
Edu
ation, Inequality and Violent Crime in MinasGerais.Frédéri
 Pue
h∗September 20, 2005CERDI-CNRS, Université d'Auvergne
Abstra
tThis paper studies the in�uen
e of edu
ation and relative depriva-tion on violent 
rime in the 
ontext of a developing 
ountry. It proposesan e
onometri
 estimation of the determinants of violen
e for 723 mu-ni
ipalities of Minas Gerais, one of the 26 Brazilian states. Edu
ationhas a signi�
ant redu
ing e�e
t upon interpersonal 
rime while violentproperty 
rime is mainly in�uen
ed by inequality.

Keywords: violent 
rime, deprivation, edu
ation, Minas Gerais.JEL 
odes: D63, I21, K42, O54
∗CERDI, 65 bd François Mitterrand, 63000 Clermont-Ferrand, FRANCE. Phone: (33)4 73 17 74 33; Fax: (33) 4 73 17 74 28. e-mail: frederi
.pue
h�u-
lermont1.fr.1



1 Introdu
tionIn 2001, Brazil experien
ed homi
ide rate of 23 per 100,000 inhabitants androbbery rate of 395 per 100,000 inhabitants (Ministério da Justiça 2002).These rates are very high 
ompared to neighbor 
ountries (respe
tively 8and 135 for Argentina, 8 and 279 for Uruguay in 2001), to Western Europe(respe
tively 4 and 229 for Fran
e, 3 and 69 for Germany) and even tothe United States (respe
tively 5.5 and 148.5)1. As a 
onsequen
e, safetyhas be
ome one of the main publi
 and private 
on
ern in Brazil and LatinAmeri
a over the past 20 years (Bourguignon 1999, Pradhan and Ravallion2003).Determinants of 
rime have raised interest of so
ial s
ientists, and par-ti
ularly of e
onomists and so
iologists. E
onomists rely hugely upon thetheoreti
al framework of individual behavior developed by Be
ker (1968)and Ehrli
h (1973), 
onsidering 
riminals as �normal� individuals, respond-ing to in
entives and trying to maximise their expe
ted utility following atrade-o� between legal market a
tivities and the illegal se
tor. So
iologi
altheory, in the wake of Merton (1997), 
onsiders for its part 
rime and vio-len
e as a deviant behavior 
oming from the inadequa
y between individualand so
iety. An extension of this theory is to 
onsider 
rime as a response torelative deprivation, like Kawa
hi et al. (1999). Surprisingly, there are fewre
ent works trying to relate edu
ation to 
rime, the most signi�
ant beingthat of Usher (1997), who studies the deterrent impa
t of edu
ation's �
ivi
externality� upon 
rime at a theoreti
al level.1Interpol (2002), www.interpol.int 2



The goal of this paper is to study how edu
ation is linked to 
rime, bothat theoreti
al and empiri
al level, in the 
ontext of a developing 
ountry.It presents an e
onometri
 estimate of the model for 723 muni
ipalities ofMinas Gerais, one of the 26 Brazilian states.Se
tion 2 of this paper presents the theoreti
al framework, founded on aBe
kerian setting, and dis
usses the impa
t of edu
ation on violen
e. Se
-tion 3 presents the data. Crime rates are re
orded in a newly used data-base, whi
h provides data at the muni
ipal level for Minas Gerais, one the26 Brazilian states, lo
ated in the Southeastern region (muni
ipality is thesmallest administrative unit in Brazil). Our database is a 
ross-se
tion of723 muni
ipalities of Minas Gerais for the year 2000. Though 
rime data
ome from poli
e re
ords, whi
h are well-known to undermine �true� 
rimelevels, this database is, to our knowledge, the one that provides the bestdata 
on
erning Brazil and the only one of that kind for this 
ountry. In-deed, the 
hoi
e of Minas Gerais has been 
onditioned by the existen
e andavailability of this database. Se
tion 4 presents the main results of e
ono-metri
 estimates of violent 
rime rates against property and against persons,with a spe
ial look at the impa
t of edu
ation variables. The main �nding ofthis paper is that primary s
hooling redu
es signi�
antly violen
e. However,violent e
onomi
 
rime is not in�uen
ed by edu
ation but rather by in
omeinequality. Se
tion 5 
on
ludes and raises some poli
y impli
ations.
3



2 Theoreti
al ba
kground2.1 The framework of 
rime e
onomi
sA

ording to the e
onomi
 theory of 
rime, initiated by Be
ker (1968) andEhrli
h (1973), 
riminals are like other individuals, seeking to maximise theirexpe
ted utility and responding to in
entives. Crime is seen as the out
omeof a rational 
hoi
e of time allo
ation between legal and illegal a
tivities.Hen
e, ea
h agent 
ompares his expe
ted earnings in legal and illegal se
tor,
riminals being those for whom the former is less than the latter. This 
hoi
eis expe
ted to be largely in�uen
ed by deterren
e, that is by the probabilityof apprehension and the size of punishment: the more the deterren
e, the lessthe number of 
rimes and 
riminals. Following e
onomi
 theory, property
rime is also indu
ed by in
ome inequality, sin
e it is seen by the poorestindividuals as a way to in
rease their in
ome (Bourguignon 1999). However,this point of view is somewhat restri
tive sin
e it gives no explanation toviolent 
rime su
h as homi
ide, assault or rape, whi
h are 
ommitted withoutany e
onomi
 in
entive.2.2 Introdu
ing deprivation in 
rime models2.2.1 What is relative deprivation?Relative deprivation is a so
iologi
al 
on
ept, more and more used by e
ono-mists, mainly to explain migration. Yitzhaki (1979) de�nes relative depriva-tion as follows:�We 
an roughly say that [a person℄ is relatively deprived of X4



when (i) he does not have X, (ii) he sees some other person orpersons, whi
h may in
lude himself at some previous or expe
tedtime, as having X (whether or not this is or will be in fa
t the
ase), (iii) he wants X, and (iv) he sees it as feasible that heshould have X.�There are two 
omponents in the 
on
ept; not having X and wanting it
ause deprivation, while 
onditions (ii) and (iv) ensure relativity. Povertyand/or low edu
ation 
ause absolute deprivation, while in
ome inequality(and maybe edu
ation inequality) involves relative deprivation. The responseto relative deprivation is the willingness to improve one's own position rela-tive to that of other people. Stark (1991) sees rural-to-urban migration as aresponse to relative deprivation, higher wages in urban se
tor in
iting ruralpeople to migrate, in order, not to in
rease in
ome per se, but to get a higherso
ial position. It is possible and rather easy to adapt this setting to the
rime de
ision.2.2.2 Linking 
rime to relative deprivationThe so
iologi
al theory of 
rime, largely in�uen
ed by Merton (1997), farfrom 
onsidering 
rime as an individual 
hoi
e, gives a so
ial explanation.All individuals in a so
iety are assumed to share 
ommon values, parti
-ularly 
ommon goals and 
ommon �legitimate� ways to rea
h these goals.Following Merton (1997), 
rime is a way for individuals to �adapt� them-selves to the so
iety in the sense that individuals who 
ommit a 
rime followthe same goals as the whole so
iety but di�er in their respe
t of rules and5



norms. Moreover, giving too mu
h importan
e to the goals 
an make indi-viduals ignoring totally the means (and their legitima
y) and lead so
iety toa situation of anomie (absen
e of norms). In su
h a situation, individualswho failed to rea
h so
ial goals (whi
h, for Merton, is individual su

ess ina 
ompetitive so
iety) are frustrated, all the more when they fa
e su

essfulpeople, and get alienated from so
iety. Crime, espe
ially violent 
rime, is nomore than a response to individual alienation. More re
ently, several worksin so
ial s
ien
es (Kennedy et al. 1998, Kawa
hi et al. 1999) have developedmodels linking violen
e to relative deprivation.In this paper, we stay in a Be
kerian setting and just add a relative de-privation 
omponent. The traditional e
onomi
 modeling of 
rime 
an be
onsidered as in
omplete in the sense that individuals do not only 
ompareexpe
ted earnings in the legal se
tor and expe
ted returns from illegal a
tiv-ities, they also 
ompare their own in
ome to that of other people, espe
iallypeople around them. The setting developed in this paper makes 
learer theexpe
ted e�e
t of some key variables on 
rime. First, we 
an 
onsider thetraditional e
onomi
 setting of 
rime (
omparison between legal and illegalin
ome) as a modeling of the e�e
t of absolute deprivation on 
rime : povertyand low edu
ation indu
e individuals to 
ommit 
rimes, both be
ause theexpe
ted legal in
ome and the psy
hologi
al 
ost of punishment are small.Se
ond, we shall add the interpersonal in
ome 
omparison element. Fromthis point of view, in
ome inequality is a (even the) key variable. Moregenerally, relative deprivation 
an 
ome from other variables than in
ome.Edu
ation inequality, or so
ial gap between literate and illiterate people, arealso probably part of the issue. 6



2.3 Dis
ussing the role of edu
ationEdu
ation 
an a
t on 
rime through several 
hannels. First, it has an ef-fe
t on violent 
rime through the a

umulation of human 
apital, has it isformalized by Lo
hner (2004). Individuals a

umulate human 
apital, thenbe
ome more produ
tive and get a higher wage thanks to edu
ation. In-deed, one's propension to 
ommit a 
rime should be smaller. However, thein�uen
e of edu
ation on 
rime through the level of in
ome is twofold. Onthe �rst hand, edu
ation in
reases the expe
ted legal in
ome (parti
ularlywages), whi
h leads to an in
rease of the opportunity 
ost of 
rime. But onthe other hand, following Lo
hner and Moretti (2004), this e�e
t 
annot bedenied only under the hypothesis that edu
ation does not raise the returnsto 
rime. If it is assumed that �skilled� 
riminals are more e�
ient than theunskilled ones, as it is the 
ase on the market for legal jobs, edu
ation 
anbe pro-
rime. The total e�e
t is thus unde�ned and a
tually depends on therelative skill-intensiveness of legal and illegal a
tivities.In a di�erent approa
h, Usher (1997) 
onsiders the �
ivi
 externality� ofedu
ation to explain its 
rime-redu
ing e�e
t. Following this author, edu
a-tion �produ
es� good 
itizens, 
ontributes to the 
reation of 
ommon valuesamong individuals and is thus a deterrent to 
rime. More pre
isely, Usherdevelops a theoreti
al model with two agents, farmers (who produ
e grain)and bandits (who steal grain). Edu
ation involves an immediate drop in 
on-sumption but in
reases wages. Moreover, the propensity to banditry of ea
hagent is a de
reasing fun
tion of edu
ation. This assumption 
onstitutes thesour
e of the 
ivi
 externality, sin
e the propensity to banditry is de�ned7



as the di�eren
e between the in
ome re
eived while being a bandit and thein
ome one would a

ept to be
ome a farmer. In this model, edu
ation hasthus no e�e
t on opportunities but only on the propensity to 
rime.2.4 A des
riptive model of 
rimeLet us 
onsider the expe
ted net bene�t from 
rime for individual i, Bi. Anindividual de
ides to 
ommit a 
rime as long as Bi is positive. FollowingFajnzylber et al. (2002), this expe
ted net bene�t depends on gains (namelyloots, li) and 
osts of 
rime, 
omposed of a dire
t 
ost, ci, a 
ost fromdeterren
e (the probability of apprehension, pi and the size of punishment,
fi) and two immaterial 
osts, the legal wage the 
riminal would have earnedhad he work instead of 
ommitting a 
rime (wi) and the moral 
ost of 
rime(mi). One also has to 
onsider the e�e
t of relative deprivation, measured bythe gap between one's own in
ome and the average level of in
ome (w̄−wi),as well as the in�uen
e of edu
ation (ei). One has to keep in mind thatedu
ation has an overall undetermined e�e
t and that it also has indire
te�e
ts through the other variables, parti
ularly the level of in
ome, wi, andthe moral stan
e, mi.

Bi = B(pi, fi, li, ci, wi, mi, w̄ − wi, ei)

∂B
∂pi

, ∂B
∂fi

, ∂B
∂mi

, ∂B
∂wi

, ∂B
∂ci

< 0

∂B
∂li

, ∂B
∂(w̄−wi)

> 0

∂B
∂ei

=?

(1)
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3 The dataThis paper fo
uses on 
rime issues in muni
ipalities of Minas Gerais, one ofthe 26 Brazilian states, lo
ated in the Southeastern region, the wealthiestbut also the most violent of Brazil. However, Minas Gerais has 
rime ratessmaller than its neighbors states sin
e a signi�
ant part of the state is stillrural and involved in agri
ulture and mining a
tivities.3.1 Measuring 
rimeCrime data used in this paper are issued from a database 
onstru
ted bythe Fundação João Pinheiro and the Universidade Federal de Minas Geraisfrom poli
e data. It 
ontains, for the 723 muni
ipalities of Minas Gerais2, thenumber of o

urren
es and the gross 
rime rate per 100,000 inhabitants, forseveral violent 
rimes separately and for aggregated violent 
rimes againstpersons and against property. This paper uses a 
ross-se
tion of these 723muni
ipalities for the year 2000 only, be
ause of the limitation of e
onomi
and so
ial data at the muni
ipal level. Violent e
onomi
 
rime is measuredby an aggregated violent 
rime rate against property, whi
h is the sum ofrobbery, armed robbery and 
ar-stealing. Similarly, interpersonal 
rime ismeasured by an aggregated violent 
rime rate against persons, whi
h is thesum of homi
ide, tentative of homi
ide and assault. Finally, an aggregatedvariable of violent 
rime is used, whi
h is just the sum of the pre
edingvariables.2Minas Gerais now has 853 muni
ipalities but the database was 
onstru
ted when therewere only 723, thus number of o�enses and population for the newly 
reated muni
ipalitiesare added to the muni
ipality they formerly belong to.9



This database has the advantage to give data as disaggregated as possible,muni
ipality being the smallest administrative unit in Brazil. Moreover,Minas Gerais is the state with the largest number of muni
ipalities overBrazil, a sign of the willingness of de
entralization of this state. Finally, itis 
onsidered, by both Brazilian government and the World Bank that �themuni
ipal level is one of the most e�e
tive entry point for 
rime and violen
eprevention� (World Bank 2003). As a 
onsequen
e, the new Plano Na
ionalda Segurança Publi
a (National Plan for Publi
 Safety) puts muni
ipalities in
harge of the publi
 safety poli
y. Moreover, this database has the advantageto be newly used in e
onomi
s. To the best of our knowledge, Beato andReis (2000) are the only authors who already used it3.3.2 Explanatory variablesThe sample is a 
ross-se
tion of 723 muni
ipalities of Minas Gerais for theyear 2000, whi
h was a 
ensus year in Brazil and for whi
h the best e
onomi
and so
ial data are available at the muni
ipal level. During the 
ensus, over25 per 
ent of households are 
overed by a detailed survey, both at house-hold level (about 460,000 households for Minas Gerais in 2000) and indi-vidual level (about 2,000,000 people). Household questionnaire deals with
onditions of living and housing while individuals are questioned about theirpersonal 
hara
teristi
s, su
h as in
ome, edu
ation, migration, job, and soforth. The survey 
ontains household and individual weights, 
onstru
ted in3However, Beato and Reis used data for the year 1991, whi
h was the year of thepre
eding 
ensus. However, our database uses poli
e data, whi
h are well-known to un-dermine a
tual 
rime rates sin
e it re
ords only reported 
rime. As a 
onsequen
e, resultsof this paper should be 
onsidered with 
aution.10



order to extend results to the whole population. Most of the variables usedhere were 
onstru
ted by aggregating weighted observations for ea
h muni
-ipality, and then dividing by the muni
ipality's population to get averages.Some other variables 
ome from the Atlas of Human Development in Brazil,
ontru
ted by UNDP on the basis of the 1991 and the 2000 
ensuses.Several edu
ation variables are introdu
ed alternatively. The �rst one isthe average years of s
hooling, whi
h is the main measure of the �output�of the edu
ational system. In order to isolate a possible 
orrelation betweenbasi
 edu
ation only and violen
e, the litera
y rate is introdu
ed in these
ond set of estimations. Then, the shares of the adult population withrespe
tively primary, se
ondary and tertiary edu
ation are introdu
ed inorder to emphasise the impa
t of the several 
omponents of edu
ation uponviolent 
rime. Finally, an edu
ational Gini index is introdu
ed in order toexplore the e�e
t of edu
ational inequality on 
rime. This index was builtby the author, following the methodology proposed by Thomas et al. (2000).E
onomi
 and so
iologi
al theories of 
rime both suggest in
ome inequal-ity to be 
rime-enhan
ing. The Gini 
oe�
ient of in
ome, whi
h measuresinequality within ea
h muni
ipality (but not between) is introdu
ed and ex-pe
ted to have a positive impa
t on 
rime rates4. The average muni
ipalin
ome is introdu
ed as a measure of development. However, sin
e this vari-able is likely to be endogenous, the lagged value (that is average in
ome of1991) is introdu
ed dire
tly in pla
e of the 
urrent value.One must �nally 
ontrol for several stylised fa
ts 
on
erning 
rime and4Yitzhaki (1979) shows the link between relative deprivation and the Gini 
oe�
ientof in
ome. 11



demographi
 and so
ial 
onditions. Crime rates are well-known to be higherin urban and high-population-density areas. For Glaeser and Sa
erdote(1999), 
ities o�er higher expe
ted gains and smaller probabilities of ap-prehension and re
ognition for 
riminals. As su
h, the urbanization rateis introdu
ed in the regressions. Criminals are also well-known to be oftenyoung male, espe
ially for violent 
rimes. This stylised fa
t will be 
ontrolledfor by introdu
ing the fra
tion of male between 15 and 24 years in the overallpopulation. Moreover, so
iologists and 
riminologists have shown that 
rimeis due to family instability and, parti
ularly, that 
rime rates are highly 
or-related with the share of female-headed households. Finally, the share ofpoli
emen in the population is introdu
ed as a measure of deterren
e.3.3 Some des
riptive statisti
sTable 1 gives des
riptive statisti
s and 
orrelations between 
rime rates andso
io-e
onomi
 variables. It 
on�rms some of the intuition of this paper andshows that violent 
rime against property and against persons do not followthe same s
heme. Property 
rime rises with in
ome (at least reported prop-erty 
rime) but is weakly 
orrelated with so
ial and demographi
 
onditions.It is also positively linked to most of the edu
ation variables (a
tually all ed-u
ation variables ex
epted the share of population with a primary-s
hoolinglevel are positively and signi�
antly 
orrelated with e
onomi
 
rime).Table 1 also shows that interpersonal violen
e is less in�uen
ed by e
o-nomi
 
onditions than property 
rime but is signi�
antly dependent fromso
ial and demographi
 
onditions. But the most important, and the maindi�eren
e between interpersonal and e
onomi
 
rime, is the signi�
antly neg-12



ative 
orrelation between ea
h edu
ation variable and 
rime against persons.The negative impa
t of litera
y and primary edu
ation is parti
ularly signi�-
ant, whi
h suggests that muni
ipalities with a high share of their populationbene�ting from basi
 edu
ation are the safest.< TABLE 1 >4 ResultsResults are presented in separate tables for ea
h 
rime rates. Tables 2 and3 present results 
on
erning e
onomi
 
rime and interpersonal violen
e, re-spe
tively, while table 4 presents results for violent 
rime as a whole. In ea
htable, 
olumn (1) is an estimate without any edu
ation variable, 
olumn (2)introdu
es the average years of s
hooling, 
olumn (3) introdu
es the litera
yrate, 
olumn (4) introdu
es simultaneously the share of adult populationwith a primary, se
ondary or tertiary edu
ation, respe
tively, and, �nally,
olumn (5) introdu
es a Gini index of edu
ation. Moreover, regional �xede�e
ts are introdu
ed (ea
h mi
ro-region in
ludes about 10 muni
ipalities).All the regressions also in
lude as 
ontrol variables the average values of ea
hexplanatory variable for the neighbors of ea
h muni
ipality (neighborhoodbeing de�ned as a 
ommon border between two muni
ipalities). This is donein order to 
ontrol for possible spillover e�e
ts between muni
ipalities and forthe possible mobility of 
riminals a
ross muni
ipalities. Finally, tests of spa-tial auto
orrelation of 
rime rates among muni
ipalities have been done (butare not shown here) and suggest the absen
e of su
h a 
orrelation under thisspe
i�
ation (that is when both a mi
ro-region �xed-e�e
t and neighbors'13



average values of explanatory variables are introdu
ed).< TABLE 2 >Table 2 shows results rather 
onform with the dis
ussion above and sug-gests that in
ome inequality, the share of young male in the population andthe share of female-headed households are all signi�
antly 
orrelated withviolent 
rime against persons. However, it also shows mitigated results 
on-
erning the e�e
t of the several edu
ation variables sin
e only the shares ofadult population with primary and se
ondary edu
ation are signi�
antly neg-atively 
orrelated with violen
e. The 
oe�
ients asso
iated with the otheredu
ation variables all have the expe
ted sign but are weakly signi�
ant.Con
erning 
rime against property, table 3 suggests that basi
 edu
ation(measured alternatively by the litera
y rate and the share of adult popula-tion with primary edu
ation) has a positive in�uen
e. A possible explanationis the presen
e of a measurement error in property 
rime rates, this error be-ing 
orrelated with edu
ation. We have to remember that 
rime data usedhere are o�
ial data and, as su
h, re
ord only 
rimes reported to poli
e. Ifthis reporting rate is 
orrelated with edu
ation (that is the more the pop-ulation is edu
ated, the more 
rimes will be reported), it 
ould explain theresults presented here. Moreover, su
h a 
orrelation biases the estimator, sothe results in Table 3 are subje
t to 
aution. This is not the 
ase for table 2,sin
e violent 
rime against persons is measured with more a

ura
y. Finally,table 4 suggests that the share of adult population with primary edu
ation isthe only edu
ation variable in the model to be signi�
antly (and negatively)linked to violent 
rime as a whole. 14



< TABLE 3 >The three tables also suggest that the main determinant of violen
e inMinas Gerais is the inequality of in
ome. The strong and robust 
orrela-tion between this variable and the several measures of violent 
rime usedhere tends to 
on�rm the initial intuition that relative deprivation is 
rime-enhan
ing and that the main issue 
on
erning violen
e is inequality, not thelevel of in
ome per se. These results are in adequa
y with stylised fa
ts
on
erning Brazil as a whole, that is one of the most unequal 
ountry inthe world and for whi
h it is really the main so
ial issue5. Moreover, theintrodu
tion of the edu
ation variables does not 
hange nor the value neitherthe signi�
an
e of the 
oe�
ient asso
iated with the Gini index. Tests ofdi�eren
e of 
oe�
ients were exe
uted for the Gini index among the severalregressions in ea
h table and showed no variation of this 
oe�
ient when theedu
ation variables are introdu
ed, suggesting that the e�e
t of edu
ationis dire
t or, at least, that edu
ation is not related to violen
e through the
hannel of inequality. < TABLE 4 >5 Con
lusion and poli
y impli
ationsThe aim of this paper was to study the link between edu
ation and vio-lent 
rime in the 
ontext of a developing so
iety, the state of Minas Gerais,5As an example, in 2000, in Minas Gerais, the ri
hest 10 per 
ent represented 44 per
ent of total in
ome while the poorest 80 per 
ent represented only 40 per 
ent.15



Brazil, in 2000. Using a database of 
rime rates at the muni
ipal level, we ex-plored the e�e
t of several edu
ation variables on two kinds of violent 
rime,e
onomi
 and interpersonal. Results suggest that these two kinds of 
rimefollow very di�erent s
hemes. On the �rst hand, development has no signi�-
ant relation with 
rime against persons, while in
ome inequality in
reases itand basi
 edu
ation (primary s
hooling) appears to be 
rime-redu
ing. Onthe other hand, property 
rime is enhan
ed by development (be
ause of thein
reasing opportunities it indu
es for 
riminals) and in
ome inequality.These results raise several poli
y impli
ations. First, it appears that theredu
tion of in
ome inequality is really a 
ru
ial issue 
on
erning the im-provement of quality of life in Minas Gerais, and in Brazil as a whole. Saferstreets will not exist as long as in
ome and assets distribution is so unfair.Se
ond, universal basi
 edu
ation has also a role to play in the redu
tion ofviolen
e in Brazil. More generally, results of this paper suggests that rais-ing 
itizenship and so
ial 
apital (edu
ation being only one of the severalways to rea
h this goal) 
an 
ontribute signi�
antly to redu
e violen
e, andparti
ularly �pure� violen
e su
h as homi
ide or assault. Making basi
 edu-
ation universal is parti
ularly needed if we 
onsider that Brazil su�ers from�under-edu
ation� relatively to its in
ome and development level.Finally, we have to remember that data used in this paper are o�
ialstatisti
s of poli
e, well-known to be downward-biased. A nation-wide orstate-wide vi
timization survey would be wel
ome in order to 
ompare resultspresented using o�
ial 
rime rates to those obtained with �true� 
rime rates.
16



Table 1: Correlation between 
rime rates and explanatory variablesVariables Violent 
rime Violent 
rime Violent 
rimeagainst property against persons (total)Average in
ome 1991 0.4429 -0.1166 0.3491Gini index 0.3480 0.1206 0.3438Urbanization rate 0.3804 0.0494 0.3496Poli
emen per 100,000 inhabitants 0.1994 0.0567 0.1918Share of female-headed households 0.2318 0.1942 0.2704Share of male 15-24 year-old 0.0541 0.2557 0.1316Average years of s
hooling 0.4056 -0.1634 0.2997Litera
y rate 0.2821 -0.3095 0.1434Share of adult population with primary edu
ation -0.1304 -0.3639 -0.2366Share of adult population with primary edu
ation 0.4180 -0.0377 0.3540Share of adult population with primary edu
ation 0.3588 -0.1441 0.2644Edu
ation Gini index -0.2431 0.2508 -0.128017



Table 2: Edu
ation and violent 
rime against persons(1) (2) (3) (4) (5)Average in
ome 1991 -0.000 0.001 0.001 -0.000 0.001(0.10) (0.55) (0.37) (0.05) (0.27)Gini index 2.154 2.296 2.154 1.819 2.115(3.08)*** (3.25)*** (3.08)*** (2.61)*** (3.02)***Urbanization rate 0.475 0.695 0.654 0.659 0.527(0.94) (1.34) (1.24) (1.23) (1.06)Share of female-headed households 20.226 21.892 20.480 21.059 20.685(2.94)*** (3.15)*** (2.99)*** (3.06)*** (3.01)***Share of male 15-24 year-old 25.524 24.884 24.086 23.240 24.427(2.96)*** (2.91)*** (2.82)*** (2.76)*** (2.87)***Poli
emen /100.000 inhabitants -38.921 -34.759 -35.677 -20.992 -39.836(0.67) (0.59) (0.61) (0.36) (0.68)Average years of s
hooling -0.989(1.55)Litera
y rate -1.254(1.61)Adult population with primary edu
ation -4.536(3.72)***Adult population with se
ondary edu
ation -0.551(2.09)**Adult population with tertiary edu
ation -0.078(1.28)Edu
ation Gini index 1.504(1.57)Inter
eipt -6.622 -5.074 0.410 -11.177 -8.218(2.49)** (1.85)* (0.09) (2.66)*** (2.35)**Observations 723 723 723 723 723

R
2 0.34 0.34 0.34 0.36 0.34Robust t statisti
s in parentheses. * signi�
ant at 10%; ** signi�
ant at 5%; *** signi�
ant at 1%.Crime rate and edu
ation variables are expressed in logarithms.All regressions in
lude mi
ro-region �xed-e�e
ts as well as neighbors' average values of every explanatory variables.
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Table 3: Edu
ation and violent 
rime against property(1) (2) (3) (4) (5)Average in
ome 1991 0.009 0.007 0.007 0.009 0.009(4.15)*** (2.98)*** (3.19)*** (3.75)*** (3.96)***Gini index 3.623 3.427 3.477 3.799 3.618(4.46)*** (4.26)*** (4.42)*** (4.61)*** (4.45)***Urbanization rate 0.529 0.281 0.079 0.411 0.526(1.10) (0.55) (0.16) (0.78) (1.08)Share of female-headed households 13.605 12.097 14.323 13.675 13.630(2.18)** (1.93)* (2.31)** (2.12)** (2.18)**Share of male 15-24 year-old 33.331 33.938 34.465 34.520 33.333(4.03)*** (4.07)*** (4.14)*** (4.17)*** (4.02)***Poli
emen /100.000 inhabitants 98.474 87.187 87.678 84.238 98.067(1.52) (1.34) (1.36) (1.31) (1.52)Average years of s
hooling 1.242(1.62)Litera
y rate 3.049(3.20)***Adult population with primary edu
ation 2.171(1.72)*Adult population with se
ondary edu
ation 0.391(1.28)Adult population with tertiary edu
ation -0.032(0.24)Edu
ation Gini index -0.149(0.15)Inter
eipt -5.315 -5.794 -12.235 -3.598 -5.726(1.84)* (1.96)* (2.37)** (0.72) (1.42)Observations 723 723 723 723 723

R
2 0.46 0.46 0.47 0.46 0.46Robust t statisti
s in parentheses. * signi�
ant at 10%; ** signi�
ant at 5%; *** signi�
ant at 1%.Crime rate and edu
ation variables are expressed in logarithms.All regressions in
lude mi
ro-region �xed-e�e
ts as well as neighbors' average values of every explanatory variables.
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Table 4: Edu
ation and violent 
rime(1) (2) (3) (4) (5)Average in
ome 1991 0.005 0.005 0.004 0.004 0.005(2.45)** (2.30)** (2.28)** (2.03)** (2.57)**Gini index 2.102 2.140 2.029 1.920 2.070(3.22)*** (3.31)*** (3.18)*** (2.90)*** (3.19)***Urbanization rate 0.426 0.506 0.365 0.513 0.461(1.01) (1.11) (0.79) (1.11) (1.08)Share of female-headed households 15.377 16.131 15.975 15.588 15.735(2.58)** (2.69)*** (2.68)*** (2.59)*** (2.64)***Share of male 15-24 year-old 27.465 27.186 26.706 26.382 26.665(3.60)*** (3.54)*** (3.48)*** (3.46)*** (3.47)***Poli
emen /100.000 inhabitants 47.955 46.840 45.511 54.111 46.934(0.91) (0.87) (0.86) (0.98) (0.88)Average years of s
hooling -0.309(0.46)Litera
y rate 0.377(0.47)Adult population with primary edu
ation -2.497(2.12)**Adult population with se
ondary edu
ation -0.235(0.91)Adult population with tertiary edu
ation -0.049(0.73)Edu
ation Gini index 0.970(1.06)Inter
eipt -5.107 -4.039 -2.089 -6.882 -6.628(2.07)** (1.59) (0.46) (1.68)* (2.03)**Observations 723 723 723 723 723

R
2 0.38 0.38 0.38 0.39 0.38Robust t statisti
s in parentheses. * signi�
ant at 10%; ** signi�
ant at 5%; *** signi�
ant at 1%.Crime rate and edu
ation variables are expressed in logarithms.All regressions in
lude mi
ro-region �xed-e�e
ts as well as neighbors' average values of every explanatory variables.
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