ALKRT .09
(o1)
PTTENR 1.4
(1.8)%
TIME .14
(3.2 #es
02 .61
(+9)
n3 .59
(1)
DY -.88
(1.0)
s -1.0
(«7)
C -56
(2.0) 5%
F-STATISTIC
(11, 43) 22
D - W 2.09
R-SQJARED . RS
= STGNIFICANT &T 10% LEVSL.

#% STGMIFICANT AT €% LEVEL.

LE 27

BM2F

.30
(1.0)

-OO]
(.2)

b.u

(u . 1’ Betad 3

o43
(.5)

3.5
(1.88) *

«12
(3 L4 3) EXEAEX

.51
(«7)

-.47
(«3)

—.88
(1.0)

-,27
(.2)

-66
(3 01) 13- 33

11.6
2.00
.7

LM2R

(%)

(267 ) k%

19,9
2.01
86

icu

YVT2MR

.08
(o 8)

(3)

-.009%
(«2)

4,01
(3.6) %t

25
(+3)

3.2

«12
(2 68) senssle

U6
(.6)

_.19

(«1)

-. 4B
(.6)

-. U1
(.3)



105

s STGNIFICANT AT 1% LEVEL.



REGRESSION COEFFICIENTS

L2G ESTIMARTION ('J.€.

DATA)

TABLE 28

INCLUDES UNEMPL INSTFAD 2% TEENUM

UNEMPL

MIDIN

LIOWTN

RLKR

SusP

ATTTNR

DTYRTE

DUM

PINER

F-STATISITCS
( 9, U0 )

R-SNUARFD

ROPR2MR

‘021
(.8)

7.05
(646) i

1.64
(3 . 3) X3 x¥x1

26
‘3 . 7) TR

12
(52) s

‘5.?
(1.9)*

021
(1.67)%

-030
(1.1)

<3P
(262) 5%

-22
(.8)
27.€

P

BUR2VP

.05
(+3)

1.3
(1.95)%

.02

(.07)

. 0¢

(L.79)%

.08
(2.67) %%

e 10
(.03)

23
(2. 3) EAR R

’020
(1.1)

ofU
(U4, RY e

-12
(«7)
12.02?

«73

# SITNIFICANT AT 10% I=ZVFL.

% SIGNIFICREMNT AT S% LSVIL.
%% SITNIFICANT AT 1% LEVEL.

LaR2MR

e 09
(. 6)

1.4
(23) %=

o1€
(- 5)

.01
(«3)

202
(1.9) =

1.2
(«7)

28
(3.3) 2%

e 29
(L.9) %

e
(u . 7) P 3A2 X

-25
(1.6)
12.3

73

106

MVT 2Mk

'-09
(o 14)

3.5
(84 2) 5%

52
{(1.3)

«0R
(1.4)

.04
(2. 5) %%

‘099
(.4)

019
(1.93) =

’031
(1.5)

o 12
(3. [ ) dese

=25
(1.2)
4.4

»76€



TABLE 2¢

RECRESSION COEFFICIENTS

L2G ESTIMATION (".S. DATA)

JUVFNILES UNDER 16
pJIM IS NOT INCLUDED

INEMPL

DIVNRZ

MIDTN

LOVIN

RL¥XR

(]
K3
7]
0

ATTFME

DROAR

F-STATISTIC
(8, u1)

°-SNUARED

* SISNIFICP!NT AT
* SIGNIFICANT AT
% SIGNIFICENT AT

e
‘"
oo
e %

32

RONIMR

'080
(1.,8)*

-.0';
(«2)

7.3

(3.9 %o

«73
(«9)

.18
(1.€69)*

.12

(3.0) ==

'“.3
(«9)

’025
(.0)

-26

(+5)

12.7
71

S%

RUR1MR

-025
(e9)

.34
(2.6) %

4.3

(3.9) %%

.9
(2.0) %=

- 0U
(.6)

« 0F
(2.3) %%

« 28
(+1)

€9

(3.L) xu

-4€
(1.6)

9.1

.6“

17Y LZVZIL.
LFVZL.
1% LEVEL.

LARIM®

«N1
(923)

17
(1.2)

3.1
(245) %=

«65
(1.3)

-002
(«3)

03
(1.3)

2.7
(«9)

1.2
(445 s

-€9
(2,0) %
6.5

.55

MyT1IME

"006
(-1)

43
(2.8) mu

4,.R
(3. g) s el

67
(1.2)

«005
(.06)

.07
(345) %t

'001
(.00U)

o68



REGRESSION COEFFICIZNTS
NEW YORK CITY ANALYSIS

LOG ESTIMATION

TAPLE 30

INCLUD®S DROPR INSTEAD OF ATTENR

JJVENILES 16-19

PROAR
TOTUN
PSSISR
RZALIN
BLXPRT

DROFR

TIMF
D2
N3

Ny

-STATISITC
1, 38)
W
-SQUARETL

* SIGNIFICENT
%% STCNIFICRNT
%% SIGNIFICANMT

S
1
S

kM23

“.us
(«9)

«16
(.4)

.01
(+3)

3.
(2.6) =%

-.00
(123)

-033
(«5)
.10
(2.2) #e

-.Sll
(2.1) =%

-1.'6
(1.75)

"2.3
(2.0) =

-203
(1.1)

1.0

1.9¢°
79

AT 10%

BM2R

-5003
(.008)

« 35
(.9)

‘002
(o 14)

4.1
(3. 6)

.49
(o)

- D

(.4)
«10
(2.3)

-068
(243) %

’2 . 7
(2.9) Fig <3 53

-109
(2.0) =

‘1.2
(« €)

Se6
2.0C
«65S

LEVEL,

AT S¥ LEVTL,
4T 1¥ LEVEL.

IM2R

«39
(1.5

47
(1.1)

- .01
(«2)

1.0
(2.9) o

'085
(«6)

'019
(+2)

.22
(4.5) =

'038
(1.2)

’1.7
(1.6)

"-‘:al

(1.9) =

'3.1
(1.3)

15.2
1.69
3

108

MVTM2R

‘036
(1.1)

"036
(+9)

= 013
(+3)

3.7
(3.3)mne

o7
(«6)

-.Ou
(.0€)
« 06

(1.4)

= RN
(3.0) s

-202
(2.7) B

"105
(1.68):=

'102
(+5)

3.5
2.04
«53



REGRESSICN COFFFICTENTS (NEW YOR¥ CITY)
CORREZTED FOR AUTOTORRELATION

L2G ESTIMATION

JUVENTLES

FROAR

TOTUN

BSSTSR

REATIN

DIVRT=

RL¥PT

ATTFNR

TTME

D2

D3

Du

05

c

D-¥
R-SCQUARED

UNC® PR 16
RM1P

022
(1.5)

.C1
{(1.0)

« 005
(.4

’013
(oU)

"070
(2.6) =3

.07
(2.0)

.Cé
(e 2)

73
(:9)

"053
(1.0)

'?-1
(?'3) Nese

S.1

(1)

1.77
« 81

TABLC

BM1R

«560
(2.8) 5%

".00“
(«2)

.01
(.8)

«19
(«5)

’057
(L.9):x

51
(.7

.38
(o4)

.01
(.?)

'003
(.8)

022
(«2)

-005
(«728)

-037
(«26)
-6""
(+5)

1.70
42

31

LM1P

« 09
(«3)

.09
(2.6) %%

‘003
(«9)

«R3
(.6)

21
(.2)

«56
(.7

-19

(«7)

2.02
«90

109

MVTHM1R

82
(5 . 1) [ 353 <3

03
(1.7) =

«01
(«7)

2.1
(3. 5) s

04
(1)

1.8

(u. ".) b3 33

2.5
(2.1) %%

«01
(«3)

55
(1.€)

3.2
(U,1) fn

-58
(L.1) 55
1.94

.71

Absolute values of t-statistics are in narantheses,

* SIGNIFICFINT PT

10%

LEVEL.
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&% STSNIFICANT AT 5™ LEVEL.
wx STGNIFICRNT AT 1% LEVFL.



TARLE 22

PZGRESSION CORFFITTENTS

NEY YORK CITY ANALVEIS
CORRECTFD FOR AUTNCORKEZLATION
LOG ESTIVATION

JUVENILES 16-19

RM2R av?2R
PROAR -, 46 .06
(1.0) (1)
TOTIN o 02 .05
(.4) (1.4)
BSSISR 03 .04
(07) (.1)
REALIN 4.2 4.9
(362) %% (4,0) s
DIVRTE -.81 -.9%1
(.9) («9)
ELXRT -,02 .12
('2) (07)
ATTFMR 5,0 4.8
(201)** (2.2)$$
NPROPR -, 0t -1
(.6) (.3)
(263) %% (2, 3) =
02 1.1 .97
(1.4) (1.3)
D3 1.6 .50
(.9) (. 4)
o4 -°09 ‘-QB
(.7 (.1)
DS -1.5 027
{.6) (.21)
C -71 -83
(2.4) %= (3.71) Skt

P-SQOUAREL .80 .71

LM2F

«3E
(1.5)

07
(1.4)

00U
(.08)

4.5

(249) i

-.UO
(3)

-+56
(s 4)

3.6
(1.2)

-.01
(.1)

o1
(2e2) %%

.73
(+8)

70
(.3)

'099
(€)
-109
(«7)

-67
(1.8)%

82

111

MVIM2R -

"009
(«3)

-001
(+3)

'0001
(.02)

4.4
(3.6) st

'038
(1)

o5HU
(«5)

4.9
(2.0) %

'001
(«2)

«1Fh
(1.5)

«91
(1.1)

1.03
(.6)

-.0h
(.05)

«J7
(D)

-82 .

(2.9)***

«51
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D-W 2.01 2.086 2.20 2.08
Absonlute valuecs of t-statistics are in parentheses,

% SIGNIFICANT AT 10X LIV:ZL.
%% SIGNIFICANT AT S¥% LFVEL.
=z STENIFICENT AT 1% LEVEL.



TABL® 23

REGRESSICN COEFFICIENTS
U.S. DATA
LOG ESTIMATION

ECONOMIC VARIARLES ARFT INZLUDFD

JJUVENILES UNDER 16

ROR1mMR
TITUN -1.2
(2.3) 2%
MIDIN 9,90
(4. 5) e
LOWIN 1.0
{(1.BR) %
PROAR -.50
(1.4)
C '75-7
(3.9) feien
P-STRTISTIC
(4, us ) 11.5
R-SOURRED «5C

% SIGNIFICAKRT AT 10¥% LEVEL,
%#7% STGNIFICBNT AT 5% LEVEL.
#uu SICNIFTCRNMT AT 1% LEVEL.

PUR1MR

'03u
(1.1)

4.7
(4 o 9)

1.1

(2 o8) %exes

.72
(3.1) %t

-47
(4.5) nnx

11.3
€0

LPR1YP

-007
(«1)

4.9
(2,8) mu

75
{1.4)

.37
(1.87) %

-u7.2
(346) s

11.2
«50

113

MVTV1R

'007
()

u.95
(3.8) xi

75
(1.4)

«37
(1.87) =

""7.2
(2.6) &

11.2
50



TABLE 34

REGRESSION COEFFICIENTS

U.S. DATA

JUVENTILSS 16-19

ETONOMIC FACTORS ARE INCLUDED

ROB2MR 3UR2MpP
(.03) (.3)
MEDIN 8.9 1.03
(5.1) % (2.4) =
LOYIN 2.4 15
(3.5) % (+5)
¢ -85 -17
(4.9) wxx (2.4)
F-STATISITC
(4, 45 ) 9.5 16.0
R-SQUAPED U6 5%

% SIGNIFICENT AT 10% LEZEVEL.
%% SIGNIFICANT AT S% LEVEL,
wk% SISNIFICANT AT 1% LEVEL.

LAR2MR

"010
{«5)

1.38
(242) %%

‘006
(.2)

-13
(2.2) =

18.6
62

114

MVT2MR

.01
(.07)

3,92
(u.s) n e

«53
(1.57)

-36
(u. 2) F4 3353

19.5
«63



REGRESSICN COEFFICTENTS

NEW YORK CITY aNALYSIS
JUVENILES UNDER 16

PROAR

TOTU™

ASSISR

REALIN

TI™E

D2

D3

nu

ns

r
~

F~-STATISTIC

(9, 45 )
D -W
R-SNUARED

RM1R

.48
(3.1) o

.49
(347) fesess

0013
(.2)

‘008
(.1)

.02
(2.0)

’029
(3.3) Pt

17
(+5)

- 55
(2.8) fesies

-1.u
(9.1) %aes

«82
(«2)

102
1.01
«95

TASLE 23°

3M1R

1.05
(6 o5) s

«32
(2 .1) fe e

1 e
(.8)

27
(.1)

. 009
(«7)

-009
(.8)

'003
(.08)

'021

(.8)
’032

“{1.5)

‘3.8
(«8)

us
1.14
+J0

%# SISNIFICRNT AT 10¥ LzZVEL.
#% SITNIFICANT AT S¥ LEVIL.
#k% SIGNIFICANT AT 1%

LEVEL.

LM1R

.08
(.8)

42
{1.5)

'002
(. €)

«69
(«€)

.10
(4. 0) s

e 22
(1.1)

e13
(1)

-096
(2.0) ==

"1.“

(3 o 1) iz

-u,4
(.0)

37
225
.88

115

MVTMIR

.80
(6o Q)

«17
(1.0)

‘0002
(.009)

2.0
(30 2) fesex

«03
{22) %%

"006
(«5)

-1.5
(3 o §) %t

’017
(«6)

‘-.08
(3)

-1¢
(2, 7) Ze

12
1.31
.7C



TARLE 3¢

REGRESSION COEFFICTYENTS

NEW YORK CITY DATA
JUVENILES 16-19

FZONJOVIC VARIARLES ARE INTLUDED

PROAR

TOTUN

RSSISR

REALIN

TIME

D2

D3

Dy

D5

c

F-STATISTICS

( 9, U5 )
n-w
R-SOUARETD

* SIGNIFICARMT AT 10X
#% SIGNIFICANT AT 5V
%x% SICNIFICANT AT 1% LEVSL.

]M2R

‘0“7
(1.4)

«16
(-5)

02
(.7)

3.1
(2.9) e

.09
(3.6) =

‘050
(2. 7) %t

'106
(242) %

’1.9
(U.5) #

'200
(5.56) #ix

-1e
(2.0) =%

26
1.78
.84

LFVEL.
LEVEL.

RM2F

-.15

(o4)

31
(1.0)

’.01
(. 4)

4.0
(3.7) e

10
(4 o 0) %

-.6U
(2.,9) e

’2.9
(3 .5) 328 x4

"202
(4ol Heteas

'109
(8 o &) sz

-28
(303) 2t

13.0
1.€7
72

LM2F

.19
(«9)

«07
(. 2)

02
(« 3)

4,2
(2. 9) fm

.20
(S Q) teers

e 39
(1.5)

'107
(1.6)

'108
(34 0) %o

‘1-1
(3.9) %

-3“
(3.0) s

30.3
1.5¢
25

11¢

MVTM2R

-.01
(.06)

-.13
(.u)

- 001
(.3)

3.4
(3.2) e

.08
(3.3) mut

-.SB
(3.1) soute

-202
(3.0) %k

"1.5
(3.7) weess

'107
(4.2) #oe

-2u
(2.7) #tus

7.4
1,75
«59



TABLE

REGRESSION COEFFICIZNTS
ATTENR IS NOT INCLUDED

JUVENILES UNDER 1€

U.S. DATA

TOTUN

DIVRTIE

MENIN

LOWIN

FLKAT

svs?

pu

PROAR

c

F-STATISTIT

(3, u1)
P-SAUARED

* SIGNIFICENT AT
%% SIGNIFICANT AT
#%% STGNIFICRNT AT

ROBIMP

‘.Ru
(1.8)*

’005
(«2)

7.2
(3.9) He

1.1
(1.3)

.28
(2.5) ==

«13
(3.5) *%%

’055
(1.2)

-027
(«3)

-66
(3.7) #e%

12.3
.71

10% LFEVEL,
€% LEVTL.
1% LFVEL.

37

BUR1IMR

-.28
(1.0)

«34
('2.7) el

k24

4.2
(4,0) %=

1.1
(2.2) %

«06
(1.0)

oC5
(2.3) %%

'025
(.9)

o6
(3. 2) otk

-u3
(Go1) e

9.4
«6U

LPRAIMR

-.05
(-1)

.18
(1.3)

3.2
(26 7) e

1.9
(1.96)*

'0901
(.07

.03
(1.2)

-.u_o
(1.69) %

1.0
(8.0) 2%

-35
(242) 2%

7.1
«58

117

MVT1MR

0u
(.1)

U3
(2.8) b3 3 x4

4,8
(3 . g) seoe sy

«85
(1.4)

«03
(.4)

.09
(3.6) %

-025
(+8)

27
(2 . 0) b 3

-u3
(3.9) i

11.4
68



REGRESSION NOEFFICIENTS

U.S. DATA

ATTENR IS NOT INCLUDED

JUVENTILES 1A-19

TSENUN

MEDIN

1.OWIN

RLXR

SMSPR

DIVPTE

nuUM

PRNAR
F-STATISTIC

(8, u1)
R-SQUARED

% SIGNIFICANT AT
%% SIGNIFICANT AT
i STGNIFICANT AT

TABLE 3¢

ROB2MR PUR2MR
'008 006

(.2) («2)
6.3 1.3

(66 3) i (1,99) =
1.6 '02

(3,2) e (.08)
«31 .07

(4o 7) ik (1.95)*
013 'ou

(Sel) X (2, 7) %
.20 023
(1.5) (2, 8) =&
-.34 .21
(1.2) (1.2)
«38 '65

(262) = (U.9) =k
-70 -13
(6.5) %% (2.0) ==
28.1 13.8

.Rﬂ 073

10X LEVEL.
S¥ LFVEL.
1% LEVEL.

LAR2MR

"009
(%)

1.4
(2.3) %%

+15
(.5)

«005
(.01)
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