
Abstract
The number of homicides in Brazil has reached record num-

bers, and when the race/colour of the victims is considered-an
extreme inequality is evident- with a particularly high number of
deaths in black and brown populations. The goal of this work
was to analyse homicide rates of black people in Brazil from the
years 2000 to 2016, using generalized additive regression mod-
els, with a geo-spatial component. The statistics were applied to

understand the social reasons for homicide risks in the black
population in Brazil’s 26 states and Federal District with refer-
ence to the human development index and its components (edu-
cation, longevity and income) as well as social inequality indices
(Gini and Theil). This socioecological, epidemiological study to
estimate the risk of homicide in the black population with a time
series component, shows that this risk has increased linearly
over time. Less longevity and low income correlated with a
greater risk of homicide-while the Gini and Theil indices showed
that in places where there are greater inequalities, there is also a
higher risk of homicide in both black and non-black populations.
The results - regarding the possibility of relating social indica-
tors to homicide risk in the regional units under study, would
support implementation of interventional public policy mea-
sures.

Introduction
Around 89,000 violent deaths were recorded worldwide in

2018, a 4% increase compared to the previous year. This
increase occurred mainly in Brazil, Mexico and Venezuela
(Rossi & Alessi, 2019). While the latter country is in a serious
social crisis, which has led to increased crime and violent action
involving paramilitary groups (Rossi & Alessi, 2019), Brazil and
Mexico suffer from the problem of organized crime and drug
trafficking, with the poorest communities bearing most of the
consequences. According to the World Health Organization
(WHO), the definition of violence is: ‘the intentional use of
physical force or power, by threat or action, against yourself,
another person or a group or community, which results or is
highly likely to result in injury, death, psychological suffering,
poor development or deprivation’ (WHO, 2010). Violence con-
sists of human actions by individuals, groups, classes and
nations causing death of human beings or affecting individual
person’s physical, moral, mental or spiritual integrity (WHO,
2010; Minayo & Souza, 1997). Worldwide, six homicides occur
on average per 100,000 people, 50% of which committed with
firearms (Igarapé, 2017). A high proportion of all homicides
(around 66%) take place in Latin America and the Caribbean
(Instituto Igarapé, 2017).

The evolution of homicides in recent years in Brazil has
reached record numbers. In 2015, there were more homicides in
Brazil than in many other countries added together (WHO, 2015;
UNODC, 2019). Brazil had the fourth highest homicide rate in
South America, with 30.5 cases per 100,000 inhabitants, after
Venezuela (51.7), Colombia (48.8) and Trinidad & Tobago
(32.80), while Chile (4.6), Argentina (4.7), Paraguay (7.5) and
Uruguay (7.6) had the lowest homicide rates in this part of the
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world (WHO, 2015). When race/colour is considered, there is an
even more extreme inequality, where Brazil has always occupied
one of the top positions reflecting the fact that the country is con-
sidered as one of the most violent countries in the world
(Waiselfisz, 2012). According to 2017 data in the Atlas of
Violence (Cerqueira et al., 2019), 75.5% of homicide victims
were black individuals, with the homicide rate per 100,000
blacks being 43.1, whereas for non-blacks it was 16.0. So for
every non-black individual who suffered homicide in 2017,
approximately 2.7 blacks were killed.

For a better understanding of the social reality of today, it is
necessary to also consider racism and its roots, which go back to
the time between the 16th and 19th centuries after the arrival of
approximately 5 million Africans who were brought to Brazil by
the Portuguese through the slave trade (Pereira, 2018). In the
period that followed the abolition of slavery in 1888, the now
freed slaves were marginalized, both in urban and rural areas, due
to the scarcity of public actions aimed at integrating them into
society, and they continue to be marginalized today (Marcussi,
2018). The abolition only reflected the legal aspect of freedom,
and previous slaves and their descendants remained socially infe-
rior, with very few of them achieving any degree of social mobil-
ity in addition to their freedom. To this day, they continue to
occupy the lowest level of the Brazilian social pyramid
(Marcussi, 2018).

Data from the summary of social indicators of 2019, provided
by the Brazilian Institute of Geography and Statistics (IBGE),
show that black and brown women stand out among the poor.
Figures from 2019 show that although being a minority of the
population (28.7%), these women number 38.1% of the poor and
39.8% of the extremely poor. This is due to the fact that they not
only suffer discrimination in general, but also in the labour mar-
ket where 32.0 % of 15 to 29 years old black or brown women
are uneducated and unemployed, compared to young, white peo-
ple in the same situation (13.2%). This underlines the great
inequity that impedes assimilation. Indeed, historians and
researchers work with the premise that blacks have been inten-
tionally excluded from society that was, and still is, dominated by
the white population, e.g., by incentives for European migration
intended to achieve whitewashing of the population (Ribeiro,
2015).

Against this background, racism can be seen as something
allied to an ideology, leading to difficulties for the black popula-
tion concerning various activities, such as access to land owner-
ship and the investment needed for education. People and ideolo-
gies are factors that have fostered the discrimination resulting in
a situation forcing blacks in Brazil to live on the margins of soci-
ety (Marcussi, 2018; Pereira, 2018). This historical process has
been blamed for the high homicide rate in the black population
that is almost three times greater than that involving whites, a
bias that has been characterized as genocide and therefore neces-
sitating a thorough investigation and discussion (Flores, 2016;
Quirino, 2017). Black people also constitute the majority in the
prison inmates due to mass incarceration (Santos et al., 2020),
which is rooted in underemployment and trafficking that often
appear as the only remaining job options in an extremely limited
list of opportunities for those who are young and black in Brazil
(Flores, 2016). 

Brazil comprises 26 states, plus the Federal District with the
capital city that together make up its 27 federative units (FUs).
Article 3, item III in the federal constitution calls for eradication

of poverty and marginalization and affirms the reduction of
social and regional inequalities, whilst Article 3, item IV
demands promotion of the good for all, without prejudice as to
origin, race, colour, sex, age or any other form of discrimination.
However, the social and economic indicators vary in relation to
each state’s public policies (Jannuzzi, 2016), an inequality which
is related to socioeconomic factors and local social determinants.

The objective of this study was to investigate and verify the
association between indexes by inequality social and develop-
ment, which impact homicides in the black population. To this
end, we produced thematic maps of homicide rates in this specif-
ic population and discuss these results in the light of the histori-
cal context of the black population.

Materials and methods

Study design
Using a time scale covering the period 2000-2016, we

planned a socioecological study of the relationship between
indices of inequality of social and development on the one hand,
and homicides in the black population on the other. To reach
these objectives, we involved the human development index
(HDI) and its components education, longevity and income as
well as the Theil and Gini indices of inequality. We also applied
generalized additive regression modelling together with a
geospatial component to allow a geographical weighting of the
homicide risk.

The HDI is a summary metric of average achievement in key
dimensions of human development: a long and healthy life
(longevity), being knowledgeable (education) and having a
decent standard of living (income). As mentioned in the Human
Development Report (HDR), these are useful criteria for assess-
ing the development of a country beyond just economic growth
(HDR, 2019). The Theil index (1967) is a measure of the differ-
ence between the maximum possible entropy and the observed
entropy of wealth distribution. The maximum possible entropy
corresponds to complete equality in the distribution of wealth,
i.e. where all people have the same (positive) economic standing.
The extreme opposite case, complete inequality, is when one
individual has all the wealth and all others nothing (Costa &
Pérez-Duarte, 2019). The Gini coefficient (1912) can be under-
stood as the normalized absolute mean difference between all
pairs of wealth in the population. This index is equal to zero in
the case of total equality, that is when all people have the same
(positive) wealth, and when we >0, various degrees of inequality
in the distribution of wealth is indicated (Costa & Pérez-Duarte,
2019).

Study population and data sources
Information on homicides of the FUs in the period 2000 to

2016 was obtained from the Brazilian Institute for Applied
Economic Research (IPEA) and from the Atlas of Violence
(IPEA, 2017; Cerqueira et al., 2019) using the following filters:
violence by race and gender; homicides of black men; homicides
of non-black men; homicides of black women; and homicides of
nonblack women. The scope of this analysis refers to homicide
data for the black population in Brazilian territory, stratified by
FU and gender for the period 2000 to 2016 where the term
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‘black’ refers to both black and brown categories of people as
standardized by IBGE.

The values of the social indicators are from the 2010 census,
which allows extraction considering the HDI and its three com-
ponents (education, longevity and income), the social inequality
indices Gini and Theil, calculated according to the report of the
United Nations Development Program (UNDP) given by HDR
(2019). Estimates of population in UFs in Brazil by sex and race
were obtained through TABnet (http://tabnet.datasus.gov.br/cgi/
deftohtm.exe?ibge/cnv/projpopuf.def), which provides popula-
tion data according to official IBGE methods and statistics. The
vector shapefiles that illustrate spatial information validated by
maps were obtained directly from the IBGE website. After
obtaining the required data from the different platforms, a pre-
processing step was taken to eliminate duplicate information,
after which the content was validated for analysis. The final
database used was formatted and presented as a matrix structure
by Microsoft Excel with focus on the multiple variables of inter-
est. The maps were made by enabling connection between this
database and the shapefiles storing the geographical information.

Statistical analysis
The generalized, additive geo-spatial regression models used

had specific components to measure aspects related to geograph-
ic information systems (GIS), which are widely used in credibil-
ity models in various areas, such as finance (Bozkurt et al.,
2018), crime (Marchant et al., 2018), traffic (Do et al., 2019), cli-
mate (Lima et al., 2016) and epidemiology (Martinez et al.,
2020). Its advantage lies in the possibility to allow addition of
geo-demographic variables and concepts of spatial smoothing.
Another advantage of this approach refers to it being a model of
the class of generalized linear models (MLG). The embedded
GIS component referring to geographical location was utilized by
associating the variables of interest with the latitude and longi-
tude of the centroid of FU. In other words, a joint scenario was
established where outcomes related to the homicide within the
black population were incorporated together with geographical
location and social, economic and socio-demographic covariates.
The equation below refers to the generalized additive model used
in this work:

log(Yit) = α + f(t-time) + f(social indicators) + f(rate of homi-
cides non-black people) + flag(latitude, longitude)              (1)

where log(Yit) is the relative risk of homicide of black people (Yit)
in the ith FU (i = 1, ..., 27) and the tth year (t1 = 2000 to t17 = 2016);
α the intercept of the model, that is the mean parameter of the
equation. The three HDI components (longevity, income and edu-
cation) together with the Theil and Gini indices make up covari-
ates together with homicides of nonblack people and interpolated
by the spline component in relation to the behaviour of associa-
tion with Yit over time; and flag (latitude, longitude) is the com-
ponent relative to the geographic position of the state centroid
acting as weight for the spatial effect of the additive model. The
rate of homicides in the FUs per 100,000 inhabitants was used as
input.

Since this was an ecological analysis, the covariables were
inserted into the models one by one to avoid problems of
collinearity and estimation bias (Morgenstern, 1995). The model

assumes that homicides of the black population follow a Poisson
distribution with a logarithmic link function. There were other
probability distributions tested, but this one obtained a better
adjustment according to the deviance criterion (Spiegelhalter et
al., 2014), a measure of discrimination and choice of the best
model based on the results with the least variability. A spline
smoother, defined as a curve constructed from sections of cubic
polynomial, joined together so that the curve is continuous until
the second derivative, was used (Wood, 2017). This refers to the
function f and means that a spline regression was obtained from
each covariate and shown as a spline adjustment graph, which
should be interpreted as follows: when the estimated risk is
around zero, it has not changed; if greater than zero and showing
a pattern, it is increasing; if less than zero and when the estimated
risk is around zero, it has not changed; if greater than zero and
showing pattern, it is decreasing. The confidence band of the
main function corresponds to the confidence interval of the spline
smoothing with 95% confidence.

The assumptions of the statistical theoretical model are based
on homoscedasticity (constant variance) and normality of the
residuals; both criteria were checked using hypothesis testing and
graphs to make inferences. In all analyses, the level of signifi-
cance was fixed at 5% and the confidence intervals at 95%. Ten
statistical models were generated, the first five of which referring
to the correlation of homicides of black men to each indicator, i.e.
the HDI components longevity, income and education and the
social inequality indicators (the Gini and Theil indices); the fol-
lowing five similarly dealing with the correlations of homicides
of black women.

Results
The results are divided into two parts, one describing the

maps, which gives a global view of the homicides in the black
population in the Brazilian FUs, and the second the results of the
generalized, additive model.

Population thematic maps 
Figure 1 shows that there is a clear, increasing trend of homi-

cides of black men in the northern, north-eastern and mid-west-
ern regions of Brazil, which contrasts to the South, where there is
a relatively stable level. However, the level of homicides of non-
black men in the northern and north-eastern regions (maps not
shown) has been highly stable over the years, while there is a
fluctuating tendency in the mid-western and south-eastern
regions. The highest homicide rates for non-black men occur in
the South and this situation has been stable for a long time. There
is thus a dividing line between the North, the Northeast and the
Midwest on the one hand, and the South and the Southeast on the
other, with respect to homicides of men related to ethnicity.

Figure 2 depicts the corresponding trends referring to homi-
cides in the black female population, showing that the highest
rates are in the North, the Northeast and the Southeast and the
lowest in the South and the Midwest. With regard to homicides
of non-black women (maps not shown), there is stability with the
lowest rates in the northern, north-eastern and central western
regions. This is in contrast to the states in the Southeast and the
South that carry the highest homicide rates among non-black
women and where few changes and trends have been observed.

                   Article
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Figure 1. The changing temporal pattern of homicides in black men per 100,000 inhabitants in the period 2000-2016.

Figure 2. The changing temporal pattern of homicides in black women per 100,000 inhabitants in the period 2000-2016.
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Therefore, in quantitative numbers tell us that the highest rates of
female homicides are concentrated in the south-eastern region.

Generalized additive model
Table 1 shows the relationship of population rates in the FUs

in 2010 (year of the census) with the different indicators investi-
gated. The Theil index for Brazil stands at 0.68, and it can be
noted that the North (0.70) and the North-east (0.72) have high
rates in contrast to the central-western (0.60), southern (0.49) and
south-eastern (0.58) regions. The Gini index gave a similar pic-
ture with 0.60 for the whole of the country with the highest val-
ues in the North (0.61) and the North-east (0.62), while the Mid-
west (0.57), the South (0.52) and the South-east (0.57) all result-
ed in low outcomes. In other words, the northern and north-east-
ern regions express greater social inequalities in terms of income
distribution.

With regard to the HDI income component, the rate for all
Brazil was 0.74, with the South (0.77), the South-east (0.76) and
the Central-west (0.77) showing the highest rates as opposed to

the North (0.61) and the North-east (0.65). For the longevity
component, the rate for the whole country was 0.82, with the
South (0.84), the South-east (0.84) and the Central-west (0.84)
providing the highest rates in contrast to the North (0.80) and the
North-east (0.78), which had the lowest. When we finally turned
to the education component, the outcome for Brazil as a whole
was found at 0.64, while some regions, such as the South (0.67),
the South-east (0.67) and the Central-west (0.66), all had high
rates, in contrast to the North (0.59) and the North-east (0.59). In
other words, the southern, south-eastern and mid-western regions
expressed the highest values with regard to all three HDI compo-
nents.

The statistical models show the risk pattern identified by the
indicators in relation to their association with cases of homicide
in Figure 3 with reference to the male population (models 1 to 5)
and in Figure 4 with reference to the female population (models
6 to 10). The figures show the adjustments of the spline function
for the different indicators under study with regard to the homi-
cide risk.

                   Article

Table 1. Description of the indicators studied by states and regions.

Region           State (FU)                                                                                                      Indicator
                                                                                   Theil                             Gini                  HDI-R                     HDI-L               HDI-E

South                  Rio Grande do Sul (RS)                                    0.53                                         0.54                          0.769                                 0.84                        0.642
                            Santa Catarina (SC)                                           0.42                                         0.49                          0.773                                 0.86                        0.697
                            Paraná (PR)                                                         0.51                                         0.53                          0.757                                 0.83                        0.668
                            Overall                                                                   0.49                                         0.52                           0.77                                  0.84                         0.67
Southeast          São Paulo (SP)                                                    0.57                                         0.56                          0.789                                0.845                       0.719
                            Minas Gerais (MG)                                            0.56                                         0.56                           0.73                                 0.838                       0.638
                            Espirito Santo (ES)                                           0.56                                         0.56                          0.743                                0.835                       0.653
                            Rio de Janerio (RJ)                                            0.64                                         0.59                          0.782                                0.835                       0.675
                            Overall                                                                   0.58                                         0.57                           0.76                                  0.84                         0.67
Central - West  
                            Mato Grosso do Sul (MS)                                0.57                                         0.56                          0.740                                0.833                       0.629
                            Goiás (GO)                                                          0.53                                         0.55                          0.742                                0.827                       0.646
                            Federal District (DF)                                        0.76                                         0.63                          0.863                                0.873                       0.742
                            Mato Grosso (MG)                                            0.54                                         0.55                          0.732                                0.821                       0.635
                            Overall                                                                   0.60                                         0.57                           0.77                                  0.84                        0.670
North                  
                            Rondônia (RO)                                                   0.56                                         0.56                          0.712                                0.800                       0.577
                            Acre (AC)                                                             0.73                                         0.63                          0.671                                0.777                       0.559
                            Amazonas (AM)                                                    0.8                                          0.65                          0.677                                0.805                       0.561
                            Pará (PA)                                                              0.70                                         0.62                          0.646                                0.789                       0.528
                            Tocantins (TO                                                      0.68                                          0.6                           0.690                                0.793                       0.624
                            Amapá (AP)                                                          0.68                                          0.6                           0.694                                0.813                       0.629
                            Roraima (RR)                                                      0.75                                         0.63                          0.695                                0.809                       0.628
                            Overall                                                                   0.70                                         0.61                           0.68                                 0.800                       0.590
Northeast          
                            Bahia (BH)                                                           0.73                                         0.62                          0.663                                0.783                       0.555
                            Piauí (PI)                                                              0.73                                         0.61                          0.635                                0.777                       0.547
                            Maranhão (MA)                                                   0.74                                         0.62                          0.612                                0.757                       0.562
                            Ceará (CE)                                                           0.72                                         0.61                          0.651                                0.793                       0.615
                            Rio Grande do Norte (RN)                               0.68                                         0.60                          0.678                                0.792                       0.597
                            Paraíba (PB)                                                        0.70                                         0.61                          0.656                                0.783                       0.555
                            Pernambuco (PE)                                               0.74                                         0.62                          0.673                                0.789                       0.574
                            Alagoas (AL)                                                        0.75                                         0.63                          0.641                                0.755                       0.520
                            Sergipe (SE)                                                        0.72                                         0.62                          0.672                                0.781                       0.560
                            Overall                                                                   0.72                                         0.62                          0.650                                0.780                       0.570
All of Brazil                                                                                        0.68                                         0.60                           0.74                                 0.820                       0.640
HDI-R, human development index-income; IDH-L, human development index-longevity; HDI-E, human development index-education. 
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Figure 3. Graphs of the adjustment of the spline function for the models developed to study the male risk behaviour with respect to
the indicators studied. Legend: The line in the centre is the function interpolated by the spline, the upper and lower lines are the con-
fidence intervals of the estimate by 95%.

Figure 4. Graphs of the adjustment of the spline function for the models developed to study the female risk behaviour with respect to
the indicators studied. Legend: The line in the centre is the function interpolated by spline, the upper and lower lines are the confidence
intervals of the estimate by 95%.
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Panel A in Figure 3 shows the development of homicides over
time in the male population, where an increasing linear-type pat-
tern is exhibited, which means that the number of homicides
tends to increase over the years and they do not stabilize over the
period studied (P<0.01). Model 1 (panel B) shows the relation-
ship between homicides and longevity, where it can be noted that
homicides tend to approach zero on the y-axis (P=0.01) after
increasing, which means that the risk of homicide is greater for
large values of longevity, that is in the states with greater
longevity, the risk of homicides is higher. Model 2 (panel C)
refers to the income component which plunges in relation to
homicides in the southern region followed by an increase related
to the south-eastern region (P<0.01). This plunge is caused by the
state of São Paulo, whilst the rise is mainly due to high income
as well as a high level of homicides in the state of Rio de Janeiro.
In model 3 (panel D), which concerns the education component
(P=0.01), we were unable to determine a relationship because the
model had an oscillation and a non-specific pattern over time
without an explainable potential at the level of the study. This
pattern might be understood as related to the education compo-
nent in a disaggregation by mesoregions or cities. Model 4 (panel
E) shows the outcome of the Gini index (P<0.01) and model 5
(panel F) the Theil index (P<0.01). It can be noted that the higher
the inequality, the greater the risk of the occurrence of homicides.
Panel G refers to homicide of non-black men in relation to social
inequality (as indicated by the Gini and Theil indices) and shows
a similar picture. Thus, inequality promotes homicide, both for
black and non-black men. However, although inequality is shown
to be significantly correlated to the level of homicide in both
groups, it can be noted that the increase in risk is less pronounced
with respect to non-black men.

Figure 4 shows the corresponding results of the models when
applied to the female population, which are very similar to the
results obtained with regard to male homicides. As seen in model
8 (panel D), we had the same problem with respect to education
because the model’s graph tended to oscillate (P<0.01).

Discussion
The research work presented here was planned to highlight

the prejudice experienced by the black population in terms of the
number of homicides. By applying statistical models to study the
correlation of homicides within the black population in Brazil’s
FUs with indicators of human development and social inequality,
our aim was not only to obtain a view of the occurrence of homi-
cides in a numerical way, but also open a dialogue on the nature
of the problem under study.

Prejudice and racism are closely related, with the former
being a set of implicit associations unconsciously maintained
about a certain group of people, and the latter defined as preju-
dice against individuals of a specific ethnicity that can be both
explicit or implicit (Marmelstein, 2021). As racism is a distorted
appropriation of reality, through which unaccepted characteris-
tics are projected onto another human being, group or society
(Martins, 1998), it is not possible to simply apply a metric index.
Against this background we chose to evaluate the level of vio-
lence against the black population in Brazil by assessing the pres-
ence of homicide in different parts of the country. 

The generalized, additive statistical regression models,

including a spatial component, referred to in this paper were
found useful in depicting the homicide trends in relation to the set
of social indicators chosen. We noticed that homicides continued
to increase in all models applied over the 16-year study period,
and we saw that they followed an increasing linear pattern with-
out stabilization at any level. We also found that where there was
less longevity and lower income, there was also a greater risk of
homicide. In addition, in places characterized by greater inequal-
ity (as indicated by the Gini and Theil indices), there was also a
higher risk of homicide.

In contrast to longevity, income and inequality, it was not
possible to distinguish a pattern in relation to homicides of black
people with regard to education. This could be due to the model
used not showing a specific pattern because of existing dispari-
ties in relation to the education within each FU. This could be
overcome by using a higher level of disaggregation, e.g., by col-
lecting information by city or mesoregion instead of basing the
study at the FU level. Indeed, decentralization between the polit-
ical powers (federal level, state and municipality) needs to be
considered at a higher resolution with effective public security
policies for each regional reality, such as at the municipality level
or within municipalities in specific neighbourhoods or districts as
pointed out by Beato Filho (1999). Another problem that could
have affected this study is underreporting of violence, which is a
common setback in social investigations (Minayo, 1994; Minayo
& Souza, 1997) potentially limiting the amount of data available
for investigation.

When studying the results of homicide risk rates for non-
black men and women, we show that homicide risk in relation to
income increases until a point (HDI-income =0.83) and then
decreases in the highest values (rich states). Indeed, when con-
sidering the inequality indicators it was possible to verify that the
risk of homicide in the non-black population increases for both
genders just as it does for the black population. Undeniably,
social inequality is the pivot of social violence (Minayo, 1994;
Minayo & Souza, 1997), and violence and inequality need joint
coping policies to be successful in prevention, as confrontation
by legal and political measures based on ineffective methods tend
to aggravate the situation (Gomes et al., 2006). To improve this
situation, intervention and action from various federal institu-
tions is required, above all mobilization of organizations working
in the areas of health, education, social assistance, urban plan-
ning and security (Beato Filho, 1999). Among effective actions in
targeting violence are security programs and strategies based on
multi-institutional articulation between state and society
(Greenwood et al., 1996; Felson & Clarke, 1997; Sherman, 1998;
Short, 1997). Aiming at the promotion of subsidies for macro-
regional policy implementation strategies and surveillance, our
work was based on aggregated population-based data (Gordis,
2004) without considering the individual level of information.
Public policies must also take into account regional and social
diversification, as well as paying attention to race as any strategy
meets social demands in several sectors (Beato Filho, 1999).
Allocation of resources must not only consider basic governmen-
tal priorities such as education, health and security, but also
include efforts identifying places and groups within society
deserving priority treatment. With respect to equity, it is neces-
sary to promote research highlighting the problem using geo-
graphic monitoring as part of the solution.
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Conclusions
Generalized, geo-spatial, additive models with a time series

component are useful to understand the social context of the
homicide risk of the black population in Brazil. This should take
place alongside a joint study of socio-economic and inequity
indicators allowing for outlining strategies focused on the imple-
mentation of public policies against violence, with diversification
by regional and intelligent support of decision models.
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