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The intention of this paper is to briefly
review some econometric models of crime, de-
scribe the potential problem that erroneous
crime data implies for these models, and use
the data from the National Crime Panel Surveys
to clarify how serious the problem is.

Although single equation models to explain
crime have been quite common in crime research
by political scientists and sociologists,l they
are relatively rare in the ecvonomics literature
on crime.2 Most economists who have written on
the subject---especially since Becker's (1)
pioneer theoretical paper---are convinced that
criminals respond to at least some variables
that are policy instruments from the viewpoint
of society, the levels of which are set in re-
sponse to crime itself., Put most simply, they
hypothesize that observed crimes or offenses
are jointly determined by an offenses function,
describing the determinants of criminal behav-
ior, and by a defenses function, describing the
determinants of the amount of resources society
devotes to protecting citizens from crime and
to punishing offenders. Two equation models of
this type are quite common.3 In Orsagh (13) one
such model is estimated using cross section an-
alysis of the cities/counties of Californmia;
that paper describes quite clearly the identi-
fication problem that one equation models are
faced with and snows the sensitivity of some
of the parameters to an appropriate two equation
estimation procedure.

Two contributions, Erhlich (6) and Carr-
Hill and Stern (4), posit and estimate more
complex models. If offenses are not determined
directly by the amount of resources that society
devotes to defense, but are responsive to the
probability of punishment, then the model has
a third equation, akin to a production function,
describing how the probability of punishment
depends negatively on the total number of of-

fenses in the jurisdiction and depends positively

on resources devoted to defense (or resources
devoted to detection and prosecution at least).
In cross-section analyses of their simul-
taneous equation models, both Erhlich and Carr-
Hill and Stern found that society's policy
instruments, the probability of punishment and
the severity of punishment, deter crime. This
in itself tends to weigh the burden of proof on
those who might wish to assume that criminal
behavior does not depend on society's punitive
response to crime, and it casts doubt on infer-
ences based on single equation estimates. How-
ever, our focus is on what the offenses func-
tions in these models have in common with more
naive models; namely that low social status
(Carr-Hill and Stern and many predecessors) or
poverty (Erhlich and many predecessors) and
nonwhiteness (Erhlich and most studies using
u.Ss. data“)are positive determinants of crime.
An important question, especially given the
apparent robustness of these results, is whether
or not they are sensitive to the fact that all
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estimates have been made using data on crimes-
reported-to-the-police.

Most of the contributors are quite frank
about the inadequacies of the crime data used
in the models. Erhlich (6) in Appendix 1 of
Section III, analyzes the implications about
bias and consistency of estimates when the
errors in reporting are random shocks; Carr-
Hill and Stern (4) expose the problem implied
if the errors are not random; it is this latter
point that is important for our purpose. The
basic question in this regard is whether re-
porting error is systematic in a way that will
interfere with our ability to make inferences
about parameters estimated by using reported-
crime data. An example will help. As we have
noted, a common finding is that crime rates
are positively related to income poverty, how-
ever measured. The usual economic interpreta-
tion is that the percent poor is a proxy vari-
able for wages available in legal activity and
that the positive coefficient on this variable
is an estimate of the responsiveness of offend-
ers to changes in alternative legal opportun-
ities. To anyone well versed in econometrics,
it is well known that if reporting error is
systematically related to any exogenous vari-
able, in our example percent poor, then the
estimate derived from regressions using re-
ported crime is not an estimate of the coef-
ficient on poverty in the offenses function,
but an estimate of a complex term which in-
cludes the true parameter in that function and
a parameter in an equation relating reported
crime to true crime. Put most simply, the ef-
fect of poverty on actual crime cannot be sep-
arated from the effect of poverty on the re-
porting of crime.

It is important to understand how general
this analysis is. The problem that reporting
error implies about interpreting empirical
coefficients is completely independent of
whether the true model of crime is a simple
one-equation model or a simultaneous-equations
model. To repeat this conclusion: If report-
ing error is systematically related to any
exogenous variable in the offenses equation
then no inferences can be made about the effect
of that exogenous variable on true crime. (Of
course, in a multiple-equation model at least
this serious a problem occurs.)

The Carr-Hill and Stern insight takes us
this far but no further; with the advent
of victimization surveys however, we can go
further, though, as we shall see, not nearly
as far as we would like. Basically, insofar
as a victimization survey is successful in
gathering true crime statistics, it would
allow us to avoid the problem entirely. 1In
fact by examining equations with both true and
reported crime, we might even gain insight into
whether offenders and/or authorities appear to
know actual crime and the true probability of
punishment better than reported data would




allow them to.

All this would be possible ifwe had victimi-
zation data by the various jurisdiction levels
on which crime models have been estimated (cen-
sus tracts, precincts, cities, states) and com-
pare estimates based on victimization data with
estimates based on the FBI Uniform Crime Re-
ports' (UCR) reported-crimes.

There are two reasons why this cannot be
done at present. The first is that sample sur-
veys of the approximate size and sampling meth-
odology of the Current Population Survey (and
we think the National Crime Panel Surveys (NCPS)
are of that class) are not designed to give
reliable estimates for many jurisdictions as
small as even the state or city level. The
second reason is that insofar as the Bureau of
the Census will release files at all, to our
knowledge it only releases them with locational
identifiers for states and subdivisions within
states removed. This decision is based in part
on the Census' view of how finely the data can
be reliably divided, and in part on the Census'
view of its confidentiality responsibilities.

The NCPS, in fact, gives us a little more
on jurisdictions than is usual. 1In published
reports they give detailed data on the five
largest cities and on eight other cities, not
randomly chosen to be sure, for a total of 13
jurisdictions. Thirteen non-randomly selected
observations is hardly a data set from which to
estimate anything reliably. It may however,
be a sufficient set to examplify a problem and
point up the serious need for similar data for
other jurisdictions. In that spirit we proceed.

The two NCPS's for cities give us victim-
izations by type of crime and reporting (to the
police) rates for definitions of crimes that
can be made to conform quite closely to UCR
definitions. The first question to be asked of
these data in relationship to econometric models
is whether the reporting rates are statistically
independent of the other variables used in those
models. One test of this independence is sim-
ple correlation coefficients which should not
be significantly different from zero if two
variables are statistically independent. 1In
Table 1 we give the simple r's between report-
ing rates and several exogenous variables com-
monly used to explain crime in simultaneous-
equation and in more naive models. Reporting
of crime, particularly of assault and burglary
is significantly related to some favorite ex-
ogenous variables. (If we set a 5% chance as
the maximum we would accept as the chance of
concluding a significant relationship where
none exists, then we would expect to see 1 or
2 coefficients with single asterisks among the
30 coefficients in this table; in fact we find
8.)

The strong correlation between some fav-
orite predictors of crime, such as poverty
and race, and reporting rates for crimes im-
plies that poverty- and race-effects on true
crime are confounded with reporting-effects.
The direction of the bias is upward (in abso-
lute value) if the parameter estimate of the
effect of an independent variable is of the
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same sign as the correlation coefficient; it

is a downward bias if they are opposite in sign.
Percent poor has been a good predictor of

many types of crime with a positive coefficient
in studies using URC data. Since, for assault
and burglary at least, it is also related posi-
tively to the likelihood that crimes are re-
ported, the size of those estimates, and pos-
sibly their statistical significance, is exag-
gerated. In more sophisticated models the
direction of the bias may depend upon one or
more other parameter values. For example, in
Erhlich's model the direction of bias of the
estimate of the responsiveness of crime to the
percent poor and the percent nonwhite depends
upon whether the coefficient on probability of
punishment is greater than, equal to, or less
than -1, If it is negative but less than 1 in
absolute value then Erhlich's estimates of the
positive responsiveness of crime to percent poor
and percent nonwhite are overestimates of the
true parameters.

The small size of our sample of cities
is taken into consideration in determining the
significance of the r's on Table 1, but the
non-random nature of this set of cities is not.
The latter leads to considerable modesty in
drawing conclusions from the table. On the
other hand, the frequency of significant cor-
relation in a sample of such limited size re-
quires one to take the results quite seriously.

A final word is due on why we leave these
results in terms of simple correlations. Our
answer is that we have no reasonable a priori
theory or model to explain the reporting rates.
Our own crude hypotheses were that percent
nonwhite, percent poor, and percent female-
headed households, would be negatively related
to reporting rates for most, if not all, types
of crime. We thought we may have arrived at
these ideas from published data or discussions
of the earlier NORC pilot victimization survey,
(2) and (3), but have not found any basis for
those views. Perhaps our ideas were based on
the assumption that in neighborhoods so charac-
terized crime is more commonplace, and there
is more hostility to police; thus reporting
rates might be expected to be low. Since we
had that naive neighborhood model in mind, the
opposite correlation surprised us. It may be
quite important that the unit of observation
on which our correlations are based is the city
as a whole. More detailed analyses may give
us some insight into why these correlations
exist for cities, but the data in their pub-
lished form tell us little more. The correla-
tions certainly wet our appetites to understand
more about the determinants of crime-reporting
rates.

We do not wish to overstress results
based on such a small non-random sample, but
at a minimum these significant correlation co-
efficients should make us very cautious about
drawing facile conclusions about the 'causes'
of crime from estimates of offenses functions
based on UCR data.



Table 1.

Simple Correlation Coefficients Between "Percent of Victimizations® as Reported to the Police"
and Commonly Used Explanatory Variables in Crime Models, by Type of VictimizationP

Robbery  Rape
Density -.10 «57%
Nonwhite .65% -.05
Median Education -.41 -.07
% female Headed Households .36 -.03
% Poor 47 -.08
Police Employment Per Capita .27 .29

Assault Burglary Larceny
. 50%% .63% .28
J70% .40 .00

-.80% - 51%% -.42
.85% . 55%% .22
.68% . 52%% .17
J75% « 50%% .35

a Victimizations categorized to approximate U.C.R. definitions.

See (9) for the methodology.

The victimizations are for the year 1972 (approximately).

b The observations are for the 13 cities for which both the victimization and socioeconomic

data are available:

Los Angeles, Denver, Atlanta, Chicago, Baltimore, Detroit, St. Louis,

Newark, New York, Cleveland, Portland, Philadelphia, and Dallas.

% (%%) indicates significance on a two-tail test at the 5% (10%) level.

Sources:

The socioeconomic data is from the 1970 U.S. Census; the victimization data is from

Crime in the Nations's Five Largest Cities, April 1974, and Crime in Eight American Cities,
July 1974; Table 8 in both; both are Advance Reports, U.S. Department of Justice, LEAA, NCJISS,

Washington D.C.
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See, for example, (5) and (15); the latter
surveys a great number of examples,

But see (7) and (14); Mehay (12) discusses
a more complex model, but his estimates
are of a single-equation model.

See (8) and (11).

Ref. (11) is an exception. The race
variable is insignificant in his offenses
function.
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