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Table 1 The percent of police district of top 50%, 80% of

crime(N=176) and Lorentz coefficient
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Fig.1 Spatial distribution of all types of crime in ZG City
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Table 3 The results of PAI Index
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Fig.2 Spatial distribution of symbiotic space
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Fig.3 Abstraction of part of decision trees
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Detecting and Characterizing Symbiotic Clusters of Crime
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Abstract: Research on the spatial distribution of crime most often shows that the spatial distribution of crime is
not homogeneous. Moreover, a subset of this literature shows that spatial distributions of different crime types
show similarities across urban space. This raises the possibility of symbiotic relationships between different
types of crime in urban space. Previous studies focus on spatial concentrations, spatial patterns and hotspot dis-
tributions of crime. They ignore associations between different types of crime in space. This paper arms to fill
the gap by examining the association between different types of crime, detecting symbiotic clusters of crime,
and characterizing these clusters. So theft, burglary, affray, fraud and robbery are extracted from the call for ser-
vices data of ZG city. Application of the K-means clustering algorithm on these data detects symbiotic clusters
of various types of crime. Points of interest from commercial navigation data sets and the sixth census data are
used to characterize the socio-economic environments of the symbiotic clusters, with the assistance of the deci-
sion tree algorithm of Weka. The results show that ZG city can be divided into 4 symbiotic clusters of crime:
1) low incidence of all crime; 2) high incidence of theft, fraud and low incidence of burglary, affray, and rob-
bery; 3) high incidence of all crime; 4) high incidence of burglary, affray, robbery and low incidence of theft,
and fraud. Cluster 1 is characterized by high bus station density, low proportion of floating population, high
proportion of elder and low catering facilities density. The social and physical environment of cluster 1 gener-
ate only a few convergences of motivated offenders, suitable targets, and incapable guardians. As such, all
crime rates becomes low due to the lack of crime opportunities. Cluster 2 is characterized by high bus station
density, high proportion of floating population, high proportion of young and low proportion of rental housing.
The social and physical environment of cluster 2 host large volume of convergences of motivated offenders,
suitable targets of and incapable guardians, generating extensive opportunities for larceny and fraud. Cluster 3
is characterized by high bus station density, high proportion of floating population, low proportion of young,
high proportion of rental housing and high catering facilities. Ordinary crime emerges when a likely offender
converges with a suitable crime target in the absence of a capable guardian against crime. The social and physi-
cal environment of cluster 3 can make such convergences much more likely for all types of crime. Cluster 4 is
characterized by low bus station density, high catering facilities density, high supermarkets density, low propor-
tion of young and high residential quarter density. The social and physical environment of cluster 3 bring down
the number of potential offenders and targets, and subsequently the opportunities for burglary, affray and rob-
bery. The potential value of the results is to provide useful guidance for the joint prevention of different type of
crime.

Key words: symbiotic clusters of crime; classification detecting; characteristics analysis; K-means clustering;

decision trees



