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Abstract: 
This paper describes a spatial analysis of point patterned crimes in a large Brazilian city to evaluate the impact of the introduction of highly visible Police Stations, called Observation and Surveillance Stations (POVs), in downtown. We develop a statistical model where two parameters capture the crime time trend and the POV effect in crime incidence. The main conclusion is that the POV presence decrease substantially two serious crimes incidence but, for most crimes, their impact is not significant or it is negative, meaning that there are more reported crimes after their installation. This last effect is interpreted as reporting level change since these crimes are less serious and it is known to have a large underreporting under normal conditions. 

DESCRIPTION

Introduction  
Belo Horizonte is a large Brazilian city with 2,091 thousand inhabitants and 600 thousand households according to the last 1995 Census. Located in the Southeast part of Brazil, it ranks third in size in the country and it has a large service and industrial labor population. Starting in 1960, it had a fast population increase stabilizing between 1990 and 1995. 

The crime increase has been much faster than population increase and it does not show any tendency to decrease. From 97.3 per 100 thousand inhabitants in 1986, robbery skyrocketed to more then 500 per 100 thousand in 2000. Burglary rate doubled in 14 years  going from 102.3 in 1986 to 191.7 in 2000. Homicide rates changed from 8.4 in 1986 to 21.6 in 2000. 

It is not surprising that crime has become a top concern to citizens, politicians, the media and police. As violent crime increased steadily, Belo Horizonte Military Police felt continuous pressure to improve and, in 1999, it introduced a new program for crime reduction, Policing with Results, with help from CRISP, an academic center affiliated with the Universidade Federal de Minas Gerais, located in Belo Horizonte. The main objective of this program is that results matter, and area commanders are evaluated on the basis of their results. 

Among the several innovations introduced, the Military Police designed some specific actions to be taken in Belo Horizonte downtown. The most popular one was the creation of the POVs, which stands for Posto de Observação e Vigilância (Observation and Surveillance Station), a set of highly visible booths with the presence of at least one policeman, functioning 24 hours, and located in downtown corner streets with high crime levels.  

We are carrying out a study to evaluate the impact of the POVs installation. The main interest questions were the following: Are there any changes in crime incidence as a result of POVs creation ? Is there evidence that POVs affected the crime incidence immediately after their installation but had their impact decreasing over time ? Was there any displacement effect with crimes migrating to areas located farther from the POVs ?

The main technical difficulty in this problem is the crime incidence increase over time in Belo Horizonte which can blur the POV effect estimation. We developed a statistical model to test the evidence available in the data rejecting these hypothesis. The model is based on a case-control design with and relies on likelihood methods to estimate and test hypothesis assuming a Poisson distribution for crime counts on downtown areas. The counts are made during one year before and after the POVs installation.

Data

Seven POVs were installed in Belo Horizonte downtown region approximately at the same time, between May 15 and 20, 1999. We collected georeferenced crime locations one year before, from May 15, 1998 to May 15, 1999, and one year after their installation, from May 16, 1999 to May 15, 2000. The crimes have few and simple attributes associated such as occurrence day time and type of crime. 

The map in Figure 1 shows the locations of the seven POVs at the center of the green discs. Each POV have a buffer area around it with a radius of approximately 200 meters to represent the region where it could possibly have a significant impact on crime. Each of these seven POV centered discs is paired with a control disc located near the POV disc. The control disc location is chosen carefully to balance a trade-off. We want a control disc sufficiently close to the POV disc to make comparisons using an area similar to the POV area. At the same time, we want the control area to be far enough such that it is not affected by the POVs if they have any impact.      
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Figure 1: Map of Belo Horizonte downtown region with the location of the seven POVs (green discs) with respective control areas (red discs).  

 The choice of one year observation period aims to account for crime seasonality effects and use of control areas is intended to account for time trend in the city. The reported crimes had their locations georeferenced as points in the map and Figure 2 shows the armed robberies locations.  

Our statistical model assumed that the space-time point pattern is a realization of a Poisson space-time point process and hence disjoint regions have independent Poisson distribution. The model introduced two parameters to capture the time trend effects and the POV effects. More specifically, if we index the seven POVs by i=1,…,7, then we model the counts as 
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Hence, the parameter ( measures the time trend affecting both, the POV and the control discs, and the parameter ( measures the POV effect.      

[image: image3.wmf]POV 2

POV 3

POV 4

POV 1

POV 7

POV 6

POV 8

POV 5


Figure 2: Map of Belo Horizonte downtown region with the location of armed robberies one year before (blue dots) and one year after (red dots) the POVs installation. The seven POVs with respective control areas are also indicated.  

The likelihood equation involving all discs is
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producing the maximum likelihood estimates of ( and ( given by 
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We used the maximum likelihood ratio test, which has approximately a chi-squared distribution with one degree of freedom under each of the null hypothesis described below:
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 , which tests for POV effects irrespective of time trend effects  

and, less importantly,    
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 , which tests for time trend effects irrespective of POV effects.  

We calculated the covariance matrix of the parameter estimators in order to construct confidence intervals. We also made a power study to verify the test capacity to detect practically significant effects.  

Results 

We considered seven types of crime, the most prevalent ones in downtown. The victims of all of them are pedestrians walking in downtown. The crime classification in Brazil is different from that in United States and a simplified description of the studied crimes are: Robbery with Use of Guns; Robbery Without Use of Weapons but Using Force; Attempted versions of the two above crimes; Attempted Murder; Stealing Small Things Without Weapons and Without Force; Its Attempted version.    

We found only one crime type with a statistically significant reduction in incidence, the Gun Armed Robbery. In all the other crimes, we had a statistically not significant result (Robbery Without Use of Weapons but Using Force; Attempted Murder) or a statistically significant increase of crimes (Attempted Robbery With and Without Guns, Stealing Small Things Without Weapons and Without Force; Its Attempted version). 


Details on estimates, confidence intervals and significance levels are not shown due to space shortage but they are available from the authors under request.     

Conclusions

In Brazil, the immediate contact with crimes is made by the  Military Police which is in charge of street patrolling, of responding to 911 calls, and to provide basic street and events security. It does not carry out investigative work which is Civil Police responsibility.  

 
The Military Police in Minas Gerais introduced a series of small changes to police management, information systems, training in data analysis which has substantially impacted the police operation. These changes are the result of a partnertship between civilian experts at the Center for Studies of Crime and Public Security – CRISP, which is affiliated with the Federal University of Minas Gerais, and the Military Police in Minas Gerais aiming at help police to create new information systems and trained police to analyze crime.


At CRISP, we helped police to statistically evaluate the impact on crime incidence of their installation of Observation and Surveillance Stations (POV) in downtown region. We found that POV are effective to reduce incidence only for two serious crimes but, for all the others, they show no effect or had an apparent negative impact. This negative impact is interpreted as a result of a nearby POV presence stimulating the population reporting of the less serious crimes.
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