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a b s t r a c t

In this paper, we discuss our finding that crime was on the rise not only in Brazil's urban areas, but also in
rural ones between 1988 and 2009. Its main objective is to investigating how different economic, de-
mographic and other variables can help one understand criminal victimization in Brazilian rural areas.
Data from a 2009 national survey were used to fit probit models for four types of crime: theft, robbery,
attempted theft/robbery, and physical assault. Moreover, we estimated a model for a category that en-
compasses the three first crimes. We found that men, middle-age and single people in rural areas are at a
higher risk of being victimized, as well as higher-income and more educated people living in those areas.

© 2014 Elsevier Ltd. All rights reserved.
1. Introduction

The problem of violence has been of great concern for the Bra-
zilian population over the last 25 years. The fast urbanization
process observed in Brazil between 1940 and 1990 changed not
only dramatically its cities, but also its rural areas. It is therefore
important to understand the incidence of crime in these different
areas of the country and how it has evolved in recent years. Until
the mid-80s, however, the criminality issue was not at the core of
Brazilian social debate and this is especially true in relation to rural
areas.

Although less than 14% of the Brazilian population lives in rural
areas today as a result of urbanization, this population is also
experiencing an increase in violence. Data from the national survey
used in this paper show, for example, that attempted robbery/theft
victimization (This category encompasses both attempted robbery
and attempted theft, but excludes consummated cases of theft and
robbery) in rural areas in Brazil increased by 296% between 1988
and 2009. However, high growth rates were also observed for other
crimes investigated here: theft, robbery and physical assault (as-
sault is an aggravated physical attack, a crime against a person). This
upward trend is widespread in different states and regions of Brazil
and crime rates in a single state are typically different in rural and
urban areas, depending on the type of crime. In terms of both theft
and robbery, urban areas experienced higher growth rates than
rural ones between 1988 and 2009. The opposite was observed for
physical assault and attempted theft/robbery, whose growth rates
were higher in rural areas (see Table 5). All of these facts suggest
that growth of violence in Brazil is neither an issue affecting only
specific regions of the country nor an urban problem alone. For this
reason, it is important to investigate rural and urban areas
separately.

Emphasizing the focal issue of this paper, i.e. victimization in
rural areas, it is necessary to highlight that crime incidence can also
change from one community to another and from one space to
another. Muhammad (2002) points out that many papers on crime
and victimization have been written for urban areas, as these
problems tend to be more prevalent in urban communities, but
they are also increasingly prevalent in rural areas nowadays (e.g.,
theft of cattle and other animals, produce, inputs, equipment, etc.).
In fact, Rand and Catalano (2007), for example, found that violent
victimization in sampled rural areas increased by 62% between
2005 and 2006 in the U.S.. This phenomenon is associated with the
fact that urban areas are increasingly close to rural ones and
therefore are also exposed to their negative elements. As observed
above, there is no absolute isolation between rural and urban areas,
and it is easier for thieves to hide in rural areas since they are
theoretically less policed than cities.
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Table 1
Percentage of people who felt secure in their home, neighborhood and city in rural
and urban areas, by Brazilian regions, 2009.

Region Rural Urban

Home Neighb. City Obs Home Neighb. City Obs

North 80.07 74.91 62.84 9072 69.20 55.61 44.20 34,581
Northeast 85.41 80.02 68.78 22,360 76.34 60.74 44.97 83,252
Mid-West 84.79 81.92 68.18 4243 74.66 62.15 52.36 32,726
Southeast 84.27 81.32 71.30 8026 78.69 66.62 49.94 91,698
South 84.74 83.26 73.13 7396 81.34 70.49 57.93 44,156
Brazil 84.47 80.38 69.34 51,097 77.54 64.66 49.69 286,413

Source: 2009 PNAD, IBGE (see Table A.2).

Table 2
Percentage of people using safety devices to protect themselves in rural and urban
areas by Brazilian regions, 2009.

Region Area Additional locks Window bars Alarms Dogs Obs

North Rural 9.84 7.46 1.72 17.58 9072
Urban 23.64 40.61 15.79 12.99 34,581

Northeast Rural 6.64 4.80 2.26 9.75 22,360
Urban 20.07 39.42 17.86 7.63 83,252

Mid-West Rural 4.88 17.49 4.86 23.10 4243
Urban 18.91 44.68 25.27 14.80 32,726

Southeast Rural 8.75 13.46 5.88 12.61 8026
Urban 18.06 42.89 22.61 8.44 91,698

South Rural 7.17 6.60 4.87 18.90 7396
Urban 23.73 34.61 23.24 12.72 44,156

Brazil Rural 7.41 7.88 3.52 13.36 51,097
Urban 19.82 40.83 21.28 9.67 286,413

Source: 2009 PNAD, IBGE (see Table A.3).

Table 3
Percentage of victimization in Brazil by type of crime, 1988 and 2009.

Type of crime 1988 2009 %D

(1) Theft or robbery 5.44 7.32 34.5
(2) Attempted theft/robbery 1.63 5.36 228.8
(3) Physical assault 1.03 1.55 50.4
(4) Property crimes e (1) or (2) 6.40 9.18 43.4

Sample size: 224,941 in 1988; 337,510 in 2009.
Source: 1988 and 2009 PNAD, IBGE.

Table 4
Percentage of victimization in rural and urban areas, by type of crime, Brazilian
regions, 2009.

Region Area Theft or
robbery

Physical
assault

Attempted
theft/robb.

Sample
size

North Rural 5.28 1.38 4.08 9072
Urban 11.43 2.02 7.96 34,581

Northeast Rural 2.56 1.01 1.74 22,360
Urban 9.31 2.10 6.22 83,252

Mid-West Rural 3.28 0.91 2.18 4243
Urban 9.47 1.75 7.27 32,726

Southeast Rural 2.88 0.88 2.27 8026
Urban 6.97 1.39 5.26 91,698

South Rural 3.31 0.88 2.03 7396
Urban 7.56 1.55 6.10 44,156

Brazil Rural 3.05 0.99 2.14 51,097
Urban 8.11 1.65 5.95 286,413
Both 7.32 1.55 5.36 337,510

Source: 2009 PNAD, IBGE (see Tables A.4 and A.5).

Table 5
Growth rate of victimization (%), Brazil, 1988e2009.

Region Area %D 1988e2009

Theft or robbery Physical
assault

Attempted
theft/robb.

North Urban 64.7 57.8 332.6
Northeast Rural �0.4 159.0 228.3

Urban 68.1 90.9 281.6
Mid-West Rural 25.2 71.7 246.0

Urban 46.4 62.0 139.9
Southeast Rural 23.1 54.4 320.4

Urban 9.8 16.8 160.4
South Rural 5.8 23.9 275.9

Urban 0.1 10.7 199.0
Brazil Rural 16.0 94.1 296.3

Urban 27.1 37.5 197.5
Both 34.5 50.4 228.8

Sample size: 224,941 in 1988; 337,510 in 2009.
Note: The 1988 PNAD does not cover rural areas in the North.
Source: 1988 and 2009 PNAD, IBGE (see Tables A.4 and A.5).
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An important question raised is why criminals choose rural
areas to commit their crimes? Criminals look for secluded targets
(houses, etc.), such as areas with lots of unprotected barns where
high-value tools, equipment and products are stored. These targets
offer less risk of failure and potential high profits from crime. In the
west of Bahia state (Brazil), for example, many cases of robbery in
large soybean, corn, and cotton farms have been registered. In this
region, most robberies have occurred on Sundays, when the
farming activities are not as intense, giving thieves more time to
act. High-value products such as machines, pesticides and fertil-
izers are the most coveted ones.

As a result, the main characteristics of victimization in rural
areas need to be urgently understood, especially in Brazil, where
agribusiness accounts for an estimated 23% of the Gross Domestic
Product. So the main contribution of this paper is to document the
evolution of crime over time in urban and rural areas of Brazil. We
found that violence has increased not only in urban, but also in
rural regions of the country. We present the evolution of theft,
robbery, attempted theft/robbery and physical assault between
1988 and 2009 broken down by regions and states, age groups,
gender and race. And we show that in some cases, the violence
growth is steeper in rural areas.

We also show some data that provide the first evidence of how
residents in rural areas in Brazil feel in terms of security and self-
protection. Wherever possible, brief comparisons with urban
areas will be made. But the main objective of this study is to
investigate factors driving crime victimization in rural areas. For
this purpose, the latest victimization data from a national survey
were used.

Several previous studies investigated causes of victimization.
This extensive literature includes studies by Sparks (1981), Miethe
and McDowall (1993), Levitt (1999) and Gaviria and Pag�es (2002),
all presenting relevant empirical results. In Brazil, Carneiro (2000),
Beato et al. (2004), Gomes and Paz (2008), Carvalho and Lavor
(2008), Madalozzo and Furtado (2011), and Justus and Kassouf
(2013) also analyzed this issue. However, none of them per-
formed empirical modeling using only individual data collected in
rural areas. Thus, as far as we know, our study is the first one to
come up with empirical results using nationally representative
sample data restricted to rural areas. It should be mentioned,
however, that although we used the lifestyle and opportunity
theories (Cohen et al., 1981) as the basis for specifying our empirical
models, we recognize that our inferences of causality are only
suggestive and tentative.

The rest of the paper is organized as follows: the next section
describes the data used. Section 3 provides a definition of rural
areas in the Brazilian context. Section 4 discusses the perceived
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safety and self-protection in rural and urban areas. Section 5 de-
scribes changes in victimization in rural and urban areas between
1988 and 2009. The main causes of victimization in rural areas and
concluding remarks are presented in Sections 6 and 7, respectively.

2. Data

The first difficulty in investigating the causes of crime is that
reliable information is hard to come by (or virtually non-existent).
Existing official data, especially data available in police records,
consists only in underestimated figures for actually committed
crimes. The number of criminal occurrences is underestimated
because many of them are not reported to the police, largely due to
a general perception of police ineffectiveness. The high number of
crimes that are not reported by their victims, which is particularly
true for some types of crimes, such as robberies, kidnappings and
rapes, leads to themismeasurement of crime indicators. Actually, as
suggested by victimization surveys conducted in Brazil and abroad,
there is clear evidence that the actual crime rate is significantly
higher than that reported based on official data.

Victimization surveys are based on a random sample of a given
population, in which the respondents are asked about the occur-
rence of certain types of crimes in a given period of time. Besides
allowing for better measurement of the actual crime rate, among
other advantages, these surveys make it possible to know the
characteristics of the victims and provide important inputs for
empirical studies on the causes of criminal victimization. The main
advantage of this kind of survey is that it minimizes measurement
error issues, a common problem with official statistics. It must be
said that victimization surveys are the onlymeans possible to know
the number of crimes that occurred specifically in rural areas. In
other words, official data generally only allow one to know the total
number of crimes in a certain territorial division, including rural
and urban areas.

In this study, we used three data sets from national surveys
carried out by the Brazilian Institute for Geography and Statistics
(IBGE, in the Portuguese acronym). In Section 3, data from the 2010
Census were used. The next sections use a cross-section dataset
from the 1988 and 2009 National Household Survey (PNAD, in the
Portuguese acronym) and its special supplement on the security of
the Brazilian population, also carried out by the IBGE.

In particular, in Sections 4 and 6, data from the 2009 PNADwere
used, while data from the 1988 and 2009 PNADs were used in
Section 5.

The PNAD is a multipurpose random household survey that
investigates several socioeconomic characteristics of the popula-
tion, some on a permanent basis and others with variable period-
icity, such as victimization characteristics.

An interesting advantage of the PNAD lies in its national
coverage and, additionally, because this survey collects data on
many other variables related to household structure and socio-
economic aspects of household members (income, labor, educa-
tion, housing characteristics, age, etc.), it is possible to associate
these variables with crime victimization. However, it must be said
that using victimization data from household surveys has disad-
vantages as well, particularly that of their dependence on the
memory of respondents, especially because they are asked to
provide information on other household members. Respondents
can forget or even not be aware of victimization cases involving
other members of their household. In 1988 PNAD, 298,368 people
from 69,066 households in all Brazilian states were surveyed. In
2009, these numbers are 399,387 people and 153,837 households.
In 2009, the questions on victimization, however, were only
applied to people aged 10 and over. So, we restrict the 1988
sample to people aged 10 and over, resulting in 225,583
observations in 1988 and 337,510 in 2009. With respect to
victimization characteristics, we explain that: (1) the reference
period is 365 days (from September 27, 2008 to September 26,
2009 or from October, 1987 to September, 1988); (2) information
was provided by only one person in each household, who reported
cases of victimization experienced personally or by other mem-
bers of the household aged 10 or over at the time of the survey; (3)
a victim was defined as the person against whom a crime or
offense had been committed, that is, the one who suffered harm of
any nature: physical or mental injury, psychological distress,
financial loss or any harm resulting from actions provided for in
the applicable criminal law as a criminal offense; (4) four types of
mutually exclusive crimes were investigated: robbery, theft,
attempted theft or robbery and physical assault. Robbery was
defined as an act whereby a person was deprived of property
under threat of force or violence. Theft was defined as an act
whereby a person was deprived of property without violence or
threats. Usually the person was not present during the action or
was not aware of when it happened. Attempted theft or robbery
assumes that a theft (when no violence is involved) or robbery
(when violence or threats are used) did not actually take place.
Physical assault is characterized by the victim being injured, i.e.
having the integrity of his or her body compromised by the
assaulter in some way as a result of, for example, a slap in the face,
a push, beating, punching, rape or other violence, injury caused by
a firearm or other object (knife, stone, club etc.) or bodily force.

The translated wording of the victimization questions in 2009
are:

(1) “Were you a victim of attempted (unconsummated) theft/
robbery between September 27, 2008 and September 26,
2009?”

(2) “Were you a victim of robbery, i.e. was something of value
taken from you by force or threat of force between
September 27, 2008 and September 26, 2009?”

(3) “Were you a victim of theft, i.e. was something of value taken
from you without the use of force or threat of force between
September 27, 2008 and September 26, 2009?”

(4) “Were you a victim of physical assault between September
27, 2008 and September 26, 2009?”
3. Rural Brazil

In this section, rural Brazil is briefly discussed, with a focus on its
concept and size within Brazilian territory. Table A.1 shows the
percentage of individuals living in rural and urban areas in all
Brazilian states in 2010. Brazil is chiefly an urban country with
about 84.4% of its citizens residing in urban areas, while only 15.6%
reside in rural areas. The Brazilian regions with the highest per-
centage of rural population are the Northeast (27.0%) and North
(23.0%) regions, respectively. The South (15.2%), Southeast (11.4%)
and Midwest (9.7%) regions are the ones with the smaller per-
centages of rural populations. Maranh~ao (Northeast) is the state
with the highest percentage of rural population, approximately
36.9%, while Rio de Janeiro (Southeast) is the state with the lowest
rural percentage, approximately 3.3%.

Defining and characterizing what “rural” means, require
approaching topics such as the use and appropriation of natural
resources. In this regard, Siqueira and Os�orio (2001) pointed out
that the rural concept ended up being reverted into an economic
dimension; in other words: “rural is characterized by a specific type
of activity: food production from plants and animals.” This concept
also highlights the fact that “rural” implies direct and constant
contact with nature.



L.G. Scorzafave et al. / Journal of Rural Studies 39 (2015) 247e261250
Based on this analysis, one can clearly notice two main aspects:
a sectorial aspect, in this case represented by the economic nature
of food production (even though it later extended to other products
and even services); and a territorial aspect, represented by the
bond to the land. Taking these aspects into consideration, “rural” is
seen as land far beyond urban areas, where specific production
arrangements can be found, characterizing sectors and allowing for
the identification of “agrarian” rural areas.

Nevertheless, according to Verde (2004), “rural” goes beyond
agrarian and sectorial issues and is characterized by four key di-
mensions: its spatial, environmental, demographic and cultural
dimensions. These dimensions must be considered in their inter-
relationship and not separately. “Rural” is spatially understood as
non-urban areas, considering the economic and political criteria
applied by municipal governments to each location, to define an
urban area.

The IBGE officially defines a rural area as the space within a
municipality outside its urban perimeter. Another rural dimension
is the environmental one, which is related to farming activity,
including landscapes with preserved areas and ecological reserves.
Even though a municipality's population is just an indicator that is
applied to separate urban from rural areas (the official definition of
these two areas in Brazil has already been mentioned, as pointed
out by IBGE, not considering demographic density) low population
density is one of the factors that defines rural areas. In this regard, a
question arises: considering multiple situations taking place in
Brazil, what would be a suitable population density to distinguish
rural and urban areas?

The same question can be found in the international context,
considering that Terluin (2003), for example, defines a rural area as
a territorial unit with a relatively low population density and
engaged in agricultural activities. The cultural dimension e culture
here being defined as a group of manifestations from different
social segments that are significant to a specific population e also
allows for characterizing rural landwhen thesemanifestations start
to have a bearing on the unique way of living in a specific space/
time, reflecting differences between rural and urban areas. For
example, not long ago people commonly saw urban areas as
“modern places” and rural areas as “backward”, as the technologies
implemented in cities were more accessible vis-�a-vis those used in
rural areas.

In their analysis of these dimensions and of the complexities
involved in defining and characterizing rural areas, as well as of the
growth observed in urban areas, Perico and Ribeiro (2005) suggest
that “rural” should be redefined taking into account the autonomy
of rural territories and their unique social-cultural dynamics and
public policy connotations.

In this context, with the recent overflow of many aspects from
the urbanworld to what was once considered a rural environment,
Graziano da Silva (1997) coined the term “new rural,” which
fundamentally refers to modern agricultural activities (production
of commodities and agroindustry), a set of non-agricultural activ-
ities (linked to housing, leisure and many industrial activities and
services), and a combination of “new” agricultural activities
focused on niche markets (rural tourism, rural gastronomy, etc.).

This “new rural” concept involves multi-activity concepts, un-
derstood as a newway of organizing labor around several profitable
activities in rural spaces that offer new livelihood mechanisms to
the families living in them. It is a combination of agricultural ac-
tivities and activities seen as non-agricultural ones carried out by
members of a family unit. The delimitation between rural and ur-
ban areas is nowadays unclear, considering that both areas are
interrelated and depend on each other and rural areas can be seen
as a continuum of urban areas within a geographic space. Brazilian
rural areas have been undergoing changes in the recent years due
to the modernization of agriculture and the collapse of urban
spaces. Economic activities have become more evident in rural
areas, so industrial activities can no longer be seen as exclusively
carried out in urban areas and agricultural activities cannot be seen
as exclusively performed in rural areas.

Due to the inexhaustible discussion on how rural areas are
defined, this concept must be based on a consensus on the
following points summarized by Kageyama (2004): “rural” is not
synonymous with agriculture and is multisectorial (involving
multiple activities). It is also multifunctional (it has productive,
environmental, ecological, social functions); rural areas have rela-
tively low population densities and there is no absolute isolation
between rural and urban areas. There are trade, social and insti-
tutional networks between rural areas and cities and neighboring
villages.

According to this contextualization, it is important to point out
the heterogeneity of Brazilian rural spaces, which are characterized
by many different forms of production, rules, markets, consumers,
institutions, etc. that define a particular dynamics in socioeconomic
and cultural relations in many different regions of the country.
Indeed, Brazilian rural heterogeneity has also led to heterogeneous
ways of participating in rural activities, in such a way that, for
example, the dynamics in areas seen as more advanced is different
from the dynamics seen in areas considered less advanced.
Therefore, according to Wanderley (2000), apart from the differ-
ences and varying characteristics between rural and urban areas,
there are also differences within rural areas that should not be
ignored. For instance, the traits of rural areas in the Amazon forest
will be very different from those of rural areas in the northeastern
scrublands or the Pantanal wetlands.

4. Perceived safety and self-protection

An aspect related to the increase in crime incidence is the use of
security devices and the perceived safety. The special supplement
on the security of the Brazilian population prepared by IBGE
together with its 2009 PNAD provides the first evidence of how
residents in Brazil feel in terms of security and self-protection.
Unfortunately, we do not have information on these issues for
1988. Therefore, we cannot tell whether the use of such devices is
increasing or not or if people are feeling more secure. We can only
analyze differences between rural and urban areas in 2009. Table 1
shows the percentage of people who perceived their home,
neighborhood and city as being safe. Table 2 shows the percentage
of people who were using safety devices to protect themselves. We
applied the sample weights to make them representative of the
population in question. These tables are summaries of Tables A.2
and A.3, respectively. Likewise, all the following tables are only
summaries of the complete tables of the appendices, which also
include figures for Brazilian states.

These data reveal that people continue to feel more secure in
rural than in urban areas. Respectively, 84.5%, 80.4%, and 69% of all
rural residents said that they feel safer in their home, neighborhood
and city. The North region is where people feel most unsafe in their
home, neighborhood and city (in both urban and rural areas).
However, situations are different between states in the same re-
gion. For example, rural residents in Roraima feel safest in their
home (94.7%), while those in Par�a feel the least safe (72.7%). On the
other hand, the South region is where people feel safest in cities (in
both urban and rural areas) and homogeneity among states is
highest. In Paraíba, only 50% of all rural residents feel safe in their
neighborhood and in Acre the figures are similar for the perceived
safety of rural residents in cities.

Obviously, the percentage of individuals using safety devices to
protect themselves is smaller in rural than urban areas. The
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exception is the use of dogs, which is more frequent in rural areas
than in urban ones, reaching 23% in the rural Midwest. In urban
areas, window bars are the most used safety devices (they are used
in 41% of homes).

In summary, there is a difference in the pattern of use of safety
devices between rural and urban areas in Brazil, and people feel
safer in rural than in urban areas. We also found some heteroge-
neity among the different states both in rural and urban areas. But
our findings in this study indicate that this situation can change
over time, since crime in rural areas has increased substantially
over the last two decades. A last word of caution about the data on
safety devices: the PNAD questionnaire does not detail, for
victimized individuals, whether the devices were installed (or dogs
acquired) after victimization. If we had this information, we could
control the risk of victimization based on prior use of each device or
method. It would thus be possible to assess the effectiveness of
dogs as compared to alarms, for instance. Unfortunately, we cannot
do this analysis with PNAD data.

5. Victimization in Brazil

A brief exploratory analysis of victimization and repeat victim-
ization (more than one victimization by the same type of crime)
will be made here. Both indicators will be used to compare crime in
rural and urban areas over time. In some cases, the results can be
different, depending on the indicator used, especially because
when the second indicator is used the count is zero if an individual
was not victimized.

Crime incidence in Brazil has increased dramatically over the
last 25 years (Table 3). In the four types of crime considered in the
survey, the frequency of victimization by attempted theft or rob-
bery increased in a particularly dramatic way between 1988 and
2009, by 228%. The crime category that showed the smallest
growth rate was that of theft or robbery, which increased by 34%.
An impressive figure is that observed in 2009, when 9.2% of the
Brazilian population reported having been victimized by property
crimes in the previous 12 months.

Tables 4 and 5 show the percentage of victimization results and
their percentage change between 1988 and 2009 in both rural and
urban areas in different regions of Brazil, respectively. Although
crime incidence was higher in urban regions in both years, the
growth process was more pronounced in rural areas in the case of
attempted theft or robbery (296% growth in rural and 197% in urban
areas) and of physical assault (94.1% growth in rural and 38% in
urban areas). So these results show that violence is not only an
urban issue in Brazil anymore, but increasingly one affecting rural
areas as well.

Concerning the geographical distribution of rural violence, a
widespread growth trend was observed, but some states experi-
enced a more dramatic increase over the period. For instance, for
theft and robbery, the Federal District experienced an increase of
68% and, as a result, it was the federated unit with the highest theft/
robbery rate in 2009. This fact may be related to the strong popu-
lation growth observed in the Federal District, especially in its
suburban areas, which have been marked by disorderly growth in
the last 20 years. But strong growth was also observed in small
northeastern states such as Rio Grande do Norte (131%) and Cear�a
(132%), as well as in the most developed Brazilian state, S~ao Paulo
(52%).

Intriguing differences were also found between neighboring
states. For instance, while for Paraíba the rate of victimization was
0.93% in 2009, in the neighboring state of Rio Grande do Norte the
figure was 4.6%! Attempted theft/robbery also increased in almost
every state over the same period. The most unsafe state in relation
to this type of crime in 2009 was Par�a (5.31%), but Rio Grande do
Norte experienced tragic growth of more than 1000% for this crime
between 1988 and 2009! In terms of physical assault, the states of
Piauí and Mato Grosso were the ones that experienced the highest
growth rates, but both states had a very low incidence rate in 1988
(0.09% and 0.22%, respectively), explaining these astonishing
growth figures. Amap�a, Acre and Rio Grande do Norte had the
highest rates in 2009.

These results also indicate that physical assault is geographi-
cally widespread in Brazil and not concentrated in any particular
state, but the situation in the North and Northeast regions is
worrying, especially in Rio Grande do Norte. But the fact that
crime is widespread also holds true for every type of crime studied
in this paper.

Unfortunately, the PNAD data do not provide sufficient infor-
mation for one to break down different kinds of robbery and theft
appropriately. So it is possible that cattle rustling is being classified
with theft of fruits. In other words, crimes involving violence
against people are being treated in the same way as non-violent
ones. Anyway, the huge increase observed in these statistics sug-
gests that rural areas in Brazil are becoming increasingly unsafe.

For urban areas, the figures also show an epidemic increase in
attempted theft/robbery, mainly in urban areas in northern and
northeastern states, which are located in the poorest regions of the
country. However, richer states, such as S~ao Paulo and Paran�a, also
experienced increases of over 200% in this type of crime in urban
areas during the interval studied. In some states, impressive growth
was observed for all the three types of crime. For example,
Maranh~ao, Rio Grande do Norte and Amap�a were ranked the
highest in this worrying statistical growth. So although crime
incidence and crime growth rates are different in urban and in rural
areas, a widespread and marked increase in violence has been
observed in both of them since 1988.

The second crime indicator that we investigated is the number
of times a person was victimized. Tables A.6 and A.7 show figures
for rural and urban areas of the country, respectively. In rural areas,
the period between 1988 and 2009 saw an increase in the number
of times that people were victimized by physical assault (54%
growth in rural areas of the country as a whole). These figures are
particularly high in states in the South and Northeast regions (for
instance, Paran�a experienced 107% growth, while Rio Grande do
Norte saw 259% growth). In this state, among those victimized, the
mean number of episodes of physical assault in 2009was estimated
at around 4! On the other hand, the number of victimizations of
robbery and theft and of attempted robbery/theft remained rela-
tively stable over the period. While states in the Northeast and
South experienced a small decrease in the number of victimiza-
tions, an opposite trend was observed in southeastern states.

For urban areas, a similar pattern can be observed to that seen in
rural areas for actual and attempted robbery/theft. On the other
hand, urban areas experienced lower growth in physical assault
than rural ones between 1988 and 2009. An interesting aspect is
the difficulty to identify states where there was a dramatic increase
in this type of crime in both urban and rural areas. For example,
while Maranh~ao experienced a 70% increase in assault victimiza-
tion in urban areas, in rural areas the growth rate was 13%, much
lower than the national average of 54%. Another example of this
difference in crime profile between rural and urban areas is Rio
Grande do Norte, where the highest number of cases of physical
assault victimization in rural areas was recorded and which was
ranked sixth in this indicator in urban areas among all Brazilian
states in 2009.

In Table A.8, we broke down the percentage of crime according
to ethnicity, gender and age groups, both for rural and urban areas.

We emphasize that the purpose of this exercise is only to shed
some light on possible relationships between personal
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characteristics and the risk of victimization. In other words, it is not
possible to infer any association or causality between variables
based on this simple calculation. In the next section, however,
discussions will be based on the results obtained using a regression
model through which we sought to identify the main characteris-
tics of individuals that have a bearing on their risk of victimization.
We would also like to stress that both for the statistics presented in
Tables 1e5 and A.4eA.7, and for the ones presented next in this
section, it does not make much sense to apply statistical tests to
compare the calculated proportions and conditional averages. First,
identifyingwhether or not there are differences between urban and
rural areas (or between categories of variables) is not the focus of
this study. Second, in the calculating the percentages of victimized
and non-victimized individuals large samples were used. Thus,
sample differences converge to population differences, since the
sample statistics converge to the population statistics as the sample
grows.

In terms of ethnicity, the percentage of white or Asian people
who were victims of the crime types studied here in 1988 was
higher than that of black/mulatto/indigenous individuals. However,
the latter group experienced higher growth in victimization,
meaning that the ethnicity gap narrowed in the period. A worrying
aspect is that violence is on the rise in rural and urban areas for
every ethnicity.

Considering gender, women faced higher growth rates in
victimization than men, and this growth was stronger in rural areas
for the three crime types studied here. For example, the percentage
of rural women who were victims of assault increased from
approximately 0.3% in 1988 to 0.9% in 2009, while in urban areas
these figures rose from about 0.9% to 1.4%.

Considering age groups and robbery/theft, a different pattern
was observed between rural and urban areas. In rural areas, older
people were more victimized than younger ones, while in urban
areas middle-age groups were more affected by this type of crime.
As in other partitions of our sample, almost every age group
experienced an increase in crime incidence in the period, both in
rural and urban areas. The exception is robbery and theft, in rela-
tion to which older people in rural areas experienced a decrease in
the frequency of victimization.

6. Empirical analysis

In the previous section, we documented a worrying increase in
victimization rates in both urban and rural areas in Brazil between
1988 and 2009. The main objective of this section is to investigate
the relationship between crime occurrence and some characteris-
tics of families and individuals in rural areas using data from the
2009 PNAD survey. As mentioned, in the 2009 PNAD, 399,387
people and 153,837 households in all the Brazilian states were
surveyed. The questions on victimization, however, were only
applied to people aged 10 and over, totaling 337,510 observations.
Missing values in explanatory variables led to a loss of 18,653 ob-
servations, reducing the sample to 318,857 observations, 48,859
(18.1%) of which refer to people living in rural areas and 269,998
(81.9%) to residents of urban areas.

There are many other theories that attempt to explain the
causes of crime, including one according to which criminals have a
rational choice, based on the seminal work of Becker (1968), which
was expanded by Ehrlich (1973). Since then, many empirical in-
vestigations on causes of crime have been carried out. In particular,
economists have become increasingly involved in research of this
type. But most analyses have been focused on criminals' behavior,
meaning the main intention was to identify the chief causes of the
decision to commit a crime. Empirical evidence has usually sup-
ported arguments of the economic theory of deterrence, expected
return and opportunity cost of crime. However, little is known
about the factors related to the likelihood of an individual being
victimized, i.e. their victimization risk. This is because most studies
have used aggregated data. With data from victimization surveys,
however, we can study this issue using individual data and assess
the correlation of each explanatory variable with victimization,
controlling for other regressors.

Victimization is a complex process and, consequently, one that
is difficult to model empirically. There is no single well-structured
theory to guide empirical analysis. Studies have usually been based
on two approaches that consider victims as objects of study,
highlighting the importance of their lifestyle and the creation of
opportunities for criminals to commit their crimes. Empirical an-
alyses have been mainly based on the theoretical framework pro-
posed by Cohen et al. (1981). Based on some previous studies, these
authors expanded and formalized a sociological theory (which they
refer to as the opportunity model of predatory victimization) to
explain victimization risk. According to this approach, five factors
are strongly related to risk: exposure, proximity, guardianship,
target attractiveness, and definitional properties of specific crimes
(Justus and Kassouf, 2013). We agree with Cerqueira and Lob~ao
(2004), who argue that the lifestyle theory is not, stricto sensu, a
crime causation theory. But there seems to be no empirical litera-
ture rejecting this “theory.” The main open issue refers to which
variables have a bearing on the first four factors. What can be said,
for instance, about the effects of being wealthy on being victimized
in rural areas?

Here, we investigate some types of crimes separately: (1) theft,
(2) robbery, (3) attempted theft/robbery, and (4) physical assault.
We also created a category called property crimes that encompasses
crimes falling under types (1)e(3) above.

We estimated probit regression models that allowed us to infer
the impact of some characteristics on the risk of being victimized,
assuming that other characteristics are held constant.1

The response variable of the models is well-described for a bi-
nary process, defined by the occurrence of at least one type of crime
analyzed over the period covered by the victimization surveys
(victimi). It assumes value 1 if the individual i was victimized and
0 otherwise. The general specification of the estimated statistical
models is as follows:

Prðvictimi ¼ 1Þ ¼ FðxibÞ (1)

where F is the normal cumulative distribution, x is a row vector
that contains the control variables and a constant, and b is the
column vector of coefficients.

Regarding crime types, a unique difference in the set of re-
gressors is that hours worked by individuals in a working week
were used for property crimes, while for physical assault only a
dummy variable was used that assumes value 1 if the individual is
employed and 0 otherwise (works). Besides the 27 dummy vari-
ables used to take into account possible regional differences among
Brazilian states, the other dependent variables that are common to
the five models are: age in years (age) and the square of this var-
iable (agesq); a dummy variable to distinguish gender, which as-
sumes value 1 for males and 0 for females (man); a dummy variable
to distinguish color or race (white), which assumes value 1 for
white or Asian individuals and 0 for black, mulatto or indigenous
people; a dummy variable for marital status, which is 1 for married
and 0 for single individuals (married); a dummy variable for
student status, which is 1 for students and 0 otherwise (student);
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full years of schooling (school); a dummy variable which is 1 if the
individual owns a car or motorcycle and 0 otherwise (ownvehi);
the logarithm of monthly family income (log(income)), also
taking into account the number of individuals in the family (fam-
size). In particular, for the urban victimization model a dummy
was used for type of residence, which is 1 for a house and 0 for an
apartment (house). Table A.10 shows the names, definitions,
means, and standard deviations of the variables.

Once all variables are defined, the model expressed in equation
(1) is rewritten for each of the crime types. The specifications of the
victimization models for the three first crimes (and property
crimes) and crime against persons (physical assault) are as follows,
respectively:

Prðvictimi ¼ 1Þ ¼ Fðb0 þ b1mani þ b2whitei þ b3famsizei
þ b4ownvehii þ b5marriedi þ b6agei
þ b7agesqi þ b8schooli þ b9ln incomeð Þi
þ b10studenti þ b11hworkiÞ

(2)

and

Prðvictimi ¼ 1Þ ¼ Fðb0 þ b1mani þ b2whitei þ b3famsizei
þ b4ownvehii þ b5marriedi þ b6agei
þ b7agesqi þ b8schooli þ b9ln incomeð Þi
þ b10studenti þ b11worksi þ b12houseÞ

(3)

As there is no well-structured theoretical model to guide ex-
pectations, it is almost impossible to identify the channels through
which our control variables influence the risk of victimization, since
they are predictors, to a greater or lesser degree, of the factors that
hypothetically have a bearing on the risk of criminal victimization
according to Cohen et al. (1981). Our expectations about the signs of
coefficients of (2) and (3) are limited. For example, theoretically,
according to Justus et al. (2014), white and Asian people in Brazil
have higher income, making them more attractive targets for
property crimes but, on the other hand, since they have higher
income, they invest in self-protection, reducing the risk of victim-
ization. So the empirical exercise will investigate the net effect of
race on victimization.

Table A.12 shows the results of the probit regressions by type of
crime. Only the percentage marginal effects derived from changes
in the values of the regressors of the model, as evaluated at their
means, are reported.

The first important result is that, for every type of crime, men
are more likely to be victimized than women. For example, the risk
of being victimized by physical assault is 0.2 percentage points
(p.p.) higher for men than for women, assuming that the other
variables are equal. This figure, which is apparently very small,
should be viewed with caution, as 0.99% of all people residing in
rural areas were victimized by this type of crime in 2009. So a 0.2
p.p. effect represents more than 20% of the mean physical assault
recorded in that year.

Beato et al. (2004), for example, observed that the rate of theft
victims is higher among men and argued that certain lifestyles
increase one's exposure to criminal offenses and to the risk of
victimization. Mesch (2000) found that men reported lower levels
of perceived risk of victimization and that the lower the perceived
risk, the more likely was the person to engage in routine night time
activities in Israel. It is interesting that although men have lower
perceived risk of victimization, “men adopt more risky behaviors
(drinking, carrying a gun)”, according to Justus et al. (2014).
Curiously, white and Asian people individuals are 0.3 p.p. less
likely to be victimized by property crimes in rural areas of Brazil.
There is no theoretical explanation as to why the victimization risk
is lower for white and Asian people, considering that we are also
considering income in the analysis, but if the concentration of non-
white people in violent rural areas (such as in farm-forest frontier
areas) is higher, this situation may be related to the higher inci-
dence of property crimes. For other crime types, no difference was
observed among ethnicity. A variable that contributes to reducing
assault is family size, but its effect is small (0.006 p.p.) and this
result is also true for other crime types. The rationale here is that
with more people living in a household, the risk of the home being
empty during the day, a fact that facilitates burglary, is lower. For
property crimes in general, it is likely that family members ex-
change information concerning dangerous places or that the fixed
costs of installing safety devices are lower as more people share
them, reducing the victimization risk. People who own a motor
vehicle (and, because of this, could be more exposed to property
crimes) are 0.153 p.p. less likely to be victimized by this type of
crime. This result is probably driven by the more intensive use of
safety devices by motor vehicles owners. Married people are
0.3e0.6 p.p. less likely to be victimized than unmarried ones,
depending on the crime type, which is a very important effect.
Gomes and Paz (2008) also found this association for S~ao Paulo city.
This result is probably related to the fact that married people are
more risk-averse than single ones, which can reduce the exposure
of married people to situations that could lead to victimization.
Justus et al. (2014) also argues that “married people spend more
time at home, implying less risky behaviors and more intense
surveillance of their homes and other property”.

The age profile of crime incidence is an inverted U for every
crime category investigated here, so middle-aged people face the
highest risk of victimization. In fact, Miethe and McDowall (1993)
explains that “both single persons and young adults are more
likely to live in transitional neighborhoods with more potential
offenders, lower internal social control, and higher rates of public
activity.” Justus et al. (2014) argue that “young people spend more
time on the street and take more risky behaviors (…). The physical
vulnerability of elderly people can, in turn, expose them to greater
risk of victimization.” An additional year of schooling is related to
higher risk of victimization, once other aspects are taken into
consideration. The same is true for family income. Both aspects can
be related to the attractiveness of the victim in relation to property
crimes. In fact, Cohen et al. (1981) state that wealthier people are
more attractive for criminals, which is a result partially confirmed
for Brazil by Justus and Kassouf (2013), who found an inverted U
relationship between income and victimization risk in S~ao Paulo;
however, the maximum risk of personal victimization is reached at
a monthly spending level of R$3,423 (about USD1,500). The income
of most people in Brazil is such that any marginal increase in their
income increases their risk of victimization. Students are 0.858 p.p.
more likely to be victimized by property crimes than non-students,
perhaps because they are exposed to potential offenders for longer
periods. Finally, the more hours an individual works, the higher his
or her risk of being victimized by property crime is. The hypothesis
here is that the more hours individuals work, the longer they will
be away from their homes, making it easier for potential offenders
to break into them to steal things. Unfortunately, PNAD data do not
provide sufficiently detailed information to confirm this theory. In
the case of physical assault, the option was to substitute working
hours with a dummy variable indicating if the individual was
employed or not. However, the results suggest that the effect of this
variable on crimes of physical aggression is not significant.

The factors that Cohen et al. (1981) proposes to explain criminal
victimization (exposure, proximity, guardianship, target
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attractiveness, and definitional proprieties of specific crimes) can be
applied also to rural areas, as our results suggests. For example, we
find that students are more exposed to property crimes, since they
stay longer periods away from their homes. Finally, because specific
crimes have different proprieties, the results corroborate our choice
of investigating them separately, because the same variable can in-
crease (or not) the risk of victimization of different crimes. For
example, students are more likely to be victimized by property
crimes than non-students, but have the same risk of victimization
for other crimes.

Before closing this study, it is interesting to also check how the
same list of variables affects the risk of victimization in urban areas.
Are significant relationships in those areas the same as those found
for the rural victimization model? For this purpose, we performed
an additional empirical exercise with a sample restricted to resi-
dents in urban areas in order to compare it to the results found for
the rural victimization model. Table A.11 shows the results.

No difference was observed in terms of the main possible causes
of victimization. The trendsof theeffects are the sameas those found
for the sample restricted to rural residents. However, themagnitude
of the effects of most variables on the risk of victimization is greater
for people residing in urban areas. Another difference between rural
and urban areas refers to the maximum risk of victimization for
individuals according to their ages. In both estimated regressions
(i.e. urban and rural) the risk increases with age, but it reaches a
maximum level fromwhich it declines as the age increases. In rural
areas, the maximum risk for crimes against property and physical
assault is reached when individuals are about 60 and 29 years old,
respectively. The estimates point to lower ages for people living in
urban areas, i.e. around 47 and 23 years, respectively. This evidence
deserves more attention in future studies.

The results of the empirical exercise above reinforce the need to
investigate rural and urban areas separately, as the magnitude of
effects in each of them can be very different. It must be said that the
confidence interval of the estimates was not considered. Therefore,
the differences found can be statistically non-significant.

Table 6 summarizes empirical evidence for individual-level
predictors of victimization. A positive or negative sign indicates
that the observed relationship is either positive or negative,
Table 6
Summary of results.

Variable Area Theft Robbery Attempted
theft/robb.

Property
crimes

Physical
assault

Man Rural þ þ þ þ þ
Urban þ þ þ þ þ

White Rural ns ns � � ns
Urban ns � ns � ns

Famsize Rural � � � � �
Urban � � � � �

Ownvehi Rural ns ns � ns �
Urban ns � � � �

Married Rural � � � � �
Urban � � � � �

Age Rural þ þ þ þ þ
Urban þ þ þ þ þ

Agesq Rural � � � � �
Urban � � � � �

School Rural þ þ þ þ �
Urban þ þ þ þ �

Log(income) Rural þ þ þ þ ns
Urban þ þ þ þ �

Student Rural ns þ ns þ ns
Urban þ ns ns þ �

Hwork Rural þ þ þ þ
Urban þ þ þ þ

Works Rural ns
Urban þ

Note: ns ¼ non-significant at 10%.
respectively. In others words, it indicates that the effect of the
variable on victimization risk is a direct (increase) or inverse
(decrease) effect, respectively.
7. Concluding remarks

This paper documents changes in and causes of victimization in
Brazil, discussing the urbanerural duality. We reiterate that the
findings of this study reflect the association between victimization
in rural areas and various variables, especially those of a socio-
economic nature. However, any inferences of causality are only
suggestive and tentative. Therefore, further empirical studies con-
ducted using other data sets, particularly data sets from other
countries, are needed.

We found that violence is on the risenotonly inurbanareasof the
country, but also in rural ones. We present the evolution of thefts,
robbery, theft/robbery attempts and physical assault between 1988
and2009brokendownbyregionsand states, agegroups, gender and
race. Andweshow that, in some cases, the path of violence growth is
steeper in rural areas. Attempted robbery/theft is the crime for
which the highest growth rate was observed, but high growth rates
were also registered for other crimes. Concerning robbery/theft at-
tempts, we must remember that criminal agents typically look for
unprotected barnswhere high-value tools, equipment and products
are stored. This upward trend is widespread in different states and
regions and crime levels in a single state are different in rural and
urban areas, depending on the crime type. These results indicate
howBrazil ismarked byheterogeneous contexts that vary according
to variables that are unique to each location.

The number of victimizations for those who were victimized at
least once also increased in the period for all crime types in urban
areas, although regionally the pattern was different among
different states. In rural areas, the same upward trendwas observed
for physical assault between 1988 and 2009, but for robbery and
thefts the number of victimizations decreased slightly over the
same period.

A worrying aspect of the evolution of violence in Brazil is that
women and non-white people experienced higher growth rates in
every type of crime and in number and percentage of victimiza-
tions. Gender and color have a bearing on the likelihood of
becoming a victim, which may be associated with the vulnerability
of certain social classes. These results underscore the importance of
trying to understand why some groups are becoming more
vulnerable to crime in Brazil.

When we assess the effect of different variables on rural crim-
inality in 2009, it appears that, with everything else constant, men
are more victimized than women, there is an inverted U relation-
ship between age and victimization, and larger families are less
likely to be victimized than smaller ones. It is difficult to speculate
what are the main root causes of this development. Future studies
should look in detail potential causes of victimization differences in
rural areas by crime type, population age and family structure.

The findings of this study have clear policy implications. As it is
now, the development process in Brazil are making rural and urban
areas more integrated in space. Although this can be positive for
development, there is a negative side. Criminality is spreading to
rural areas as they become more integrated to urban ones. This
poses new challenges to public safety policy, since most public
services (including police services) are centralized in large cities.
Small towns and rural areas needmore investment to catch upwith
increasing crime levels. Rural areas are in need of law enforcement
services (such as police stations, police officers) and on long term,
general public services (such as schools, cultural centers, etc.) that
can indirectly contribute to prevent crime.
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Table A.1
Percentage of individuals living in rural and urban areas, Brazilian reg

Regions and states

Brazil
North
Rondônia
Acre
Amazonas
Roraima
Par�a
Amap�a
Tocantins
Northeast
Maranh~ao
Piauí
Cear�a
Rio Grande do Norte
Paraíba
Pernambuco
Alagoas
Sergipe
Bahia
Southeast
Minas Gerais
Espírito Santo
Rio de Janeiro
S~ao Paulo
South
Paran�a
Santa Catarina
Rio Grande do Sul
Mid-West
Mato Grosso do Sul
Mato Grosso
Goi�as
Federal District

Source: 2010 Census, IBGE.

Table A.2
Percentage of people who felt secure in their home, neighborhood and city in rural and

Regions and states Rural

Home Neighbor. City

Brazil 84.47 80.38 69.34
North 80.07 74.91 62.84
Rondônia 81.68 76.29 65.12
Acre 84.93 76.40 50.32
Amazonas 93.94 93.68 87.56
Roraima 94.75 92.75 89.83
Par�a 72.72 65.22 51.07
Amap�a 93.95 90.51 71.79
Tocantins 87.42 87.02 78.52
Northeast 85.41 80.02 68.78
Maranh~ao 85.15 82.72 64.55
Piauí 93.33 93.28 73.77
Cear�a 83.69 79.32 62.43
Rio Grande do Norte 74.35 63.70 52.83
Paraíba 89.29 50.93 77.37
Pernambuco 85.60 83.09 71.62
Appendix A
ions and states, 2010.

Urban Rural

84.36 15.64

73.55 26.45
72.56 27.44
79.09 20.91
76.55 23.45
68.48 31.52
89.77 10.23
78.80 21.20

63.08 36.92
65.77 34.23
75.09 24.91
77.81 22.19
75.37 24.63
80.17 19.83
73.64 26.36
73.52 26.48
72.07 27.93

85.29 14.71
83.40 16.60
96.71 3.29
95.94 4.06

85.33 14.67
83.99 16.01
85.10 14.90

85.64 14.36
81.80 18.20
90.29 9.71
96.58 3.42

urban areas, by Brazilian regions and states, 2009.

Urban

Obs Home Neighbor. City Obs

51,097 77.54 64.66 49.69 286,413
9072 69.20 55.61 44.20 34,581
1638 77.67 72.44 60.22 3900
1141 72.91 63.13 44.13 2219
1046 72.52 60.09 47.80 7076
246 74.74 68.70 60.51 1730
3105 62.35 43.97 32.49 14,223
648 79.05 65.72 54.63 1880
1248 78.62 74.23 69.41 3553
22,360 76.34 60.74 44.97 83,252
1687 74.82 60.39 42.47 4104
1818 80.81 72.94 60.78 3091
3362 73.55 56.14 37.83 16,290
1487 69.48 53.70 41.88 4013
1393 77.60 66.20 53.88 4935
3007 78.22 60.95 45.40 17,630

(continued on next page)



Table A.2 (continued )

Regions and states Rural Urban

Home Neighbor. City Obs Home Neighbor. City Obs

Alagoas 89.33 86.33 71.61 1533 72.81 54.61 37.44 3401
Sergipe 85.30 80.98 71.53 859 75.05 59.54 45.90 4135
Bahia 84.63 81.58 71.34 7214 78.82 62.83 46.86 23,653
Southeast 84.27 81.32 71.30 8026 78.69 66.62 49.94 91,698
Minas Gerais 85.03 84.67 79.10 4040 78.19 67.41 56.76 28,058
Espírito Santo 85.13 82.88 70.00 1110 76.13 60.96 48.92 5200
Rio de Janeiro 89.82 85.55 76.45 894 79.36 64.45 41.05 22,852
S~ao Paulo 81.64 75.44 60.15 1982 78.82 67.55 50.55 35,588
South 84.74 83.26 73.13 7396 81.34 70.49 57.93 44,156
Paran�a 80.78 77.20 68.71 2366 77.94 65.56 52.55 14,740
Santa Catarina 83.69 84.00 72.23 1592 84.48 78.13 67.52 7384
Rio Grande do Sul 88.41 87.61 77.07 3438 83.00 71.17 57.96 22,032
Mid-West 84.79 81.92 68.18 4243 74.66 62.15 52.36 32,726
Mato Grosso do Sul 87.96 86.47 67.73 941 78.40 71.44 60.93 5606
Mato Grosso 91.42 89.91 78.05 1192 70.01 59.93 52.05 5242
Goi�as 80.09 77.31 63.99 1548 74.37 63.07 53.72 12,703
Federal District 73.08 61.68 50.45 562 76.87 54.65 42.62 9175

Source: Microdata from the 2009 PNAD, IBGE.

Table A.3
Percentage of people using safety devices to protect themselves in rural and urban areas by Brazilian regions and states, 2009.

Regions and states Rural Urban

Additional locks Window bars Alarms Dogs Obs Additional locks Window bars Alarms Dogs Obs

Brazil 7.41 7.88 3.52 13.36 51,097 19.82 40.83 21.28 9.67 286,413
North 9.84 7.46 1.72 17.58 9072 23.64 40.61 15.79 12.99 34,581
Rondônia 12.49 14.65 6.14 24.48 1638 19.04 32.08 14.76 16.64 3900
Acre 9.12 1.05 0.79 22.43 1141 11.63 20.18 14.02 10.85 2219
Amazonas 0.89 0.15 0 3.19 1046 18.41 48.01 17.24 10.00 7076
Roraima 6.41 10.41 3.20 4.81 246 21.13 57.72 16.95 12.89 1730
Par�a 12.93 8.78 1.45 21.65 3105 29.82 39.59 12.38 14.95 14,223
Amap�a 17.86 1.89 1.67 0.16 648 20.13 31.73 16.80 8.53 1880
Tocantins 6.09 5.77 0.48 12.98 1248 18.61 45.54 32.08 9.96 3553
Northeast 6.64 4.80 2.26 9.75 22,360 20.07 39.42 17.86 7.63 83,252
Maranh~ao 11.70 6.83 2.14 1.31 1687 34.73 40.72 20.47 5.33 4104
Piauí 2.70 4.30 0.33 13.33 1818 16.18 42.67 17.86 17.41 3091
Cear�a 3.96 4.61 1.89 15.84 3362 17.54 42.44 18.74 9.71 16,290
Rio Grande do Norte 14.10 11.00 6.00 10.53 1487 18.21 34.65 24.53 9.14 4013
Paraíba 8.48 6.03 0.00 4.88 1393 23.42 40.11 14.38 7.69 4935
Pernambuco 6.07 4.70 2.00 12.43 3007 18.23 46.49 14.07 5.44 17,630
Alagoas 7.06 1.31 0.59 2.68 1533 18.77 16.65 17.21 5.71 3401
Sergipe 23.10 8.99 8.52 16.22 859 26.31 49.50 16.65 9.85 4135
Bahia 3.82 3.22 2.66 10.29 7214 16.12 35.60 18.50 6.47 23,653
Southeast 8.75 13.46 5.88 12.61 8026 18.06 42.89 22.61 8.44 91,698
Minas Gerais 7.75 5.58 1.58 11.04 4040 13.81 38.07 24.45 8.97 28,058
Espírito Santo 2.07 6.40 1.26 11.08 1110 15.42 44.05 20.92 5.29 5200
Rio de Janeiro 4.71 10.97 2.85 4.09 894 17.47 38.15 11.44 6.68 22,852
S~ao Paulo 12.93 26.40 13.56 17.21 1982 20.35 46.82 26.37 9.13 35,588
South 7.17 6.60 4.87 18.90 7396 23.73 34.61 23.24 12.72 44,156
Paran�a 6.36 4.61 3.60 19.41 2366 20.81 31.59 23.37 11.92 14,740
Santa Catarina 4.62 2.66 5.06 14.87 1592 18.34 21.44 17.67 9.47 7384
Rio Grande do Sul 9.21 10.32 5.74 20.72 3438 29.72 45.08 26.25 15.37 22,032
Mid-West 4.88 17.49 4.86 23.10 4243 18.91 44.68 25.27 14.80 32,726
Mato Grosso do Sul 2.21 14.05 1.66 24.78 941 13.85 51.83 18.72 28.05 5606
Mato Grosso 5.22 10.01 0.43 19.93 1192 20.21 39.33 16.02 7.72 5242
Goi�as 4.41 22.34 3.96 25.84 1548 14.69 39.25 26.18 16.16 12,703
Federal District 11.70 31.99 32.72 19.19 562 30.98 55.90 38.00 7.97 9175

Source: Microdata from the 2009 PNAD, IBGE.

Table A.4
Percentage of victimization in rural areas by type of crime, Brazilian regions and states, 1988 and 2009.

Regions and states 1988 2009 %D

Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Brazil 2.63 0.51 0.54 48,924 3.05 0.99 2.14 51,097 16.0 94.1 296.3
North 5.28 1.38 4.08 7824
Rondônia 4.54 1.43 4.65 1638
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Table A.4 (continued )

Regions and states 1988 2009 %D

Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Acre 6.41 2.82 2.58 1141
Amazonas 1.01 0.46 0.59 1046
Roraima 2.04 1.20 1.24 246
Par�a 6.92 1.55 5.31 3105
Amap�a 3.66 4.14 3.22 648
Northeast 2.57 0.39 0.53 23,636 2.56 1.01 1.74 22,360 ¡0.4 159.0 228.3
Maranh~ao 3.04 0.37 0.55 3185 3.32 1.01 1.66 1687 9.2 173.0 201.8
Piauí 1.51 0.09 0.05 2184 1.87 1.11 1.32 1818 23.8 1133.3 2540.0
Cear�a 1.63 0.34 0.38 2964 3.78 1.08 2.38 3362 131.9 217.6 526.3
Rio Grande do Norte 1.98 0.73 0.22 1367 4.57 2,69 3,36 1487 130.8 268.5 1427.3
Paraíba 2.09 0.29 0.34 2058 0.93 0.57 1.29 1393 �55.5 96.6 279.4
Pernambuco 3.78 0.30 0.55 3069 2.45 0.77 1.36 3007 �35.2 156.7 147.3
Alagoas 1.92 0.83 0.58 1562 1.63 0.85 0.91 1533 �15.1 2.4 56.9
Sergipe 2.99 0.23 1.32 1742 3.73 0.81 3.61 859 24.7 252.2 173.5
Bahia 2.82 0.46 0.70 5505 1.98 0.86 1.56 7214 �29.8 87.0 122.9
Southeast 2.34 0.57 0.54 10,622 2.88 0.88 2.27 8026 23.1 54.4 320.4
Minas Gerais 1.79 0.67 0.45 5193 2.16 0.65 1.51 4040 20.7 �3.0 235.6
Espírito Santo 2.84 0.30 0.48 1656 2.25 0.90 1.08 1110 �20.7 200.0 125.0
Rio de Janeiro 2.70 0.57 1.07 1225 1.49 0.79 1.59 894 �44.8 38.6 48.6
S~ao Paulo 2.86 0.49 0.48 2548 4.35 1.21 3.75 1982 52.1 146.9 681.3
South 3.13 0.71 0.54 8034 3.31 0.88 2.03 7396 5.8 23.9 275.9
Paran�a 2.30 0.61 0.45 2990 2.75 1.08 2.09 2366 19.6 77.0 364.4
Santa Catarina 3.23 0.67 0.39 1793 3.27 0.88 2.57 1592 1.2 31.3 559.0
Rio Grande do Sul 3.89 0.85 0.71 3251 3.78 0.72 1.68 3438 �2.8 �15.3 36.6
Mid-West 2.62 0.53 0.63 6632 3.28 0.91 2.18 5491 25.2 71.7 246.0
Mato Grosso do Sul 2.09 0.42 0.50 1199 2.34 0.32 0.64 941 12.0 �23.8 28.0
Mato Grosso 1.70 0.22 0.72 2132 1.93 0.84 1.09 1192 13.5 281.8 51.4
Goi�as 3.07 0.65 0.52 3058 3.81 1.23 2.97 2796 24.1 89.2 471.2
Federal District 4.12 1.23 2.47 243 6.94 0.36 4.63 562 68.4 �70.7 87.4

Note: the 1988 PNAD does not cover rural areas in the North region.
Source: Microdata from the 1988 and 2009 PNAD, IBGE.

Table A.5
Percentage of victimization in urban areas by type of crime, Brazilian regions and states, 1988 and 2009.

Regions and states 1988 2009 %D

Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Brazil 6.38 1.20 2.00 176,017 8.11 1.65 5.95 286,413 27.1 37.5 197.5
North 6.94 1.28 1.84 19,390 11.43 2.02 7.96 31,028 64.7 57.8 332.6
Rondônia 6.75 0.91 1.71 1866 9.87 2.08 8.31 3900 46.2 202.2 466.7
Acre 7.49 1.58 1.44 694 14.28 2.75 9.69 2219 90.6 31.6 572.9
Amazonas 5.93 1.10 2.46 5647 8.31 1.30 4.03 7076 40.1 18.2 63.8
Roraima 10.90 0.38 2.63 266 12.71 2.66 10.23 1730 16.6 600.0 289.0
Par�a 7.55 1.48 1.55 10,597 12.87 2.14 9.38 14,223 70.5 44.6 505.2
Amap�a 1.56 0.62 1.56 320 12.13 3.19 9.57 1880 677.6 414.5 513.5
Northeast 5.54 1.10 1.63 46,903 9.31 2.10 6.22 83,252 68.1 90.9 281.6
Maranh~ao 3.80 0.74 1.85 1896 11.38 2.78 5.60 4104 199.5 275.7 202.7
Piauí 5.76 1.05 1.75 1995 9.38 2.59 5.14 3091 62.8 146.7 193.7
Cear�a 5.52 1.36 1.74 8999 10.29 2.06 7.81 18,290 86.4 51.5 348.9
Rio Grande do Norte 4.41 1.02 0.95 2740 11.39 2.74 8.30 4013 158.3 168.6 773.7
Paraíba 5.37 1.13 1.46 3703 8.23 1.64 4.56 4935 53.3 45.1 212.3
Pernambuco 6.08 1.06 1.75 11,351 8.22 1.50 5.81 17,630 35.2 41.5 232.0
Alagoas 3.42 0.64 0.94 2336 7.94 0.97 4.79 3401 132.2 51.6 409.6
Sergipe 5.22 1.24 1.04 2011 10.23 1.89 8.54 4135 96.0 52.4 721.2
Bahia 6.38 1.19 1.83 11,872 8.48 2.41 5.87 23,653 32.9 102.5 220.8
Southeast 6.35 1.19 2.02 62,998 6.97 1.39 5.26 91,698 9.8 16.8 160.4
Minas Gerais 5.59 1.47 2.03 20,186 6.91 1.65 4.14 28,058 23.6 12.2 103.9
Espírito Santo 8.13 1.34 2.31 2990 8.33 1.98 4.75 5200 2.5 47.8 105.6
Rio de Janeiro 7.54 1.10 2.47 14,854 6.21 0.98 5.23 22,852 �17.6 �10.9 111.7
S~ao Paulo 6.01 1.12 1.79 24,968 7.22 1.40 5.79 35,588 20.1 25.0 223.5
South 7.55 1.40 2.04 26,536 7.56 1.55 6.10 44,156 0.1 10.7 199.0
Paran�a 5.68 1.09 1.73 10,209 8.20 1.67 7.15 14,740 44.4 53.2 313.3
Santa Catarina 6.80 1.05 1.35 2663 5.93 1.49 4.32 7384 �12.8 41.9 220.0
Rio Grande do Sul 9.67 1.85 2.61 13,664 7.83 1.47 6.04 22,032 �19.0 �20.5 131.4
Mid�West 6.47 1.08 3.03 20,190 9.47 1.75 7.27 36,279 46.4 62.0 139.9
Mato Grosso do Sul 4.95 0.98 1.37 4303 9.22 1.82 4.21 5606 86.3 85.7 207.3
Mato Grosso 5.97 0.84 3.39 3566 9.63 1.75 7.08 5242 61.3 108.3 108.8
Goi�as 6.31 1.13 3.51 7538 9.46 1.98 7.93 16,256 49.9 75.2 125.9
Federal District 8.32 1.21 3.18 4783 9.56 1.11 8.31 9175 14.9 �8.3 161.3

Source: Microdata from the 1988 and 2009 PNAD, IBGE.
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Table A.6
Average number of victimizations in rural areas by type of crime, Brazilian regions and states, 1988 and 2009.

Regions and states 1988 2009 %D

Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Brazil 1.53 1.22 1.49 1303 1.42 1.88 1.41 1239 �7.2 54.1 �5.4
North 1.52 1.59 1.40 405
Rondônia 1.39 1.67 1.55 79
Acre 2.16 3.35 1.63 73
Amazonas 1.07 1.00 1.00 11
Roraima 1.00 1.00 1.64 5
Par�a 1.52 1.42 1.36 213
Amap�a 1.29 1.29 1.47 24
Northeast 1.66 1.28 1.43 616 1.40 2.00 1.36 583 �15.7 56.3 �4.9
Maranh~ao 1.53 1.25 1.11 97 1.61 1.41 1.71 56 5.2 12.8 54.1
Piauí 2.12 1.00 2.00 33 1.26 1.60 1.17 13 �40.6 60.0 �41.5
Cear�a 1.62 1.21 1.00 52 1.42 1.68 1.42 130 �12.3 38.8 42.0
Rio Grande do Norte 1.15 1.10 1.00 27 1.38 3.95 1.10 68 20.0 259.1 10.0
Paraíba 1.60 1.00 1.71 43 1.15 2.12 1.11 13 �28.1 112.0 �35.1
Pernambuco 1.54 1.61 1.17 127 1.26 1.53 1.37 76 �18.2 �5.0 17.1
Alagoas 1.43 1.23 2.67 30 1.12 2.08 1.43 25 �21.7 69.1 �46.4
Sergipe 1.62 1.00 1.96 52 1.28 2.43 1.22 32 �21.0 143.0 �37.8
Bahia 1.86 1.39 1.43 155 1.44 1.50 1.37 149 �22.6 7.9 �4.2
Southeast 1.31 1.23 1.33 248 1.40 1.73 1.56 212 6.9 40.7 17.3
Minas Gerais 1.39 1.36 1.00 98 1.53 1.85 1.84 88 10.1 36.0 84.0
Espírito Santo 1.26 1.00 1.25 47 1.48 1.60 1.33 25 17.5 60.0 6.4
Rio de Janeiro 1.33 1.00 1.23 33 1.07 1.67 1.23 13 �19.5 67.0 0.0
S~ao Paulo 1.25 1.09 1.88 70 1.33 1.68 1.46 86 6.4 54.1 �22.3
South 1.53 1.09 1.95 272 1.44 1.96 1.36 255 �5.9 79.8 �30.3
Paran�a 1.17 1.06 1.08 67 1.35 2.19 1.41 71 15.4 106.6 30.6
Santa Catarina 1.48 1.16 2.57 58 1.50 2.07 1.46 52 1.4 78.4 �43.2
Rio Grande do Sul 1.76 1.06 2.26 147 1.46 1.62 1.21 132 �17.0 52.8 �46.5
Mid-West 1.39 1.42 1.16 167 1.30 1.81 1.32 189 �6.5 27.5 13.8
Mato Grosso do Sul 1.60 1.60 1.00 25 1.23 1.67 1.33 22 �23.1 4.4 33.0
Mato Grosso 1.13 1.00 1.50 38 1.30 1.10 1.31 23 15.0 10.0 �12.7
Goi�as 1.45 1.50 1.00 94 1.29 2.13 1.32 105 �11.0 42.0 32.0
Federal District 1.00 1.00 1.17 10 1.36 1.00 1.35 39 36.0 0.0 15.4

Note: the 1988 PNAD does not cover rural areas in the North region.
Source: Microdata from the 1988 and 2009 PNAD, IBGE.

Table A.7
Average number of victimizations in urban areas by type of crime, Brazilian regions and states, 1988 and 2009.

Regions and states 1988 2009 %D

Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Brazil 1.31 1.38 1.37 12,061 1.42 1.75 1.43 25,702 8.4 26.8 4.4
North 1.30 1.53 1.32 1386 1.54 1.68 1.54 3842 18.5 9.8 16.7
Rondônia 1.13 1.35 1.19 126 1.95 1.86 1.84 385 72.6 37.8 54.6
Acre 1.50 2.00 1.10 52 1.67 1.97 1.62 317 11.3 �1.5 47.3
Amazonas 1.36 1.90 1.35 335 1.46 1.79 1.49 588 7.4 �5.8 10.4
Roraima 1.31 5.00 1.00 29 1.51 1.48 1.56 220 15.3 �70.4 56.0
Par�a 1.28 1.33 1.34 839 1.51 1.61 1.49 2104 18.0 21.1 11.2
Amap�a 1.60 2.00 1.60 5 1.30 1.52 1.46 228 �18.8 �24.0 �8.8
Northeast 1.34 1.41 1.37 2945 1.41 1.82 1.43 8464 5.2 29.1 4.4
Maranh~ao 1.35 1.14 1.14 72 1.40 1.94 1.47 467 3.7 70.2 28.9
Piau�a 1.27 1.52 1.34 115 1.29 1.71 1.28 290 1.6 12.5 �4.5
Cear�a 1.28 1.28 1.27 577 1.44 1.77 1.43 2179 12.5 38.3 12.6
Rio Grande do Norte 1.34 1.79 1.46 121 1.48 1.65 1.45 457 10.4 �7.8 �0.7
Paraíba 1.29 2.05 1.30 199 1.27 1.90 1.35 406 �1.6 �7.3 3.8
Pernambuco 1.37 1.34 1.28 784 1.45 1.66 1.44 1624 5.8 23.9 12.5
Alagoas 1.24 1.13 1.27 80 1.30 1.73 1.38 270 4.8 53.1 8.7
Sergipe 1.47 1.20 1.90 105 1.31 1.65 1.36 423 �10.9 37.5 �28.4
Bahia 1.37 1.37 1.54 892 1.44 1.92 1.46 2348 5.1 40.1 �5.2
Southeast 1.28 1.33 1.33 4170 1.39 1.69 1.40 6397 8.6 27.1 5.3
Minas Gerais 1.32 1.51 1.40 1332 1.49 1.71 1.40 2019 12.9 13.2 0.0
Espírito Santo 1.35 1.30 1.30 243 1.41 1.95 1.35 433 4.4 50.0 3.8
Rio de Janeiro 1.34 1.26 1.38 1119 1.40 1.60 1.43 1386 4.5 27.0 3.6
S~ao Paulo 1.23 1.28 1.27 1476 1.34 1.67 1.39 2559 8.9 30.5 9.4
South 1.40 1.43 1.41 2260 1.45 1.69 1.47 3574 3.6 18.2 4.3
Paran�a 1.37 1.59 1.42 589 1.44 1.73 1.45 1292 5.1 8.8 2.1
Santa Catarina 1.39 1.25 1.39 181 1.40 2.00 1.52 438 0.7 60.0 9.4
Rio Grande do Sul 1.43 1.39 1.42 1490 1.48 1.47 1.46 1844 3.5 5.8 2.8
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Table A.7 (continued )

Regions and states 1988 2009 %D

Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Obs Theft or
robbery

Physical
assault

Attempted
theft/robb.

Mid-West 1.27 1.47 1.52 1300 1.42 1.93 1.42 3425 11.8 31.3 �6.6
Mato Grosso do Sul 1.18 1.45 1.29 213 1.41 2.12 1.44 517 19.5 46.2 11.6
Mato Grosso 1.33 1.23 1.64 213 1.56 1.78 1.60 505 17.3 44.7 �2.4
Goi�as 1.31 1.40 1.54 476 1.40 1.99 1.39 1526 6.9 42.1 �9.7
Federal District 1.20 1.75 1.51 398 1.33 1.62 1.35 877 10.8 �7.4 �10.6

Source: Microdata from the 1988 and 2009 PNAD, IBGE.

Table A.8
Percentage of victimizations conditional on individual characteristics in rural and urban by type of crime, ethnicity, gender and age groups, 1988 and 2009.

Characteristics 1988 2009

Theft or robbery Physical assault Attempted theft/robb Theft or robbery Physical assault Attempted theft/robb

Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban

Ethnicity
Caucasian and Asian 2.93 6.98 0.56 1.14 0.55 2.22 3.07 7.93 0.84 1.36 2.32 6.19
Black, mulatto, and indigenous people 2.36 5.49 0.47 1.28 0.53 1.68 3.03 8.30 1.08 1.96 2.03 5.70
Gender
Man 3.81 7.88 0.73 1.47 0.83 2.37 3.98 9.18 1.09 1.99 2.77 6.56
Woman 1.39 5.02 0.29 0.95 0.24 1.66 2.03 7.15 0.88 1.35 1.45 5.40
Age groups
10e14 0.17 1.70 0.16 0.72 0.09 0.53 0.78 3.31 1.09 1.71 0.42 2.22
15e24 1.37 5.01 0.58 1.60 0.35 1.49 2.36 9.73 1.20 2.39 1.75 6.50
25e34 3.67 8.17 0.71 1.46 0.59 2.67 3.33 9.50 1.51 2.05 2.56 7.00
35e49 3.82 8.78 0.63 1.27 0.89 2.78 3.75 8.83 0.86 1.48 2.56 6.76
50e64 4.46 7.47 0.53 0.77 0.90 2.30 4.13 7.64 0.74 1.08 2.94 5.93
65 or more 4.73 5.94 0.31 0.37 0.74 1.75 3.66 5.77 0.23 0.55 2.30 4.51

Source: Microdata from the 1988 and 2009 PNAD, IBGE.

Table A.9
Number of observations of Table A.8.

Characteristics 1988 2009

Theft or robbery Physical assault Attempted theft/robb. Theft or robbery Physical assault Attempted theft/robb.

Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban

Ethnicity
Caucasian and Asian 21,670 93,806 21,670 93,806 21,670 93,806 18,681 133,740 18,681 133,740 18,681 133,740
Black, mulatto, and indigenous people 27,251 82,158 27,251 82,158 27,251 82,158 32,398 152,601 32,398 152,601 32,398 152,601
Gender
Man 25,133 83,498 25,133 83,498 25,133 83,498 26,802 135,476 26,802 135,476 26,802 135,476
Woman 23,791 92,519 23,791 92,519 23,791 92,519 24,295 150,937 24,295 150,937 24,295 150,937
Age groups
10e14 8987 25,367 8987 25,367 8987 25,367 6815 29,900 6815 29,900 6815 29,900
15e24 12,868 46,044 12,868 46,044 12,868 46,044 10,806 59,773 10,806 59,773 10,806 59,773
25e34 8826 37,285 8826 37,285 8826 37,285 8882 57,774 8882 57,774 8882 57,774
35e49 9434 36,636 9434 36,636 9434 36,636 11,697 69,553 11,697 69,553 11,697 69,553
50e64 5732 20,349 5732 20,349 5732 20,349 7998 44,591 7998 44,591 7998 44,591
65 or more 3077 10,336 3077 10,336 3077 10,336 4899 24,822 4899 24,822 4899 24,822

Source: Microdata from the 1988 and 2009 PNAD, IBGE.

Table A.10
Definition, mean and standard deviation of variables of criminal victimization models.

Variable Definition Rural Urban

Mean S.D. Mean S.D.

Response variables
Physical assault 1 if victim of physical assault and 0 otherwise 0.010 0.098 0.016 0.127
Property crimes 1 if victim of property crime and 0 otherwise 0.038 0.191 0.101 0.302
Robbery 1 if victim of robbery and 0 otherwise 0.010 0.101 0.041 0.199
Theft 1 if victim of theft and 0 otherwise 0.020 0.141 0.043 0.202
Attempted theft/robbery 1 if victim of attempted theft or robbery and 0 otherwise 0.021 0.144 0.059 0.236

(continued on next page)
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Table A.10 (continued )

Variable Definition Rural Urban

Mean S.D. Mean S.D.

Explanatory variables
Age Age in years 36.566 19.279 36.920 18.459
Famsize Number of individuals within family 4.001 1.823 3.563 1.456
Hwork Working hours (0 if unemployment or out of the labor force) 21.713 21.007 21.557 22.391
House 1 if one lives in a house and 0 otherwise 0.996 0.065 0.899 0.301
Log(income) Logarithm of monthly family income 6.700 0.844 7.315 0.913
Man 1 if man and 0 if women 0.524 0.499 0.476 0.499
Married 1 if married and 0 otherwise 0.439 0.496 0.408 0.491
Ownvehi 1 if own a motor vehicle and 0 otherwise 0.440 0.496 0.508 0.500
Student 1 if one is a student and 0 otherwise 0.247 0.431 0.234 0.423
White 1 if white or Asian people and 0 if black, mulatto or indigenous 0.390 0.488 0.508 0.500
Works 1 if employed and 0 if unemployed or out of the labor force 0.639 0.480 0.561 0.496
School Years of schooling 4.620 3.810 7.607 4.328

Source: Data from the selected sample.

Table A.11
Marginal effects calculated from criminal victimization models, rural Brazil, 2009.

Variables Theft Robbery Attempted theft/robb. Property crimes Physical assault

Man 0.00804*** 0.00899*** 0.00279*** 0.0146*** 0.00193**
(0.0013) (0.0013) (0.0008) (0.0018) (0.0008)

White 0.000626 � 0.000688 � 0.00226* � 0.00375** � 0.00108
(0.0013) (0.0013) (0.0007) (0.0018) (0.0009)

Famsize � 0.00257*** � 0.00236*** � 0.000959*** � 0.00465*** � 0.000626***
(0.0004) (0.0004) (0.0002) (0.0005) (0.0002)

Ownvehi � 0.000970 0.00141 � 0.00153** � 0.00187 � 0.00570***
(0.0012) (0.0012) (0.0007) (0.0017) (0.0008)

Married � 0.00322** � 0.00391*** � 0.00287*** � 0.00651*** � 0.00305***
(0.0013) (0.0012) (0.0007) (0.0017) (0.0009)

Age 0.00110*** 0.00129*** 0.000407*** 0.00208*** 0.000380***
(0.0002) (0.0002) (0.0001) (0.0003) (0.0001)

Agesq � 0.00000935*** � 0.0000102*** � 0.00000325*** � 0.0000173*** � 0.00000655***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

School 0.00106*** 0.000681*** 0.000744*** 0.00183*** 0.000186*
(0.0002) (0.0002) (0.0001) (0.0002) (0.0001)

Log(income) 0.00302*** 0.00133* 0.00171*** 0.00536*** � 0.000508
(0.0008) (0.0008) (0.0005) (0.0011) (0.0005)

Student 0.00287 0.00539** 0.00223 0.00858**** � 0.00163
(0.0023) (0.0024) (0.0014) (0.0033) (0.0011)

Hwork 0.000166*** 0.000147*** 0.0000902*** 0.000358***
(0.0000) (0.0000) (0.0000) (0.0000)

Works � 0.000217
(0.0009)

Number of obs. 48,859 48,859 48,859 48,859 48,859
Pseudo R2 0.074 0.066 0.099 0.076 0.049

Dummy variables were used for the states; ***, ** and * denote significance at 1%, 5% and 10% when the null hypothesis H0:bk ¼ 0is tested, respectively; the values within
parentheses are standard errors; for definitions of the variables see Appendix A.10.

Table A.12
Marginal effects calculated from criminal victimization models, urban Brazil, 2009.

Variables Theft Robbery assault Attempted theft/robb Property crimes Physical

Man 0.00908*** 0.00780*** 0.00769*** 0.0169*** 0.00568***
(0.0010) (0.0009) (0.0008) (0.0013) (0.0005)

White 0.000576 � 0.00302*** � 0.000430 � 0.00436*** � 0.000798
(0.0011) (0.0009) (0.0008) (0.0014) (0.0005)

House � 0.00459*** � 0.00355*** � 0.00183*** � 0.00689***
(0.0004) (0.0003) (0.0003) (0.0005)

Famsize � 0.0167*** � 0.00595*** � 0.0103*** � 0.0237*** � 0.000366**
(0.0018) (0.0015) (0.0014) (0.0023) (0.0002)

Ownvehi � 0.000977 0.00178* � 0.00585*** � 0.00331** � 0.00349***
(0.0011) (0.0010) (0.0009) (0.0015) (0.0006)

Married � 0.00891*** � 0.00615*** � 0.0110*** � 0.0186*** � 0.00725***
(0.0011) (0.0009) (0.0008) (0.0014) (0.0005)

Age 0.00191*** 0.00125*** 0.000833*** 0.00265*** 0.000344***
(0.0002) (0.0001) (0.0001) (0.0002) (0.0001)

Agesq � 0.0000196*** � 0.0000116*** � 0.0000114*** � 0.0000283*** � 0.00000745***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

School 0.00264*** 0.00117*** 0.00225*** 0.00438*** � 0.000341***
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Table A.12 (continued )

Variables Theft Robbery assault Attempted theft/robb Property crimes Physical

(0.0001) (0.0001) (0.0001) (0.0002) (0.0001)
Log(income) 0.00486*** 0.00248*** 0.00449*** 0.00829*** � 0.00258***

(0.0007) (0.0006) (0.0006) (0.0009) (0.0004)
Student 0.00500*** 0.00159 0.00280** 0.00559*** � 0.00347***

(0.0017) (0.0015) (0.0013) (0.0021) (0.0007)
Hwork 0.000335*** 0.000279*** 0.000300*** 0.000655***

(0.0000) (0.0000) (0.0000) (0.0000)
Works 0.00127**

(0.0006)
Number of obs. 269,998 269,998 269,998 269,998 270,846
Pseudo R2 0.032 0.026 0.044 0.034 0.037

Note: Dummy variables were used for the states; ***, ** and * denote significance at 1%, 5% and 10%when the null hypothesisH0:bk¼ 0 is tested, respectively; the values within
parentheses are standard errors; for definitions of the variables see Appendix A.10.
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