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ABSTRACT

Since the pioneering work of Gary Becker (1968), economists have analyzed
determinants of crime from the perspective of the offender’s rational decision to
participate in illegal activities. Pooled time series and cross section data for 1997 and
2000 were used in this paper to examine intercountry differences in effects of economic
incentives and deterrence on homicide rates. Inequality of income or consumption was
significant in all of the estimated equations. This is consistent with the findings of
Fajnzylber et al., who claimed that income inequality has a significant and independent
impact on intentional homicide rate and that “this conclusion is not only derived from
studies based on official crime statistics but is also present in those based on
victimization rates from household surveys.” Per capita GNP and total police personnel
per 100,000 inhabitants were found to have significant relationships with completed
intentional homicide. s ‘
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AN INTERCOUNTRY ANALYSIS OF HOMICIDE
by

SUSAN S. NAVARRO

. INTRODUCTION

Since crime was considered a deviant behaviour, its causes were sought in deviant
factors and circumstances determining behaviour. Erlich (1973) wrote:"

“Much of the search in the criminological literature for a theory explaining
participation in illegitimate activities seems to have been guided by the
predisposition that since crime is a deviant behaviour, its causes must be
sought in deviant factors and circumstances determining behaviour.
Criminal behaviour has traditionally been linked to the offender’s
presumed unique motivation, which, in turn, has been traced to his
presumed unique structure, to the impact of exceptional social or family
circumstances, or to both. (for an overview of the literature see, e.g.,

Taft and England [1964] ”
<
Various analysts claimed that “the crux of the question was hot economic want but the .
existence of a distinct criminal class lurking in the big cities.”?

Becker (1968) introduced an economic approach whergin determinants of crime
were analyzed from the perspective of a rational decision to m¥ximize utility subject to
resource constraints.> In his Nobel lecture,* he stated that “rationality implied that some

! Ehrlich, 1. (1973), “Participation in Illegitimate Acgvities: A 'fheoretica.l and Empirical

Investigation,” Journal of Political Economy, 81(3): p.521. (See also Taft, D.R,, and

England, RW , Jr., Criminology, 4th ed., New York: Macmillah, 1964.)

? See Yue-Chim Richard Wong, “An Econometric Analysis of the Crime Rate in England
and Wales, 1857-92,” Economica, 62 (May 1995), pp. 235-246.

3 Becker, Gary. S. (1968). “Crime and Punishment: An Economic Approach.” Journal of
Political Economy 76: 169-217.

4 Becker, Gary. S., “The Economic Way of Looking at Life,” Nobel Lecture, December
9, 1992, http://home.uchicago.edu/~gbecker/Nobel/nobellecture.pdf. See also Becker,
Gary S. (1993), “Nobel Lecture: The Economic Way of Looking at Behavior.” Journal of

Political Economy 101: 385-409.




individuals become criminals because of the financial rewards from crime compared to
legal work, taking account of the likelihood of apprehension and conviction, and the
severity of punishment.” '

In this paper, we use an economic approach to analyze causes of homicide from
an intercountry perspective. From data obtained for 1997 and 2000, we found significant
crime-inducing impact of inequality of income or consumption, as well as significant
negative and positive relationships of completed intentional homicide with per capita
GNP and with total police personnel per 100,000 inhabitants, respectively. Section 1 is on
an econometric specification of a supply of offenses function. The regression results are
in section 2. :

I. SUPPLY OF OFFENSES FUNCTION

Erlich (1973) developed an uncertainty model of participation in illegitimate
activites. An econometric specification of his supply of offenses function is

C=f(W' W' P F) m

“where C is the crime rate, W' and W are the gains fom legal and illegal activities,
respectively, P is the probability of being apprehended and punished for committing the
offense, and E is the severity of punishment. N |

He postulated that illegal payoffs “depend primgrily on the level of transferable
assets in the community, that is, on opportunities providigd.by potential victims of crime.”

He used the median income of families as proxy for illegal payoff in a cross section *tudy

of index crimes across states in the United States. In his time series analysis of Britis

crime in the second half of the nineteenth century, YuesChim Richard Wong’s (1995)

proxies were the real per capita net nationalsincome, as a measure of the state of the |

economy, and the index of real wages for all workers, an indicator of the standard of
living of the population. Carr-Hill and Stern (1979) used the rateable value of property
per unit area. Fajnzylber, Lederman, and Loayza’s (2000) proxy for overall !
development in their cross-country analysis of determinants of homicide and robbery
rates is GNP per capita, b : |

|
Carr-Hill, R A. and Stern, N.H. (1979), Crime, the Police and Criminal Statistics, New
York: Academic Press. ;

S Pablo Fajnzylber, Daniel Lederman and Norman Loayza, “Crime and Victimization: an
Economic Perspective,” Economia 1.1 (2000) 219-278. See also, Pablo F ajnzylber,
Daniel Lederman, and Norman Loayza, “Crime and Victimization: an Economic

Perspective”, May 8, 2000, httg://www.Iacea.org/meetingZOOO/PabloFainzylber pdf




Considering that “potential offenders are more likely to be those whose legitimate
skills have not grown over time with the rest of the population, Yue-Chim Richard Wong
used the index of real wages for workmen of unchanged grade as proxy for legal gains of
potential offenders. Erlich computed these gains indirectly by using income inequality as
a measure of the relative distance between legitimate and illegitimate opportunities. For
this purpose, he used the percentage of families below one-half of the median income in
the state. The income inequality variable used by Fleisher (1966) is the difference
between the  average income of the second lowest quartile and the highest quartile of
households.” Fajnzylber et al. used the gini coefficient. Neumayer (2004) used the ratio of
the top to the bottom income qu1nt11e in the case of robbery and violent theft ®

Proxies for the probability of apprehension and conviction are the number of
offenders imprisoned for the offense (Erlich), the ratio of the number of convictions to
the number of indictable offenses known to the police (Yue-Chim Richard Wong) and
the number of police personnel per 100,000 inhabitants (Fajnzylber et al.). Levitt used
size of prison population, the number of police per capita and conviction rates.’

The time served by offenders in prison was used as proxy for the severity of
punishment by Erlich and Yue-Chim Richard Wong. Fajnzylber et al. used the presence
of the death penalty as an indication of the overall severity of legislation regarding the
punishment of offenders. :

-

Q“_‘,
See also Pablo Fajnzylber, Daniel Lederman and Norman Loayza, “ What Causes Violent
Crime?” European Economic Review, Volume 46, Issue 7, July 2002, Pages 1323-1357,

7 Fleisher, Belton M. (1966), “The Effect of Incorri on Delmquency, American
Economic Review 56: 118-137.

a
-

® Eric Neumayer, “Is Inequality Really a Major Cause of Violent Crime? Evidence from a
Cross-National Panel of Robbery and Violent Theft Rates”, May 2004,
http://econwpa.wustl.edu:8089/eps/le/papers/0312/0312002.pdf

? Levitt, Steven. (1996). “The effect of Prison Population Size on Crime Rates: Evidence from
Prison Overcrowding Litigation.” Quarterly Journal of Economics 111: 319-352.

Levitt, Steven. (1997). “Using Electoral Cycles in Police Hiring to Estimate the Effect of Police
on Crime.” American Economic Review 87: 270-290. .

Levitt, Steven. (1998). “Why Do Increased Arrest Rates Appear to Reduce Crime: Deterrence,
Incapacitation, or Measurement Error?” Economic Inquiry 36: 353-372.




IL INTERCOUNTRY EVIDENCE

A. METHODOLOGY

We used pooled time series and cross section observations for 1997 and 2000 to
obtain OLS estimates of the following equation:

LNCR, = B+ B,D; + B3LnX, + B4D*LnX; +

Bs Ln PGNP+ B ¢D*Ln PGNP, + B7D*LN P, )
where CR = CIH, HFA or NIH .
CIH = total recorded intentional homicide, completed per 100,000
inhabitants '
HFA = total recorded intentional homicide committed with firearms per
100,000 inhabitants
NIH = total recorded non-intentional homicide per 100,000 inhabitants
PGNP = per capita GNP
t = 19972000
D: = 0ift =1997; 1if t=2000
P = total police personnel per 100,000 inhabitants
X = gini coefficient or the percentage share of income or

consumption of the highest 10%, the lowest 20% or the lowest
10%.

RS

A~
B. CRIME DATA

Our sources of data on homicide and total policg' personnel per 100,000
inhabitants are the sixth and the seventh Uniged Nations Survey of Crime Trends and
Operations of Criminal Justice Systems. They cover the years 1995 to 1997 and 1998 to
2000, respectively. Crime data were obtained from police statistics. Intentional homicide
is defined as death purposely inflicted by another person, including infanticide; Non-
intentional homicide refers to death not purposely inflicted by another person, including -
manslaughter but excluding traffic accidents resulting in death.

Pointing out deficiencies in official crime data, Fajnzylber et al. noted the
following regarding homicide:

“Homicide data is of special interest because this crime is usually thought

to suffer the least from the problems of underreporting and underrecording that
afflict official crime statistics. Especially in cross-national studies, the use of
homicide data is also justified by the fact that it is less sensitive to changing
definitions of crimes across legal systems. Even in the United States, experts have




frequently focused on homicides as a proxy for crime, not only because ‘it is a
fairly reliable barometer of all violent crime’ but also because ‘at a national level,
no other crime is measured as accurately and precisely.’ ”

C. RESULTS

Estimates of equation (2) are shown in Tables 1- 3. In Table 2, the elasticities of
the rate of intentional homicide committed with firearms with respect to the gini
coefficient and the percentage share of income or consumption of the highest 10% in
2000 are less than those in 1997. The p values of the differences are 0.0221 and 0.0138,
respectively. In all of the other estimated equations in Tables 1 - 3, the differences
between the elasticities of the homicide rates with respect to measures of inequality of
income and/or consumption, per capita GNP and total police personnel per 100,000
inhabitants in 2000 and those in 1997 are not significant.

1. MEASURES OF INEQUALITY OF
INCOME AND/OR CONSUMPTION

h}

In all of the estimated equations in Tables 1-3, the coefficients associated with
measures of inequality of income and/or consumption are sigitficant, with maximum p
values equal to 0.0009, 0.0053 and 0.0106 on completed intentional homicide, intentional
homicide committed with firearms and non-intentional homicige, respectively. The
elasticities with respect to the gini coefficient and the percentag& share of income or
consumption held by the highest 10% are positive. They are negative with respect to the
percentage share of income or consumption held by the poorest 10% and by the poorest
20%. Greater income inequality and lower share in jncome or<consumption of the poorest
sectors are associated with higher homicide rates. 2 :

Fleisher and Erlich, pioneers in studying the effects of income levels and income
disparities on the incidence of crime, found significant crime-inducing impact of income
inequality. Erlich’s interpretation of this result is that greater income inequality is an
indication of a larger absolute differential between payoffs from legal and illegal
activities. Deprivation theory regards economic inequality as a cause of violent crime
since relative deprivation can lead to frustration and anger.
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In their analysis of the determinants of national crime rates covering the period
1970 to 1994 in a sample of 45 countries for intentional homicides and 34 countries for
robberies, Fajnzylber et al. found income inequality as measured by the gini index a
significant positive determinant of national robbery and homicide rates. Analyzing cross-
national panel data, Neumayer (2003) argued that “the apparent link between income
inequality and homicide might be spurious.'® Bourguignon (1999) argued that “the
significance of inequality as a determinant of crime in a cross-section of countries may be
due to unobserved factors simultaneously affecting inequality and crime rather than to
some causal relationship between these two variables.” !!

Fajnzylber et al. cited the limited amount and the unequal distribution of crime
prevention efforts that could be present in more unequal countries as a factor that could
lead to such spurious correlation between income inequality and crime rates. From their
additional analysis of factors that could affect both income inequality and crime, namely:
the existence of educational inequality, and the degree of income and ethnic polarization,
they concluded that income inequality has a significant and independent impact on
intentional homicide and robbery rates. They claimed that “this is consistent with the
observation in Neapolitan (1997) and LaFree (1999) to the effect that the most robust
finding in cross-national crime research has been the positive relationship between
income inequality and homicides” '? and that “this conclusion is not only derived from
studies based on official crime statistics but is also present in those based on
victimization rates from household surveys.”

2. PERCAPITA GNP N

The elasticities of rates of intentional homicide comn%?;l with firearms and of
non-intentional homicide with respect to per capita GNP are mof Sfgnificant. In Table 1,
the elasticities of the rate of completed intentional homicide with respect to the same
variable are negative and significant, with maximum p value gqual to 0.0077.

N

4

10 Neumayer, Eric, (2003), “Good Policy can Lovger Violent éﬁme: Evidence from a
Cross-Panel of Homicide Rates, 1980-97,” Journal of Peace Résearch 40(6): 619-640.

" Francois Bourguignon, “Crime, Violence and Inequitable Development,” Paper
prepared for the Annual World Bank Conference on Development Economics,
Washington, D.C., April 28-30, 1999,
http://www.worldbank.org/research/abcde/washington 1 1/pdfs/bourg.pdf

' Neapolitan, Jerome L. (1997), Cross-National Crime: A Research Review and Sourcebook.
Westport, Connecticut: Greenwood Press. '

LaFree, Gary (1999), “A Summary and Review of Cross-National Comparative Studies of
Homicide.” In M. Dwayne Smith and Margaret A. Zahn, eds., Homicide: A Sourcebook of Social
Research. Thousand Oaks, CA: Sage Publications.
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In their Cross-country analysis of determinants of intentional homicide, F ajnzylber
et. al. used two alternative sources of crime data, namely, the United Nations World
Crime Surveys (UN) and the World Health Organization Mortality Statistics (WHO). The

based on data from the UN; It is negative and significant in their regression equations
based on data from WHO. There are differences in these two samples, namely: 1) The
UN data cover the period 1970-1994 ; the WHO data cover 1965 95, 2) Homicide is
defined as “death purposefully inflicted by another person, as determined by an
accredited public health official” in the WHO data set; In the UN surveys, intentional
homicide refers to death purposely inflicted by another person, including infanticide, as
recorded in police statistics; 3) The authors reported that while the two sample sizes
are equal to 45, their composition are different and that in the WHO data set,

The sign and significance of the coefficients associated with per capita GNP in
“Table 1 are consistent with those found by Fajnzylber et al. based on data from WHO.

" and 2000.

Field €1990)" and Erlich (1973) found significnt positive effects of income on
violent crime. Yue-Chim Richard Wong found a weak positive effect of rea] per capita
net national income on the overall crime rate in Englanﬁ?‘gg Wales in 1857-92. The
Center for Internationa] Crime Prevention noted that “the prevalence of both property

"*See FIELD, §. (1990), “Trends in Crime and their Inte;pre}ation: a Study of Recorded
Crime in England and Wales,” Research Study No. 119, London, HM Stationary Office
1990, R Home Office AT O 90 1 in the literature survey identifying key economic,
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arrest rates was found by Fleisher, who argued that the ambiguity of the effect on crime
of higher levels of income is due to the correlation of income with both the opportunity
cost and the expected payoff from crime

3. THE PROBABILITY OF
APPREHENSION AND CONVICTION

In the estimated equations in Table 1, the elasticities of completed intentional
homicide rate with respect to the total police personnel per 100,000 inhabitants are
positive, with maximum p value equal to 0.0285. Those of the rates intentional homicide
committed with firearms and of non-intentional homicide with respect to the same
variable are not significant.

In their aforementioned analysis based on UN surveys, Fajnzylber et al. found the
coefficient on police personnel per 100,000 inhabitants significantly negative in the case
of intentional homicide and significantly positive in the case of robbery. Noting that
“countries with higher incidence of homicides tend to have larger police force and
tougher criminal legislation,” they claimed that reverse causality should lead to a positive
bias in the estimation of the coefficient of this variable. They concluded that finding a
significantly negative coefficient on a deterrence proxy means that its crime-reducing
impact is large enough to overcome the positive bias due toeverse causality. Thus, a
positive bias due to reverse causality that overcomes this crime-reducing impact can lead
to a significantly pdsitive coefficient on a deterrence proxy.

Other possible causes of a positive relationship betwg? crime and the probability
of apprehension and punishment can be found in‘the literaturd=The probability of
apprehension may be perceived as low by individuals living in areas with high crime
rates because the resources spent in apprehending each criminal tend to be low, as argued
by Sah (1991)" In such event, an increase in the probability of apprehension and
punishment due to the high crime rate can lead toda higher crime rate because of the low
perception of the probability of apprehension. Erlich noted that in a riot, for example, the
probability of apprehension of individual rioters, as well as of offenders committing other
crimes, decreases considerably below its normal level due to the excessive load on local
police units. He identified this as a source of external economies in criminal activity.
Weatherburn, Topp, Midford and Allsop (2000) noted the suggestion of some studies that
the deterrent effect of formal sanctions arises principally from the social stigma caused
by their imposition. Fear of stigma depends on punishment’s being a rare event. A
criminal record cannot be socially isolating if it is commonplace. Thus the deterrent

* Sah, Raj. (1991). “Social Osmosis and Patterns of Crime.” Journal of Political Economy 99:
1272-1295. ‘
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effect may be eroded by an increase in the proportion of the population affected by this
stigmatisation. 'S ‘

Negative relationships of crime rates to measures of deterrence are also reported
in the literature. In some perceptual deterrence studies, self-reported criminality was
found to be lower among people who perceived the sanction risks as higher (eg Grasmick
& Bursik, 1990; Paternoster & Simpson, 1997).!” Using cross-sectional data by US state
for 1959-61, Gibbs (1968) found that those states with a higher probability of punishment
had lower murder rates.'® FErlich found that rates of specific crime categories varied
inversely with estimates of the probability of apprehension and punishment by
imprisonment, measured by the number of offenders imprisoned per offenses known to
have occurred.

A possible interaction between certainty of punishment and severity was pointed
out by Ross and La Free (1986)."° When charges attract harsher penalties, defendants
fight them more aggressively, prosecutors are more willing to plea bargain, and judges
and jurors are less willing to convict (Ross, 1976).2° Where the likelihood of punishment
is very low, the potential offender discounts the risk of even more severe penalties as
negligible. Thus, severe penalties can decrease the probability of punishment.

CONCLUSION

«

The coefficients on inequality of income or consumption are significant in all of
our estimated equations on completed intentional homicide and intentional homicide

'*Don Weatherburn, Libby Topp, Richard Midford and $teve Allsopp (2000) “Drug
Crime Prevention and Mitigation: A Literature Review esearch Agenda,” Published
by the NSW Bureau of Crime Statistics and Research, Attorney General’s Department,
Sydney, Australia, http://www.lawlink.nsw. gov.au/bocsar1.nsf/files/r49.pdf/$file/r49. pdf

17 Grasmick, HG. & Bursil::, R.J. Jr 1990, «“C ience, sigx{iﬁcam others and rational choice;
Extending the deterrence model”, Law and Sociéty Review vol. 24, pp. 837-361.

Paternoster, R. & Simpson, S. (1997), “Sanction threats and appeals to morality: Testing
a rational choice theory of corporate crime”, Law and Society Review. vol. 30, 549-584

"*Gibbs, I.P. (1968), “Crime, punishment and deterrence”, Southwestern Social Science
Quarterly, vol. 48, pp. 515-530

“Ross, HL. & La Free, G.D. (1986), “Deterrence in criminology and social policy”, in
Behavioural and Social Science: Fifty Years of Discovery, eds N.J. Smelser & D R. Gerstein,
National Academy Press, Washington, D.C, pp. 129-152.

% Ross, H.L. (1976), “The neutralisation of severe penalties: Some traffic law studies”, Law and
Society Review, vol. 10, pp. 403-413.
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committed with firearms .These are consistent with the findings of Fajnzylber et al., who
claimed that income inequality has a significant and independent impact on intentional
homicide rate and that “this conclusion is not only derived from studies based on official
crime statistics but is also present in those based on victimization rates from household
surveys.” The coefficients on the same explanatory variables are also s1gmﬁcant in our
estimated equations on non-intentional homicide.

We found a significant and negative relationship of per capita GNP with
completed intentional homicide. This is consistent with the finding of Fajnzylber et al. in
their cross-country analysis of determinants of homicide rates based on data obtained
from WHO but not with their analysis based on the United Nations World Crime
Surveys. We found a significantly positive relationship of police personnel per 100,000
inhabitants and completed intentional homicide. Fajnzylber et al. also found the
relationship of police personnel per 100, 000 inhabitants with intentional homicide
significant but with a different sign. The size and composition of our samples, as well as
time periods, are different from theirs.2!

ighy,

% Cassen and Associates (1994) hypothesize that, in the case of the relationship of aid
and growth in cross-country analyses, ambiguity might depend on country groupings and
time period chosen. See Cassen, R. and Associates (1994), Does Aid Work? 2nd edition,
Oxford: Clarendon Press in Abuzar Asra et al., “Poverty and Foreign Aid: Evidence from
Recent Cross-Country Data,” ERD Working Paper Series No. 65, March 2005.
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