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: FORECASTING CRIME RATES: . .
A REVIEW OF THE AVATLABLE METHODOLOGY

\\\; )

I. Introduction

In this.paper we discuss a number of issues. involved in fdrecasting the in-

cidenég of crimé;' We will reviéw‘a variety of éppfoaches which mighé‘be ysed":
to”producéiCEime féfecasts, aﬁd~d$ﬁsider.somevof thecii%eratuée.dealing wifﬁ ‘
;hoée methods that‘have been‘used. JWe wili evéluate the apprOpriéieness of

each Sf these apprgaches, coﬁsidering the use to which‘tbe forecas; is to be

I3
N

of
reseq%ch that might be pursued to impreve upon the existing models for crime
prediction,

i ZThe. literature of crime forecasting is not particularly rich. Researchers

i

T R . » s
7in"the field of criminal justice have devoted more effort to the testing of
T : - ° i

%“hypotheses conce;ning}the“ﬁéterminants of crime than‘tqey have to the predic-
i 3 . | \

@
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tion of" future crime rates. ) 9

ke

I
i

Yet forecasting models could be of service to criminal justice planners .

&

il a number of ways. These may be'divided between the uses of short term and

@ long term forecasts, and, further, between those models intended simply to

prédict the most likely values for crime rates in the future, and those de-

signed to;p;ediﬁt theoeffect of a change th some policy variabie..

Long term fofecasting is’ likely to be of greatest interest to planners

‘at the state and national ievel, who seek to anticipaE@“théidemands of the
; " . . 3
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crlmlnal Justlce system for factors—inputs, such as the constructlon cf. cor-

i <

)

reetional facilities or the training of hlghly ekllled personnel, whose pro—

iy
“

.vision may involve a considerable lead time. Any model capable of predistlng @

national crime rates for any= extended period w1ll almost certainly include

o
£

a number of variables measurlng economlc and social change, as well as those
relating to criminal justice policy.
e 5

o

Pollcy analysis with such a model mlght

therefore involve, for example, the estimation of the effect on crime of the -’

In thlS way, & crlmlnal Justlce forecasting model may

help to define a subset of the costs and benefiLs of a more' general national

>

rate of“unemployment.

pollcy. dv N

@ o
W e

Forecasts w1th shorter time horizons are likely to be most useful to

£
4

planners at the local level, enabling them to anticipate the level of resources

‘required and to allocate existing resources éfficiently..”Locatienwspecifie

predictions of crime bygtype, for instance, would be helpful in assigning

£

u { *.

the manpower”of a metropolltan police force to dlfferent prec1ncts, or in,
4

¢ . 7
In this contexty,lnterventlon analysis mlght 1nvolve

planning patrol routes.

the evaluation of a propdSeH change in a specific local policy, such as the

reallocation of effort to attack a particular type of crime. In some in- N

-stances, the variable of interest to a planner may be not the crime rate

but some related quantity, such as the prison population or the number -of .

&
calls for police services,

There are,
.@ =

in fétt, a number of models intended

© -

\* . 3 . 0] v . “
. to generate estimates of p}ison populations, given a seriles of crime rates
and, some other system parameters.
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¥ U I ‘] 2
Review ofiFdérecasting Approaches

The incidence of ¢rime is a difficult

We will discuss some of the cdnceptual and practical difficulties in obtaining

data on crime rates in Section III. In this section, to review existing fore-
casting methods, we_wil} suppose that there is a relevant variable that we are

W . : Lo . v i ‘
able to define .and measure in a satisfactory way..

N

For purposes of discussion,
we will call that.variable the crime rate.

A, Extrapolation from Past Time Series of Crime Rates

The most straightforward approach to forecasting crime is to project the

value of the crime rate into future periods by extrapclation from its values’

in prior periods. A number of techniques are available for this univariate

approach; each assumes that there is some underlying pattern to the existing

time series, together with a random element. These techniques include the fol-
lowing, in increasing order of complexity:

B

1. Moving Average. In this method, the predicted value is the simple

S 9

average of an arbitrary number of previous observations. This is the

"51mplest means of Temovi ng randomness from the data. The method of ex-

ponential smocthing is similar,

except that more recent observations

are weighted more heavily than older ones. Chamberlain (1971) employs

exponential smoothing techniques to predict rates for specific crimes

in Los Angeles precincts.

2

o .
2. Regression. In its simplest form,

_this involves simply plotting a

line through the available dahu points, with time as the explanatory

@ N

variable and the crime rate as the dependent variable.

. N Q
o

A more sophis-

I

&
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thing to measure, much less to predict.
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N ticated method is the_autocorrelation model, in which the explanatory

variables are the lagged values of the crime rate in previous periods.

Regres51on techniques may also be used to fit a moving average
. 0

mbdel. In this app@oach, the explanatory variables are the error terms,

i.e., the>difference between the predicted ¢rime rate and the actual

I i, ;
crime raté for each ‘sample period.

3. Box-Jenkins and other more elaborate techniques,

il

Various combina-

tions of.the-methodé mentioned above' can be used to account for com-

plex patterns in the data. There may be, for example, a general up-

(!l

ward trend in the crime rate, around which seasonal swings occur.

Box and Jenkins (1970) have developed a general approach to these

problems in which a well-defined procedure is used to select, fit, and

verify the proper combination of autoregressive and moving average

) modela.

<k
=y

crime rates in ten major cities in the United States, using monthly

Deutsch (1978) uses a Box-Jenkins approach to model specific

data from 1966 to 1975.

i

0

These univariate projection models offer a number of advantageé.' They

ane gonceptually simple, since they model the observed pattern in the data

without attempting to represent the underlying mechanism which gives rise

to that pattern. The only data required is a time series on the crime rate

to be pred}cted.
v
and more computation than the simpler methods, it offers three compensating

While the\ﬁex-Jenkins(apptoach requires both greater skill

k3 @ P

advantages.
) G

: o) 5
The first is accuracy. Given the current state of development

of more elaborate behavioral models, and over a short time horizon (say,

one or two years), the results of -exirapolation from a Box-Jenkins model

i

e,

) ‘ e
g " )
PR < : S ; .

consistent. set of criteria for deciding which computatlons to apply to the

I

5

will ptobably be at least as accurate as those of any behavioral model., The

second advantage 1s that of generality. _ The approach can be applied to vir-
4 .

tually any kind of pattern in a time series.

o}

The third advantage is that

the Box-Jenklns model offers not only a set of computatlons, but alsc a 7

#®

Is} - . W 1

data.?

oy
i

W

‘The major -disadvantage of the univariate approach is, in fact, the same'’

as its major advantage. It.is simple, %hich is another way ofsaying-that0

it has no behavioral content. The model projects the observed patterns into

the future without inquiring into the underlying factors which cause the

2

3

patterns, or into ihe likelihood that these underlying factors will continue’

"

: /- oo
into the future as they have in the past.

o

Errors in forecasting can occur in two different ways. The first results

from the random ertor occurring in any statistical model, The model does

not fit the data perfectlg’ there will be error, terms which represent varia-

i

tions not explained by the model.

W

But it is possible to measure 'this error

and to give estimates of the confidence with which the predictions are made.

Depending on the type of model uséd and the nature of the data, the amount

of random error may increase as the forecasting horizon is extended. Deutsch

8

(1978), for example,

computes confidence intervals for his projections of

crime rates over a thirty-ei; month period; his first monthly projection

predlcts that the number of robberles in Cleveland in August 1975 will be

\'.¢

657. further, that the actual observed value will fall,

He specifies, ‘with

a probability of .95, between a lower bound of 565 and an upper bound of

749, His estimate éorcihe number of robberies in the thirty—sgxth month is

)
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‘new policy had not been in effect.

862. The confidence interval for this estimate, however, is much wider:

" lower bound is 481, and the upper bound i;;%,24$§

- ' . o
h ‘

A potentially more serious source of error, however, is a Shlft in the
3 I3 K Loy I
. P

underlying mechanism which generdns the crime rate. Thls type of model
' : 0
makes no attempt to represent such a shift.

time horizon, changes in the underlying social or 1nst1tut10nal structure

should become more likely as we attempt to extend our predlctlons fur—:2

‘

ther into the future.’ By including some representation of the underlylng

structure in the model, though, it may be p0531b1e to predlct at least some

hinds of structural shifts,

A further limitation-of extrapolation methods is that theéy are not

capable of predicting the effects of alternative policies since there are

no explanatory variables to be manipulated. These methods can be used,

however, in interrupted time series experiments to judge the effectiveness

of past changes in policy. This can be done by looking in the pattern of
@
crime rates for a shift which can plausibly be supposed “to result from the

change in policy. "This approach is used by Deutsch and Alt (1977) and by

Hay and McCleary (1979) to evaluate the efﬁectiveness of a gun control. law

in Boston.. An alternative method is to estimate a prediction model usfng

.
A -

data from'the'periodﬁbefore.the policy change,"an& then to;use the 'model

to predict what the crimeé rate would havé been in subsequent periods if the

to measure the effect on crime in Los Angeles of the introduction of heli-

copter patrols,

the

While possible even with a short

. &
Chamberlain (1971)employs this procedure

% - o L - - . __n,jp s

i
3
Y]

B. Indicator Tracking

A first step in modeling the underlying.determinants of the crime rate is

.

the identification of social or economic factors which appear to be related to

the level of crime and which are subject to measurement. A simple search for

"correlates" of érime, however, is likely to be even less.edifying than past, -

attempts to complle llsts of "leading 1nd1cators of economic activit§§"The'

mechanism by which the explanatory varlables 1nfluence the crlme rate must be-'

specified before any attempt at prediction can be made.
[} < 0

1. Multiple Regression is an estifation technique which can be used

-

©

to supply a quantitative structure to the relationship between the crime

@

rate and its determinants. for example, has carried out

B

a multiplé regression analysis of the effect of unemployment,

Brenner (1978),

inflation,
- and per capita income on the rate of homicide in the United States.

This involved fitting an equation in which the homicide rate was the

dependent variable and the levels of unemployment, inflation, and income

were the explanatory variables. Since the influence of changes in each

of these three varlables was supposed to be felt only gradualry through

tlme, lagged values of each variables were included. ' For each varlable

a separate lag structure was estlmated to spec1fy the rate at Wthh these

delayed effects took place. Brenner s results suggest that a lower un-

employmerit rate would lead to a lower homicide rate.

The advantage of the multiple regression approach is that it permits
the inclusion of some behavioral content into the prediction model

within a framework which is stillfcqnceptually (and computationally)

e
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E 8 'These interactions are mot accounted for by the model, nor are any other
rather simple.« It allows the researcher to measure the contrlbutlon of

5]
H

mechanisms by which the ‘policy measuresAmight possibly influence the
each eXplanatory varlable whlle controlllng for the other Varlables.

4 erimé rate.
, s @ =
To the extent that.some ©of the explanatory varlables are thought to be

The selection of’apprOpriate explanatory,variables for inclusion
determined by crimjnal justice policy,

| : re ion model is a matter of some difficulty.
the effect Qf a change in policy tn @ regresst ‘

7

Simply searching
X ‘ $ 4 of socioeconomic indicators for those with the highest
on future crime rates can be predicted. ) a 1arge list |
) le, an o !
11 ' ons ma roduce some undesirable results., If, for example, .
The disadvantages of multiple regression methods arise in part correlati v P
betause a .single linear equation cannot adeqﬁately represent the under~'’

1mportant variable is left out of the model, tHe results w1ll be blased.
ble
. | . for example has shown that the inclusion of some plausi
lying relatiénships, which may be quite complex. The explanatory vari- Nold (1978), for ple,

ables may, for example, influence one another (as in the case of incone,

= . . L « [ z
explanatory variables-<such as the age distribution-~into Brenner's
j
le) i i ‘ i i the previously . .- . ,
. L : lysis changes the results considerably, eliminating )
unemployment, and inflation, for example) These interactions cannot anatys & v .
be measured in a single regression equation.

observed effect of unemployment on crime. Conversely, if a vardiable is

; . ‘ i . 0 3 2 3 - ! . lation
. . 1d ithout sufficient theoretical justification, its corre
Since series are needed for the explanatory variables, multlple included with
_regression models require mor

&

< . g
i to be a spurious . :
i e crime rate during the sample period may prove
e data than do univar’ate methods. with th ’ >

Further, ‘ ) T 5

if predlctlons are to be made, then forecasts of the explanatory vari- Ones

ables are required. If the ekplanatory variables are themselves more
ey

‘ H
i
- p . '3 {
2. The use of Delphi Techniques constitutes an admission that no |
difficult to predict than thg crime rate, the usefulness of the model

adequate gquantitative model can be constructed to address the problem *
will be limited.

It will still be possible to perform pollcy analysis

at hand. This approach, developed by Olaf Helmer (1966) at the Rand

i
‘ 3 ; Ll
'éorporation, seeks to substitute, instiad, the informed but SubJeCth%

judgment of a panel of experts on ‘the likelihood of various events in

 with thegmodel by computlng the effect of a shift in one of the explana-

tory variables on future values of the crime rate. ‘This is what Bremmer

has done in his measurement of the effect of unemployment on crlme.:

]

However, unless the variable under consideration is directly under the

F
i
B

PRSP oL
the future. Delphi, then,; is a set of procedures for soliciting “¢he ?
Y

; ; o
opiniofis of the experts, tabulating the results, and feeding informa-
control of the policy ﬁaker,

, ‘ H
tion back to each participant so- as to encqurage the convergence of
and unless is is independent of the other
e inion toward a consensus.
explanatory variables, the validity of this exercise is open to questlon. opin

. 14 .
: U ile it is true that Delphi methods can be used to predict events
The’ policies which might be adopted to reduce unemployment by a given While 1 ,

hen it i bl 26 ical”’model, it is dif- B
it is not possible to construct an analytical/mo s
percentage will surely have an effect upon inflation and income as well when P o

[
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ficult to know how much confidence to place in a prediction of this
kind. There is no objective means for evaluating its accuracy, or

for replicating its results. Difficulties arise in deciding who is

Lo
“an "expert" on a particular topic, and in formulating the questions

o o

to be put to the pamel. At best, it would seem that Delphi might

o

prove useful in identifying possible variables for inclusfon in

analytical models.

C. System Flow Models and Microsimulation

One approach to modeling the interactions of different 'elements in the

criminal justice system has drawn upon the techniques of operations research.

Most applications of this approach have involved the construction of flow

o

) models to trace the movement of offenders through & branching process from

arrest through/t ial to imprisonment.

Some model builders have estlmated
the probablllélcs involved at each branch in the system; others have“allowed
the user to specify hypothetical values for the purposes of evaluating dif-

in general, attempted to model

ferent polic:i.es.3 These models have not,

the generation of crimes or arrests; rather, they have sought to predict
13 ) v
the stocks and flows in the justice system, given the number of offenders

entering the system.

Jeg

There have been a few efforts, however, to predict crime or arrest

rates within the context of operations research methodology. For example,
Deutsch, Jarvis and Parker (1979) have extended the work of Deutsch and Alt
(1977), previously mentioned, through the uge of a network flow model to
predict the efrect of crime control policy on the dlsplacement of CrlmESJ

52
among locations in a metropolitan area.

Sy

0

ﬂBlumstein, Cohen and Miller (1978) have developed a model to predlct

W

Prison populations. Unlike most such.models, theirs attempts to predict

the flow into the juStice system, in the form of arrests, as well as Ehe

o

_bath followed by offenders through the sys em.'

Arrests are predicted hy
d;saogregatlng the population into cells defired by demographic character-‘

istics such as age race, and sex,

A linear trend projection is made of

the probabilitys“f arrest for the members of each cell
o
more confident-in using proJectlons of dem

The authors feel

ographlc characteristics of the -
populatlon as explanatory variables than they would in using predictions

of such variables as unemployment. The projected demographlc-spec1f1c

‘arrest rates can be translated into crime rates if we are w;lllng to assume\

that the ratlo of crimes to arrests will remain’ stable. The dlfflculty of

using such a dlsagoregated model to predlct crime rates directly, of course
3

is the lack of 1nformation on the demographlc charatterlstlcs of criminals

&

in general, since we are only able to observe those criminals who are ar- .

rested.,

Demographic Projections tend to be quite accurate ip the short run
?

31nce.changes in demographlc patterns take place slowly. In the very long

run, however, they are subject to changes in behavior, such as migration

and family formation, which can upset the predictions.

o

of forecasting, some behavmoral content must be incorporated into the

Asinoﬂmrtwes

model if such changes are to be anticipated. Ope development ip ‘this

<]

direction is the use of microsimulation models which attempt to predict

the llfe paths of a large sample of individuals drawn at random from the

D0pulat10n. Some of these models are extremely elaborate; the DYNASIM

\
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‘with a

- is,

arrangement affords a much,greater opportunity to incorporate some theory of

oL 12

ey

model created at the Urban Institute is a notable examples

A

4 A large number o

[} < ]
o
&

= . . . : N N .o
of economic and social characteristics are con31dered in this model

complexity of 1ts structure allows the effects of these variables to 1nteract

a

in a number of ways. This not only 1mproves the rellablllty (and the speci-

¢

fieity) of the demographlc predlctlons- it also permlts the model to address

matters relatlng to policy, such as future rates of saving and labor force

(AN

participation." - ’ o . ’

i
. 3

There are two obstacles to the utilization of large "scale microsimulation

models in the prediction of crime rates.

[

One is the very high cost of con~

structlng and operating a model of th;s 51ze. "The other is the aforement oned

difficulty ST obtaining disaggregated information on criminal behavior. - It

0

possible to combine the microsimulation of some aspects of the model

simultaneous equation approach to other sectors.
5,

may be

Something of this sort'

fact, done in DYNASIM,

A

in since a macroeconomic model is appended to it.

D. Simultaneous Equation Systems

o

Perhaps the most promising approach to overcoming the limitations of the

multiple regression models discussed above is the combination of several re-
L3 e E

gression equations into a simultaneous system. Each equatlonvmay be.used to

S I
Ny <F

specify the hypothesized behavior of one part of the"system—-the,effect of

i
5

o=t Cos F o
police expenditures and”other factors on arrests rates, for example. This

i

behavior into the model. The most widely known:application of simultameous
v Al

i

equation systems has been the development

T E e = « ®

of econometric models for-use'in

evaluating monetary and fiscal policy.

§
x

e e g e

. rections) is relatively elaborate.

13

Fox (1978) has constructed a simultaneous equation model for the purpose

Abf predicting the national crime rate (FBI index crimes per lOd;OOO population)

]

in the United States. The mcddel was estimated using annual data for the

years 1950 to 1974, Table-l presents the forecasts generated by Fox's model

for the years 1975 to 2000.
Y .

[

Another model has heen formulated under the sponsorshlp “6f the Natlonal

&

Instltute of Law Enforcement and Criminal Justlce (1978) for use in conjunc-

3

tion w1th the National Manpower Survey. . The main purpose of thlS model is

@

to predict the demands of the criminal Justlce system for different kinds of

foed

< g
labor. For this reason, the section of the model which describes the produc-

. .
tion functions of the various criminal justice subsystems (police, courts, cor-

o

The model also includes, however,

an

@

equation which estimates the crime rate. The data used to estimate the model
. : -5 K

was a pooled cross section and time series including information by state

for the years 1970 to 1974, : ’

)

The simultaneous equation approach offers a number of a&vantagessj It

permits the consideration of interactions among the various explanatory

variables-~something which, as we have pointed out, a .single equation model ' e

cannot do. In this way, more complex theoretical hypotheses can be modeled.

. P .
Further, it may be possible to enhance the usefulness of/thelnodel for policy

analysis by specifying, within the model,othe relationship between policy ’

Q

variables and other variables which more direectly affect the crime rate. v

For:example; rathér than considering,the‘effect of an arbitrary increase

in arrests, wé can consider the effect of an increase in expendltures for
. 7

police on the crime rates through its effect on arrects (and perhaps on

o3
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; ~ (ﬁthEI variables as well,:such as théypropbrtion of arrests resulting in é . )
e 0 gopviction)._ J “ >
Oc ;able L %gy | . | dThe rélationskipbéE£Zé#‘police e&pend%tuies and crime is a frequently
| ‘, L . e N £ ; ? ) cited exémple of another e%epom;tric problem, “that of séﬁarating the effects
. o . gi;;i.‘ . of of two variables upon one another. The expenditure on ﬁoiice nay .plausibly
) S EEE; 3 ‘ | 3%225, ! be thought to be a %etefminant‘of the crime rate. It is'egﬁally reasonable,
0 | | J ig;g ’ , 'gggg:i § however, to suppose’that the %gvél”of‘crime'is.a determinant of the public's
. 8 | 9;3;; _— | “;nggégzg; u;‘ , willingness.tq pay f?r poliqé protection. The problem may.be dealt with more
f | o iggg 7 ) 3 ;ggg:g ; E reagi}y in a-multiple equa#ion system. Fox, for EXanle, uses a set of lagged
31n R - - iggé B ; ;22;:2 '“>»#U ‘ ‘values of crimenfates.tobestimate their effect ?n police expenéitures ovHr
: %g%% | Gs’ h 5252:2 - time Z:eazi::zvt:teSéablzszing tﬁe direction of causality.
, v ‘ dvantage i ; . e
¢ ‘1988' “w' 7772:§ ) ) s?mplex1ty, computational difficulty, and in most cases, an increased demand
’ ) S a mizgg ‘ : ;ggz:g _ 2 ‘. for data. fAtnthis level of comglexity, considerable care. is required to
, ‘iggél ’ gz;g:; o speé?iyta model that is'theoretically soun#yand that alsénsaéiéfies all of
0 o , iggi‘ | ‘ ggéizg - the assumptions ggcessary to implement and gstimate a system of eguations. '
' o c%] ] ; o iggg T ° Zégg:i The previcusly noteéjdifficul;y of obtaining forecasts of the ;xogenous, or
v o . o - ) igg; o | | gggt:% pred%terminéd,’éxplanatory variables, is also present here, a;though an ef-
G D%%%gi,:; ) ‘ . ' g?%g:z fort can be ?fd? to limit the number'of these variables that are not éﬁbiect
. to policy. Fox, for. example, uses a prediction of the Consumer Price Index’
) 5 ) (CP%} suppliedvby a prominent gconométric féorecast. The rate of infiation
o b S %mpliéd py this éeries for the year i979 is 5.1%. (This demonstrates, ;y th;
ﬂ Source: z:z;i22i2§20£22§;2123’Bﬁﬁkﬁ?ﬁié?giinpﬁgzi (Lexingﬁéncy%s— ' 3 Wa%, if demonstration is ngequ, that mac:o econometr;c modeis are themselves
g N V : V : . ' 1e§s than perfect forecasting-tools). X “
P 0 . o ° %; i While the simultaneous approach offers substantial scg}e for expanding: v
- & the'behgvioral content of the ﬁoﬁel, there is no gua%ante;’that éhe thébries;
| . B . o 7 i o o
a B ° o
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incorporated §nto any given.model will be particularly powerful. Althoooh
.the Fox model is carefully estimated 1ts theoretlcal underpinnings are rather

weak. The only "economlc" varlahle included, for example is the absolute
< (8]

2

level of the CPI, which would not appear, on the face of it, to

Bl

have anything
to do with the level of crime. o .

‘ Va

An examination of;themforecastlin Table 1 .reveals that the predicted
crime rate has-an upward trend,.surrounded\by a cyclical swing, As Fox .
Q

points out, the upward trend is provided in the model by. the CPI while the

&

cycllcal movement comes from changes in a demographlc variable——the propor—~'

“tion of nenwhite youths in the population. - The growth in the crime rate I

o -

o

moderates in 'the 1980¢ as the "baby boom" cohort ages,

then increases in the
- (.) " )

i

2

1990s as ‘their children become young. adults.

W
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I1I. Problems of Definition and Measurement

1)

) In previous sections we have assumed that there is a well-defined quantity
g 2

~-the crime rate--for which accurate measurements have Been collected in the

T past. .The only difficulty was in the method by which future values could be

o “ T

" forecast.

it

‘

In practice, however, the most widely used ~measures -of crime are subject
N to considerable‘error ‘even in. relatlvely developed countrles. In the UnlLEd.
States the standard crlme statlstlcs are the Uniform Crlme Reports (ucRr), but‘

many law enforcement agencies do not report to the FBI all of the data requested

o

by the UCR.

O

Official crime records, no matter how complgte, include only those offenses

which are feﬁorted to the police. Results from victimization surveys suggest

& .

that a great many crimes are never reported. These surveys provide an alterna-

tive method of measuring crimes, but they unfortunately involve conceptual and
e ‘ ¥

- methodologlcal difficulties of their own. -They have also been quite expensive.

@

No other survey program in the United Q}atés, except the decennial census, has

- a larger sample size. A discussion of the limitations of the UCR and victimi-

i

zation data is given in Skogan (1976).

Crime data is not unique, of course, in being difficult to collect. Most
: 5

0

aggregate measures of economic and social variables are based on’imperfect

data. Unemployment, for example, is a very difficult quantity to define and ‘
v ‘ ) °

measure. If these data collection difficulties arise in more developed coun-
tries, it is only to be expected that accurate information should be even
harder to collect in developing countries. This must necessarily limit the

«Q

nature of the models that can be employed in those countries. This is unfor-

s} : 17
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set of data comparable across countries appear” 1nsurmountable
flcult ,to see how the results of the cross-sectlonal studies which /

utlllze such a data set Gould Just fy the expense ‘of assembling it, in

B O R SR T S0 T s e

tunate,

economlc pattern

countrles

2]

crime within each country are formidable, those 1nvolved in bu

AP

b

d

=

)

2

since the need to account for changes in® underl

‘ﬁ?\h_ﬁ‘_‘ﬂ
w
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Ylng soc1al and

would appear to be greatest in these rapldly deve10p1ng

iy

#

If the difficulties of collectlng accurat :

e and con51stent data on
1ld1ng a
It 1s dlf—

would

l{ . .

bl

[

.9

P

e

5

do the dangers of pure extrapolation.:

19

1v Summary and Assessment of Future Developments .

) B
L ¥ N

; Based on our review of the available techniques for the forecasting
of crime, it is possible to make some general reccommendations as to the o

most suitable method, depending on the use of the forecast and availability

of data and,other resources. L
i ﬂ . -

First, it would appear that extrapolatlon by means of one of the uni-

variate methods would be most approprlate for generatlng short term fore-

A_,;‘i o

casts.at a reasomable cost. It is doubtﬁul ‘that a more complex behavioral v

v

model will be any more accurate in predicting one or twofyears ahead. A

more complex model‘will be needed, however; if projections of the effects of

& e .
alternative values of somé& policy variable are to be produced.

As the time horizon over which the forecast is to be made increases, $o

The only hope for generating useful

long term (say, twenty year) predicfiongiies in the development of a model
which incorporates a reasonable set of theoretical hypotheses about the’

= » 3 0 >a 3 . -y .‘ s
underlying social and economic mechanisms which influence the crime rate. §

of course, involves extrapolation, and no model can

Ve N W

PR

Every forecasting model,
hope’ to anticipate structural changes perfectly. The use of a coherent

theoretical model, however, Offerstat,least the possibility of long term

) ) - - ' . . i
forecasts in approximate terms“andiin the absence of major, unanticipated ’

7D

1) ' H
shocks.
=]

s

such theoretical»model‘is now available.

o

" ;
Unfortunately, no SeZFral S ¥

elements that could be incorporated into such a model have appeared in the ¢

o

literature in recent years. A simultaneous equation system similar in form

to econometric macro models

=

would seem to be the most likely vehicle for

o
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long term forecasting, although a large scale microsimulation model might also be

used. @/452
Areas inzwhlch the theory might be extended and deve10ped for 1nclu51on in

o

a forecasting model 1nclude-

&
=] N

1) Deflnltlon and measurement of the rlsks -and returns of crlme for

1nd1v1duals, and the way in which they vary according to the

characteristics of the»individual, such as age, 1@ce,-and education.
b

The risks, of cours include the prébabi}ity of arrest and conviction.

The returns include the jevel of sanctions and, for property crimes

o

the expected gain for a crime of a given type.

2) Investigation of the rlsks and returns of alternative activities,

such as legal employment This would include the wage rate and the

ity“of“ﬁéiﬁé“ﬁﬁéﬁﬁfﬁyeﬁ, according, again, to individual

5
characteristics.

3) Specification of the "production" process for various elements of

the criminal justice System, such as police, courts, and correctional

,agencies,

4)

Investlgatlon of social and env1ronmental varlables which might

help to explain different preferences, with respect to legal and’ illegal

0 activities,

<),
oot

across individuals, given a set of opportunities.

i

The combination of some or all of these elements into a workable model

is something which is not likely

to come about easily or gquickly. Many of

the topics listed above would occasion con51derable debate among researchers

in the fleld - The effect of sanctions on the crime rate,

for example, is °

N

N ’ . e i ‘ ST . . . ©:
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wsomething‘which has yet to be precisely estimated.’wIn addition, the problem
t%f obtaining forecasts of the explanatory variables will continaa to limit the
rLcope of these models.o Nonetheless, if accurate long té;m forecasts are felt
to be useful, then the development o% an accurate underlying theory of criminal:;
behavior is.tﬁe avenue of research which is most likely to cdntriﬁute to

achieving that goal.

o
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NOTES

lsee Chaiken , et al (l?75jQ

@ . “ Jé . 4

This’ ﬁoes not guaragtee, however, that two
will necessaril iy agree onjthe exact specification
Compare, for example, therqork of Deutsch and Alt

~on the subJect of gun-related offenses in Boston.

3Probably the best known model of this type
Belkin, Blumstein, and Glass (1971)

4See Orcutt, et al (197§j and Krupp (1978).

independent investlgetors
of a Box-Jenkins model. L
with that of Hay and McCleary

>

is JUSSIM, created by

<
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