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FdRECASTING CRIME RATES: 
G 

A REVIEW OF THE AVAILABLE HETHODOLOGY 

Ii;'; 

I. Introduction 

In this, paper' we di,~cuss l3. number of issues. involved irt forecasting the in-

cidence of crime'. We will review a variety of approaches which might' be ,used'-
Ii 

..' • '~'. \r "-, 

to produce ,crime forecasts, and consider some of the oli'ter:aturedealing with 

those methods that have been used. (!, 

We will evaluate the appropriateness of 

each of these approaches, considering the use to which tlte forecast is to be 
N ;1< 0 '" /: 

put. and the availability df data. Finally, we will discuss some avenues of 

rese1~.fch that might be pursued to improve upon the existing models for crime 

prediction. 

~i'€@g;;;~~'i.~=~~~~~lC-'- liter~ture or crime forecasting is not particularly rich. Researchers 

" 

~dn';the fielq of criminal justice have devoted more effort to the testing of 
l'r~~~':::/J' 

I~~hypotheses conce;pingr' the'de"terminants of cr~e than t1ey have to the predic-

tion of future crime rates. 

t, .. ) 

Yet forecasting models could be of service to criminal justice planners 

C,· ," 
V iii a number of ways • These may be d,ivided betwe~n the uses of short term and 

C) long term forecasts, and, further, between t,hose models intended s imply to 
,) 

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

s'igned to _J?Fedict the "effect of a change ih some policy var~able. 

L,9ng term forecasting is' likely to be of gr~atest interest to planners 

. at the state and national 'level, who seek to anticipaf"e"-the"< demangs o,f the 
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, system for factori'~inputs. such as the construct~on cf. cor-criminal justice ' 
/- ~:- /, ~:) 

I . or the tra'i ~ning of highly skilled personnel, 'tVhose pro- I, rec.tional faci it~es • 

vision may involve a considerable lead time. Any model capable ofpredi~ting 

national crim~ ~ates for anywe~tended period will almost .certainly include 
• <) 

a ~umber of variab~es measuring economic and social ~hange, as well as those 
D 

. 1 . l' Policy analysis with such a model might relating to criminajust~ce po ~cy. 
•. ... '\.j 

' ... ', 

. 1 th estimation., of the effect on crime of the therefore involv~, for examp e,. e , ',. ' ' 

rate of "unemployment. ·In this way, a cr:uni,nal jus~ice forecasting model may 
• \L 

help to define a subset of the costs and bene~its o~ a more' gene;j:'al national 

policy. 

Forecasts with shorter time horizons are likely to be most useful to' 

at the l ocal level. enabling them to anticipate the level pf resources planners , 

required and to aLloc;:ate existing resources efficiently. Location-specific 

of cr~Tne by" ty' pe, for instance, would be helpful in assigning predic tions ..... L (. 

the ma,npowerc'of a 'inetr'bpoli~,~n police force to different precincts, ~r in. 
CI 

planning patrol routes. In this context ,11 intervention analysis might involve 

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

reallocation of effort to attack a particular type of crime. 
I. 

In some in-

. v,oaur' ~a'ble of interest to a planner may be not the crime rate ,~s tances, the • 
II 

but some related quantity, such as the prison population or the number of 
(} 
calls for police services. There are, in f~ct, a number of models intended 

r' 

to gen:rate estima,tes of °p~ison populations, given a series of 'crim~ rates 

I 
anct some ot:pel system parameters. 
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II. 
if, II 

Review ofii\Forecasting Approaches 
o 

The incidence of crime is a difficult thing to measure, much less to predict. 

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

data on crime rates in Section III. In this section, to review existing fore-

casting methods, w,e will suppose that there is a relevan,t variable that we are 
':/ .. 

a;ble to define :and measure in a satisfactory way •. For purposes of discussio~, 

we 'tvil~ call that .. vJlriable the crime ra.te • 

A. Extrapolation from Past Time Series of Crime Rates 

The most straightforward approach to forecasting crime is to project the 
II 

value of the crime rate into future periods by extr~pclation 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, ~!'n increasing order of complexity: 

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

average of an arbitrary number of" previous observations. This is the 
i) 

simplest means of'removing randomne,ss from the data. 
I. 

The method of ex-

ponential smoothing is similar, except that more recent observations 

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

exponential smoothing techniques to predict rates for specific crimes 

'.':::.-------..,~i.~. iI .)~\ 
in Los Angeles precincts. 

"'-'"1, 

o 

2. 
Q 

Regression. In its simplest form, 
Q 

this involves simply plotting a 
, ,Jj 

line through the available dat..:.~ points, with time as the explanatory 

variable and the crime rate as the dependent variable. A more sOBhis-
o 

'II. " 
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ticated method is theoautocorrelation model, in which the explanatory 

variables are the lagged value's of the crime rate in previ'ous periodJs. 

Regression techniques may also be used to fit a moving average 
o 

model. In this app~oach', the explana tory variables are the error terms, 

i.e., the(\difference between the predicted crime rate and the actual 

• il t · f h 1 cr~me ret e or eac samp e period • 
• 11 

3. Box-Je~kins and other more elaborate techniques. Various combina~ 

tionso·f the 'methods PlE7utioned above can be used to ~cqount for COIn-

plex patterns in the data. There "may be, for example, a general up-
!i! <-:) 

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

Box and Jenkins (1970) have developed a general approach to the~e 
o 

problems in which a well-defined procedure is us~d to select, fit, and 

verify the proper combination of autoregressive and moving average 

models. Deutsch (1978) uses a BOX-Jenkins appro~ch to model specific 

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

data from 1966 to 1975. 

These univariate projection models offer a number of advantages. They 

a~e ~onceptually simple, since they model the observed pattern in the data 

tolithout attempting to represent the underlying mechanism tolhich gives rise" 

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

to be prer.1icted. 
1- 1 

Hhile the 'B~x-Jenkins °app~oach requires both \greater skill 
V 

~nd more computation than the simpler methods, it offers ~hree compensating 
{I'\-"'==:-~ 

o 
advantages. 

., 0 
The first is accuracy. Given the curren~ state of deveiopment 

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

one or two. years), the results of.ex,"ilrapolation from a Box-Jenkins model 

"---~~~~'"S-' ....,-==:""."'''''_:::::_====:;:;0.:=:;:::-:::;:::. ""-::;:=""-:m:=.=~~;:Z Ii} 
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will probably be. at least as accurate as those of any behavioral model. The 

se,cond advant,age is that of generality. The approach can be applied to vir-
I
, 
J 

tually any kind of pattern in a time series. The third advantage is that 
II 

the Bollx-Jenkins model offers not only a set of computations, but also a 

consisten~ ,set of criteria ftor deciding which computations to apply to the 
\~'~1; 

"i/ 

The major :9,isadvantage of the univariate approach. is, in fact, the same" 
'0 

as its major advantage. It, is simple, which is another tola·y of. saying. that 0 

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

the future without inquiring into the underlying factors tolhich cause the 

patterns, of into ,;the likelihood that these underlying factors will conti.nue 

into the future as they have in the past. 

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

from the random error occurring in any statistical model. The model does 
" ';;. 

not fit ,the dat.-'3. perfectij;; there wi~ll be error:~") terms which represent varia-

tions not explain~d by the model. But it is possible to measure 'this error 

a!ld td, give estimates of the confidence with which the predictions are made. 

" Depepding on the type of model us'e:d and the nature of the data, the amount 

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

(1978), for example, computes confidence intervals for his projections of 

crime rates over a thirty-si~ month period;' his first monthly projection 

predicts that the number of robberies in Cleveland in August 1975 will be 
\.~ 

o 

657. He specifies, further, that the actual observed value will,fall, 'tolith 

a probability of .95, between a lm .... er bound of 565 and an 
'\ 

upper »~und of 

749. His estimate \~or ",the number of robberies in the thir.ty-sixth month is 

Q 

.' i '
! 
i' \ , . 

D. 
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862. The confidence interval for tris estimate, hO'ivever, is much wider: the 

lmver bound is 481, and the upper bound i~r), 244.';r' 
\., .. ~, 

\,t 'I' 

underlying mechanism which genera~s the crime rate. 
n 

m&kes no attempt to r~present such a shift. ~.Jhile possible even with a short 

time horizon, changes in the ~derlying social orinstitut;:to.na.1" structq.re 
'". j 

should be,come more likely as we attempt to extend our predic,t'ionl)l' fur;"~ " "', 
.• "t 

ther into the future.' By incl~9ing some r~presentation' of .. t~e. unt;1'er~ying ": 

structure in the model, though, it may be possible to predict at least some 

kinds of structural shifts. 

A further limit,~tion 'of extrapolat:i,on methods is that they are not 
o 

capable of predicting the effects of alternative policie~ since there are 

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

however, in interrupt'ed time series experiments to judge" the effectiveness 

of past changes in policy. This can be done by looking in the pattern of 
G 

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 HcCleary (1979) to evaluate the e;f~ectiven~ss of a,gun qontrol ~~aw 

in Boston., An alternative method: is to estimate a pred~c.tion modei \,lsi'ng" 
~.. '. 

data from the period~'efore. the policy c1)ang~," ~nci then to'~ use the'model 
.. . ... , . 

'." . 
. " 

to predict 'ivhat the crime' rate 'wo~ld have bee~ in suq'sequent periods' if the ' 
t,~ 

new policy had not been in effect. Chamb erl,a in, (1971) employs this procedure 

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

copter patrols. 

" , 
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B. Indicat'or 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 crime, howeve!, is likely to be even less, edifying ~han' pal:;t,,,. 

attempts to compile lists of "leading indicators" of economici ac,tivit,;:~ ,,' 'T~e' 
, " 

mechanism by which the explana~pry variables influence the: crime rate must; be': 

specified before any attempt at prediction can be made. 
'" o 

1. ~1ultiple Regression is an estt&ation technique which can be used 

to supply a quantitative structure to the relationship between the crime 

rate ,and its determinants. Brenner (1978), for example,' has carried out 

a multiple regression analysis of the effect of unemployment, inflation, 

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

This'involved fitting an equation in ~vhich the homicide rate 'ivas the 

dependent variable and the leyels of unemployment, inflation~ and income 

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

of thes,e three variables was suppose~, to be f~l t only, gradually th;r,ough 
, 

time,.lagged va~ues '~f each variableS were includeq., For each varia~le, 
" , 

a separate lag struct'llr.e was e:st'imated 1:;0 "specify tl}e rate at~vhi.ch these 
: • • .. ,.". {I '. • •.• '." '''"'7-.-; '. 

delayed ef f ec ts t~ok' plac~. Brenner" s resu1. ts suggest tha t a lotver un-

employnlliitt rate would lead to a lo~ver homi9ide rate. 

The advantage df the mUltiple regression approach is that it permits 

the inclusion of some behavioral content into the prediction model 

within a framework which is still 'cqnceptually (and computationally) 
" 

o 

o 

i " , . 
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rather simple. It allo'tvs the researcher to me.asure othe contribution of 
(:1 

each explanatory variable while controlling for the other variables. 

To the extent that ,,,some of the explanatory variables are thought to be 

determined by cririli1nal justice policy, the effect o.f a change in policy 

" on future crime rates can be predicted. 

The disadvant~~es o~ mUltiple regression met~ods arise in part 

beeause a :~ingle linear equation cannot adequately represent the under-" 
. 

lying relationships, which may be quite complex. The explanatory vari-

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

" unemployment, and inflation, for example). These interactions cannot 

be measured in a sin~le regression equation. 

Since series are needed for the e~lanatory variables, mUltiple 

'. regression models require more data than do univarCate methods. Further, 

if predictions are to be made, then foreca~ts of the explanatory vari

ables are requir~~\. If the explanatory variables are themselves more 

difficult to predict than th~ crime rate, the usefulness of the model 

will be limited. It will still be possible to perform policy analysis 

.,with th~model by computing the effect of a shift in one of the explana-

tory variables on future values of the crime rate. This is 'tvhat Brenner 

has done in his measur~ent of the effect of unemployment on crime. 

However ," unless the variable under consideration is di'rectly under the 
" 

control of the policy maker, and unless is is independent of the other 

explanatory variables, the validity of this exercise is open to question. 
/, 

The policies which might be adopted to reduce unemployment by a given 

percentage will surely have an effect upon inflation and income as well. 
" 

a 

',) r 

;/ ,({ 

• ~I 
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These interactions are not accounted for by the model, nor are any other 
.'~ 

mecha~isms by which the 'policy measures might possibly influence the 

crim~" rat!= • 

The selectio~'l of appropriate explanatory variables for inclusion 

in a regression model is a matter of some difficulty. Simply searching 

a large list ,of socioeconomic indicators for those w.ith the highest 

correlations may produce s~me undesirable results. If, for example, an 

important variable is le'ft out of the model, t~~ results will be biased. 

Nold (1978), for example, has shown that the inclusion of some plausible 

expl;natory variables-~such as the age distribution--into Brenner's 

analysis changes the results considerably, eliminating the previously 
t) c 

observed effect of unempl,oyment on crime. Conversely, if a variable is 

included without sufficient theoretical justification, its correlation 
y 0 

with the crime rate during the sample period may prove to be a spurious 

one. 

~. The use of Delphi Techniques constitutes an admissio!l that no 

adequate quantitative model can be construct:ed to "address the problem 

at hand. This approach, developed by Olaf Helmer (1966) at the Rand 
., 
Corporation, seeks to substitute, inst~ad, the informed but subjectiv~ 

It 
judgment of a panel of experts on 'the likelihood of various events in 

the future. Delphi, then, is a set of ,procedures for soliciting Qhe 

opiniofts of the experts, tabulating the results, and feeding informa-

trion back to each participant so as to encqurage the convergence o~ 

opinion toward a ~onsensus. 

\ihile it is true that Delphi methods can be used to predict events 

when it is not possible to construct an analyticalfmodel, it is dif-

o 

i 
! i 
it 
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ficul t to know ho~." much confidenceo to place in a prediction of this 

k:f:nd. There is no objective means for evaluating its accuracy, or 

for replicating its resl,llts. Difficulties a?=,ise in deciding who is 
.~ 

',ln "expert" on a particular topic, and in formulating t~e questions ,/ 

1 At best, it would seem that Delphi might to be put to the pane • 
,-:J 

prove useful in id:entifying possible varia:bles for inclusion in 

analytical, models. 

C. Flow !>fodels and llicrosimulation System 

10 

h -Interactions of different "elements in the One approach to modeling t e • 

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

h ' h have involved the construction of flow Host applications of t ~s approac Q 

f f~J! ders through ii branching proces1s' from models to trace the movement 0 0 -:J. en 

arrest thrOUg~vial to imprisonment. Some model builders have estimated 

the probabili~~~~ involved at each branch in the system; "thers havei' allowed 

1 f th rposes of evaluating dif-the user to specify hypothetical va ues or e pu 0 

3 These models have not, in general, attempted to model ferent policies. 

, of crimes or arrests; rather, they have sought to predict the genera t~on . 

the '~tocks and flows in the justir.e system, ,given the- number of offenders 

entering the system. 
" ~J 

II 

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

'th'n the context of operations research methodology. For example, rates w~ ~ 

Deutsc, arv~s a, , h J ' nd Parker (1979) have extended the work of Deutsch an4 Alt 

(1977), pr~viously mentioned, through the ~~e of a network flow model to 

~ " 
I) 1 policy Qn the displacement of crimes" predict the effect of crime contro 

among locations in a metropolitan area. 
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Blumstein, Cohen and Hiller (1978) have de'V/?loped a model to predict 
(': 

p ,ris on popula tions • Unlike mos t such ,mod els , theirs a t temp t s to pr e~ic t 
, II the flow into the ju~\tice syst.em, in th,e t:prm of arrests, as well as 'the 

v _ "~1f:;;~, . 
path followed by Offenders through the system. Arrest~ are predd;cted by 

, disaggregating the population into cells defined by demographic charaater-

istics such as age, race.; and sex. A linear trend proj ection is made of 

the probabilitY~f arrest for the members of each cell. 
, II 

more confident· in U:sing proj ections of demographic characteristics of the. 
o 

population as explanatory variables than they would in USing predictions 

of such variabl~s as unemployment. The projected demographic-specific 
/; 

arrest rates can be translat!ad into crime rates if we are v.rilling "to assum,e 

that the ratio of crimes to arrests will remain s,table. The diff,iculty of 

using such a disaggregated 'model to predict crime rates directly, of course, 
~ . 

is the lack of informa41ion on the demographic character.istics of cr,iminals 

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

Demographic prOjections tend to be qUite accurate in the short run, 

since., changes in demographic patterns take place slov:ly. In the very long 

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

and family formation, which can upset the predictions. As in other types 

of forecasting, some behavioral content must be incorporated into the 
" 

model if such changes are to be anticipated. One development in ~his 

the life paths of a large sample Qf individuals dra~m at random from the 

direction is the use of microsi~ulation models, which attempt to predi~t 

\) 

population. Some of these models are extremely ,elaborate; the DYNASIH 
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model created at t.he Urban Institute j.s a notable e~ample.4 A large number 
IJ () 

of-° economic and" social characte.ristics are considered in this \\model, and b\1~:f'i.l o ~ 1-""1jt"} 

,complexity of its structure'a,llows the effects'~ these variables to interact 

in a number of ways. This not only improves the reliability (and the speci

ficity) of the demographic predictions; it also' permi'b the model to address 

matters relating 'to pollcy, such as future rates of 'saving and labor force 

participation. 

" There are two obstacles to the utilization of large "sca1emicrosimul:ation' 

models in the prediction of crime rates. One is the very high cost of con

structing' and operating a model of t~s sizeP "The other is the aforementi:;oned 

difficulty 6~ obtaining disaggregated informatio~ on criminal behavior. It 

may be possible, to comQine tile microsimulation of some aspects o.f the model 

with a s,imultaneo'lls equation approach to other s~ctors. Something of this sort 
cd' 

f.\ 

c is, in fact, done in DYNASIM, since a macroeconomic model is appended to it. 

D. Simultaneous Equation Systems 

Perhaps the most promising 'approach to overcoming the limitations .of the 
C Q ~ 

multiple regression models discussed above is the combination of several re~ 
t. 

gression equaeions into a ~imu1taneous system. Each equation cmay be .. used to 
c::r () 

specify the hypothesized behavior of pne part of 
I) o~ {'- ,,-= ') ~ 

~.::.-

police expenditures and~othet factors on arrests 

the" system--theeffect of 

rates, for, example. Thi:s 

arrangement affords a much,7greater opportunity to incorporate some theory of 
'::1 

behavior into the model. The most widely known applicati~n of simultarreous 
D.: 

o 0 

equation systems has been the development of econometric models foruse'in 

evaluating monetary and fiscal policy. 
Ii, 
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F.ox (1978) has constructed a simu~taneous equation model for the" purpose 

.. 
'of predictingothe national crime rate (FBI index cri~es per 100,000 population) 

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

years 1950 to 1974. Tab1e~1 presents the forecasts generated by Fox's model 

for the years 1975 to 2000. 
~ • D ,~ ""'-"'-= -, 

Another model, has been formulated under the sponsors:hip::C6f the National 
• U .!/ 

Institute of Law0~nforcement. and Criminal Justice (1978) for use in conjunc

tion with the National Manpower Survey., The main purpose of this model is 
" 

to predict the demands of the criminal justice system for different kinds,of 

labor. Fo'; this reason, the sec tio~ of the model which describes C the produc(~ 
" tion funct~on,s of the various criminal justice subsystems (police, courts, cor-

rections) is relatively elaborate. The model also includes, however, an 

equation which estimates the "crime rate. The data used to estimate the model 
' .... ) 

," 1\ ::;: ~ 

was a pooled cross secti~n and time series including information by state 

for the years 1970 to 1974. o 

The simultaneous equation approach offers a number of advantages~) It 

permits the consideration of interacti~ns among the various explanatory 

v:ariables":-something which, as we have pointed out, a .single equation model 

cannot do. In this way, m~re complex theoretical hypotheses can be modeled. 

Fu~ther , it maybe possible to enhance t~e ~sefulness o/the model for policy 
" 

analysis by speci£ying, within the ~odel, the relationship between policy 

variables 'and other variables which more directly affect the crime rate. 

For e:xample~ rather than consi,¢lerir:>-g the ·effect of an arbitrary increa,se 

.,in arres'ts/ we ~an consider the effect J>f an incre§lse in ,expenditures fore 

police ont6Ie crime rates throtfgh its effect on arreots (and perhaps on 
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1975 
1976 

fJ1977 
1978 
1979 17 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
~1'~9 0 
1991 
1992 

"1993 
1994 
1995 
1996 
1997 
1998 

":1,,999., 
2000 

o 
o 

Table 1 

/.. 

\JO 

Total 0 0 

Crime· 

~ 

634~3 .c2 
6689.7 
6912.3 c 

7083.0 
7205.3 
7302.0 
7287.3 
7282.8 
7301.8 
7367.8 
7516.9 
7650.2 
7732.1 . 
7772. ~ 
7843.9 
7,,99.4.8 
$218.7 

I 8488 .. 2 
8717.0 
8921.2 
9107.3 
92,80.1 
9421.2 
9536.6 
9629.0 
9715.4 

Ii 

f) 

ForcastingoCrime:Data,py James ~lan Fox, (Lexington Mas-
sachusetts; l~~xington Books, 1978), p.54. ,: G, 
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other variables as well,- sU/;ho ~s the proportion of arrests resulting in a 

~op.vic d.on) • 
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i The relationship blat.Jeeh police eXpen'ditures and crime is a frequently 
(' ~. 

cited examp~e of another esopometric problem,Othat of s~parating the effects 
:.}: 

of two variables upon one another. The expenditure ?n police may "plausibly 

b~ thought ~o be a determinant of the crime rat~. It is'equa1iy reasonable, 

however, to sup~ose that the level of crime is ,a determinant of the public's,' 
f), • 

willingness 'tq pay' for polic;e protection. The problem may, be d,ealt with .more , 

re~~iJY in ~'~u1tiple equation system. FOX, for example, uses a s~t of lagged 

values of crime rates to~estimate their effect on police expenditures o~yr 

~ time as an aid to establishing the direction of causality. 

The disadvantages of the simultaneous equation method include increased 
,;:, 

. ~omplexity", computationa1i!diffic~lty, and in most cases, an increased demand 

for data. ,At this level of complexity, considerable care" is required to 
II 

speeify ,a model that is theoretically sound and that also satisfies all q£ 
'J d'" 

the assumptions l1ecessary to implement and estimate a system of equations. 
G 

The previously noted difficulty of obtaining foreca?ts of the exogenous, or 

pred~termined, 'explanatory variables, is also present here, although an ef

fort can Qe made to limit the number of these variables that are not gubject 
? " A 

to;; policy. J::'o:x;, foro example, llses a prediction of ~he Cons!lmer Price Inde:>:" 

(CPI), supplied by a prominent econometric forecast. The rate of inflation 
.:1 0 

implied by this series for the year 1979 is 5.1%. (This demonstrates, by the 

wPy, if demonstration is needed, that macro econometric models are themselves 

less than perfectforecasting c toolsl. 

While the simultaneous approach offers substantial scope for expanding 
.'-J eo 

the behavioral content of the model, there is no guarantee that the theories 

--_. __ .. 
, 
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incorporated Jnt? any given;,model will be particularly powerful. Although 

:tbe F~.x model is carefully esti~ted, its'the~tetical underl'innings are rather 
q 

weak. The only "economic" variabJe included, for example, is the absolute 
C> 0 ' ',\ 

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

to do with the level of crime. 
o 

/1 

An examination of 'the ··forecast in Table l.reveals that the p;redicted 

crime rate has :~n upwa~d tre~d,~. surrounded' by a cycl::Cc~l swing. 
o 

As Fox 

points out,' the upward trend is provide'd in the mpdel,. by. the CPI, while the 
(' 

cyclical movement comes from changes in a demographic variable--the prop or- . 0 

-= "' tion pf nonwhite you~hs in .the population •. The growth in the crime rate . ~ 
moderates in the 19806 as the "baby boom"o cohort ages, then iticreas~.s in the' 

() 

1990s as their children become young. adults. 

t. 
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In previous sections we have assumed that there is a well-defined quantity 

--the crime rate--for which accurate measurements haveb'een cqllected in the 

past •. ' The only difficulty was in the method by \vhich future values could be 
o 

forecast. 

In pra~tice, however, the most widely used measures·of crime are subject 
,. 

to considerable: error, even in relatively develope'd countries. In the Uniteq. 
<J 

States the st8;ndard crime statistics are the Uniform Crim,e. Reports (UCR), but 

.~ 

II • 
many law enforcement agenc~es do not report to the FBI all of the data requested 

by the UCR • 

Offic:;,al crime records, no matter how complJjte, include only those offenses 

owhich are r~ported to the police. Results from victimization surveys suggest 
II 

that a 'great ~any crimes are never reported. These surveys pr9vide an alterna

tive method of measuring crimes, but they unfortunately involve conceptual and 
~ ~ 

methodological diff:Lculties of their own. ,They have also been quite expensive. 

No other survey program in the United States, except the decennial census, has 
.If 

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

zation data is given in Skogan (1976). 
t, 

Crime data is not unique, of course" in being difficult to collect. Most 
\) 

aggregate measures of economic and social variables ar; based on~imperfect 

data. Unemployment, for example, is a very' difficult quantity to define and 
'0 
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 

nature of the models that can be employed in those countries: This is unfor-
G 
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tunate, since the" need to account for changes . • 

~nounderlying social and 
o o . 1 \\ 

oe~o~om~c patterns would appear to be greatest in these C 

o rapidly developing 
countries", 

If the difficulties of collecting accurate 0 

and consistent data 'on 
crime within each country are f 'd b 

orm~ a Ie, those involyed in building a 

set of data c,omparable across eountries n - -. ~c;r,", . 
i3.p·pear~'·.in'sll"ttD.~)Untable. It is dif-' 

l~flilt lito see ho~ the results of ,the cross-sectiona'l stu" .d~es 
... which would 

utilize such 'a ,data:' set c'ould, 'justify the expense "0' f 
assembling it, iD!I 

view of the innumerable factors for ,.,hich 
such studies 't.,ould have to control.' 

t. Ii 

"~.' 

o 

II 
II 

J) 

o 

.4 

IV 
C;'"7I 

Summary .and Assessment of Future Development~ 
o 

" . 
D Based on ou'r review of the available techniques for the' forecasting 

of c.rime, it is possible to make some general reccommendations as to the 

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

of data and other resources. 
, /!' • 

" First, 'it ~oulcf appear that extrapolation by means of one of the uni-

variate methods would be most appropriate for generating short term fore-

casts.,.at a reasonable cost. It is doubt~ul that a more co~plex behavioral 

model will be any more accurate in predicting one or two1years ahead. A 

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

.~\ 

alternative values of some policy variable are to be produced. 

As the time horizon over"which the forecast is to be made increases, so 

do the dang~rs of pure extrapolation. The only hope for generating useful 

long term (say, twenty year) predictioni''1ies in the development of a model 

which incorpor.ates a reasonable set of theoretical hypotheses about the' 

underlying social and economic mechanisms which influence the crime rate. 
,\!:.. 

';:;~s:' 

Every forecasting model, of course, in,volves extrapolation, and no model can 
\'1,\"\ 

hope" to anticipate structural changes perfectly, The use of a coherent 

theoretical model, however, offers ,at ,least the possibility of long term 

forecasts in approximate terms"and\~\:ln the absence of major, unanticipa;ed 

shocks. 

Unfortunately, no such theoretical model is nov] available. 

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

literature in recent yea;7='s. A simultaneous equation system similar in form 

to econometric macro models would seem to be the most likely vehicle for 

(, 

19 

1 ' 



.\ 

o 

; <I 

(~;~-

J' I -

20 

long term forecasting, although a l~rge scale microsimulation model might also be 

used. 

~ 
Areas in which the theory might be extended and developed for inclusion in 

a forecasting model include: 
o 

1) Definition and ~easurement of the risks·and returns of crdme for 

indiVidu..al~., and the way in which they vary a~cording to the 

charact'er,isti~s of the individual, 'such as age, lace" and education. 

Tbe risk~, of coursi. include the probabi~ity of arrest and conviction. 

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

the expected gain for a crime of a giv,en type. 

2) Investigat,ion of the risks and returns of alternative activities, 

such as legal emploYment. This would include the wage rate and the 

characteristics. c· 

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

the 'criminal justice system, such as polic~, courts, and corr'ectional 

.. agencies. 

4) Investigation of social and environmental variables which might 

help to explain different preferences, with respec.t to legal and' illegal 

activities, across individuals, given a set of opportunities. 

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

is something'which is not likely to come about easily or quickly. Many of 

the topics listed above would occasion considerable debate among researchers 

in the field. The effect of sanctions on the crime ra'te, for example, is 

o 
" 0 

o 

o 

" 
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90~ething which hap yet to be precisely estimated. In addition, the problem 
. ii' " 
hi obtaining forecasts of the e",-planatory variables will continue to limit the II . 
I Q ~ ',I 

scope of these models. Nonetheless, if accurate long te~m forecasts are felt 
D 

to be useful,then the development of an accurate underlYing theory of criminal 

behavior is the avenue of research vlhich is most likely to contribute to 

achieving that &oal. 
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Chaiken, et al (1975). 

22 
'\\ 
':t·: 

\:" <~> 

Ii 'II 

o 

II !i 

2;his aoes not guarantee, however, that two independent investigators 
will necessarily- agree o~Qhe exact specification of a Box-Jenkins model. , 
Compare, for exa~ple, the.c~orK of Deu~sch and Alt with that of Hay and McCleary 
on the subject,of gun-rela'ted'offenses in Boston. 

3 
Probably the best known model of this type is JUSSIM, created by 

Belkin, Blumstein, and Glass (197~). 

4 
See Orcutt, et a1 (197?) and Krupp (1978). 
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