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Research on quantitative methods on pattern detection and 

relationships in crime data to forecast future crime 

Models for mid- to long-term prognoses on a smale-scale to 

estimate trends in future crime 

Spatial regression models using variables such as demography, land use,  
infrastructure, events, weather, … 

 

 

CriPA – Predictive Crime Analytics 



Methods for short term predictions on a  

large scale 
Space-time regression models 

Spatio-temporal analyses (hot spot mapping, 
near repeat victimization, risk terrain modeling) 

Integration of data mining tools to enhance  
the quality of predictions 

Aims 

Focused combating of crime 

Optimal allocation of law enforcement  
resources 

 GIS-based application 

CriPA – Predictive Crime Analytics 



(Caplan, Kennedy, and Piza 2013) 



Hotspot Mapping 



Risk Terrain Modelling 



After a previous crime event,  

nearby targets have an  

increased risk of victimization  

for a short period of time 

 

This way, the focus lies  

on serial offenders 

 

70% of residential burglaries 
within 500m and 7 days 

Vienna, 2009-2013 

 

 
Near Repeat Victimization 



Capitalize on unique strengths of each method 

  

 

Combining approaches 

(Caplan, Kennedy, and Piza 2013) 



Methodical background of CriPA 

Using historical residential burglaries, predictions for future 

residential burglaries are calculated 

Based on Near Repeat Victimization  

After a previous crime event, nearby targets have an increased risk of 

victimization for a short period of time 

This way, the focus lies on serial offenders 

Comparison of properties of this event-pair 

e.g., modus operandi, stolen goods, time of day,… 

Visualizing risks for future residential burglaries 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



Space-time estimation of risk 

Modeling space-time risks on a regular raster 

Modeling the probability for a future crime event to occur in a raster cell 

at a specific time 
 

Consideration of timely information of historical crime events 

Consideration of criminogenic risk factors 

Demographic properties (population, family status, income,…) 

Distance to Points of Interests (schools, major roads, nightlife,…) 

Consideration of spatial effects (neighborhood effects) 

Aim: Estimating probabilites of future crime events to occur 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 







ArcGIS platform 
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