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Abstract

This chapter presents an innovative approach for simulating crime events
and crime patterns. The theoretical basis of the crime simulation model is
routine activities (RA) theory. Offenders, targets and crime places, the
three basic elements of routine activities, are modeled as individual agents.
The properties and behaviors of these agents change in space and time. The
interactions of these three types of agents are modeled in a cellular
automaton (CA). Tension, measuring the psychological impact of crime
events to human beings, is the state variable of the CA. The model, after
being calibrated by using a real crime data set in Cincinnati, is able to
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generate crime patterns similar to real patterns. Results from experimental
runs of the model conform to known criminology theories. This type of RA/
CA simulation model has the potential of being used to test new criminology
theories and hypotheses.

I ntroduction

Many crime analyses attempt to model the relationships among various
factors contributing to crime and measures of crime aggregated to an area
units of analysis(Swartz, 2000). Thesetypes of analyses avoid modeling the
processes of how individual participants’ decisionsgiveriseto crimeevents
and how these events coalesce to form crime patterns. Although they are
useful for describing aggregate crime patterns, they cannot reveal the
underlying processes that generate crime patterns.

Thischapter demonstrates an ongoing collaborative project started in 2000 on
crime simulation between the Department of Geography and the Division of
Criminal Justice at the University of Cincinnati. The goal of this project isto
explore the possibility of simulating individual crime events and generating
plausible crime patterns. It applies criminology theories and reasonable as-
sumptions to explicitly model crime processes. These processes generate
individual crimeevents, and theaccumulation of theseeventsthenformscrime
patterns. This project also aims to explore the potential of using this type of
simulation models as a virtual laboratory for testing new crime theories and
hypotheses and predicting future crime patterns based on different scenarios
of policing and law enforcement strategies.

The RA/CA crime simulation model presented in this chapter is based on the
integration of routine activities (RA) theory (Cohen & Felson, 1979), and
cellular automaton (CA) simulationin GIS (Wu, 1999). Street robbery is used
as an example to illustrate the characteristics of the model.

Modeling Crime with the Routine
Activities Theory

Theroutineactivitiestheory (RA), introduced by Cohen and Felson (1979) and
expanded by Felson (1995), is a micro-level crime explanation theory that

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



15 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/simulating-crime-events-crime-
patterns/18825

Related Content

Solving the Cybersecurity Challenge: Students' and Educators' Views on
Cybersecurity Competitions

Lora Pitman (2024). International Journal of Cyber Research and Education (pp. 1-
14).

www.irma-international.org/article/solving-the-cybersecurity-challenge/351643

Daubechies Wavelets Based Robust Audio Fingerprinting for Content-Based
Audio Retrieval

Wei Sun, Zhe-Ming Lu, Fa-Xin Yuand Rong-Jun Shen (2013). Emerging Digital
Forensics Applications for Crime Detection, Prevention, and Security (pp. 50-63).
www.irma-international.org/chapter/daubechies-wavelets-based-robust-audio/75663

Regulation of Cybercafés in Nigeria

Mercy Eyitemi (2012). Cyber Crime: Concepts, Methodologies, Tools and
Applications (pp. 1305-1313).
www.irma-international.org/chapter/regulation-cybercafés-nigeria/61010

Efficient Anonymous Identity-Based Broadcast Encryption without Random
Oracles

Xie Liand Ren Yanli (2014). International Journal of Digital Crime and Forensics (pp.
40-51).
www.irma-international.org/article/efficient-anonymous-identity-based-broadcast-encryption-

without-random-oracles/120220

Deepfake Detection and Analysis in Cyber Forensics

(2025). Exploring the Cybersecurity Landscape Through Cyber Forensics (pp. 291-
316).
www.irma-international.org/chapter/deepfake-detection-and-analysis-in-cyber-forensics/370616



http://www.igi-global.com/chapter/simulating-crime-events-crime-patterns/18825
http://www.igi-global.com/chapter/simulating-crime-events-crime-patterns/18825
http://www.igi-global.com/chapter/simulating-crime-events-crime-patterns/18825
http://www.irma-international.org/article/solving-the-cybersecurity-challenge/351643
http://www.irma-international.org/chapter/daubechies-wavelets-based-robust-audio/75663
http://www.irma-international.org/chapter/regulation-cybercaf�s-nigeria/61010
http://www.irma-international.org/article/efficient-anonymous-identity-based-broadcast-encryption-without-random-oracles/120220
http://www.irma-international.org/article/efficient-anonymous-identity-based-broadcast-encryption-without-random-oracles/120220
http://www.irma-international.org/chapter/deepfake-detection-and-analysis-in-cyber-forensics/370616

