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Motivation and Motivation and 
ChallengesChallenges

Model human behavior and dynamic Model human behavior and dynamic 
interactions involved in street robbery eventinteractions involved in street robbery event
–– Micro/Situation and Macro/Societal levelsMicro/Situation and Macro/Societal levels

Identify:Identify:
–– Modeling tool able to accommodate:Modeling tool able to accommodate:

Heterogeneous individualsHeterogeneous individuals
Autonomous decisionAutonomous decision--makingmaking
Dynamic interactionsDynamic interactions
Impact of environment on behaviorImpact of environment on behavior

–– IndividualIndividual--level datalevel data



ApproachApproach

Use simulation Use simulation –– agentagent--based modelingbased modeling
Focus is not for prediction Focus is not for prediction 
–– Elaborating on the theory Elaborating on the theory (Albrecht, 2005; Eck, 2005; Macy and (Albrecht, 2005; Eck, 2005; Macy and 

WillerWiller, 2002), 2002)
–– Artificial society based on theoretical assumptionsArtificial society based on theoretical assumptions
–– Do modelDo model--produced outcomes match theoreticallyproduced outcomes match theoretically--predicted predicted 

outcomes?outcomes?
–– Systematically vary one aspect, examine outcomeSystematically vary one aspect, examine outcome
Identify core elements and relationships in two main Identify core elements and relationships in two main 
components:components:
–– Decision to commit a crime Decision to commit a crime (Cohen and Felson, 1979; Clarke and (Cohen and Felson, 1979; Clarke and 

Cornish, 1985)Cornish, 1985)
–– Represent routine activity spaces of individuals Represent routine activity spaces of individuals (H(Häägerstrand gerstrand 

1970:1975; 1970:1975; HuismanHuisman and and ForerForer 1998; Kwan 1998; and Miller 1991)1998; Kwan 1998; and Miller 1991)



‘‘SituatingSituating’’ SimulationSimulation

Role of space is typically overlooked in ABM Role of space is typically overlooked in ABM (Brown (Brown 
et al, 2005; Oet al, 2005; O’’Sullivan and Sullivan and HacklayHacklay, 2000), 2000)
–– Run on artificial landscapes Run on artificial landscapes 

Answer:  Agent AnalystAnswer:  Agent Analyst
–– Combines Combines 

ArcGISArcGIS
–– Organizes spatial data and spatial operationsOrganizes spatial data and spatial operations

RepastPyRepastPy
–– Rapid application development environmentRapid application development environment
–– Organizes temporal data, individual decisionOrganizes temporal data, individual decision--makingmaking

Integration of ABM/GISIntegration of ABM/GIS
–– Agent movement on vector networkAgent movement on vector network
–– Development of empiricallyDevelopment of empirically--based activity spacesbased activity spaces





ConclusionsConclusions

Method enables:Method enables:
–– Investigation of how Investigation of how ‘‘realreal’’ environments affect behaviorenvironments affect behavior
–– Controlled, repeatable experiments in virtual laboratoryControlled, repeatable experiments in virtual laboratory
–– Tests that would be unethical with humansTests that would be unethical with humans
–– Replication and sharing of models Replication and sharing of models 

Contribute to strengthening of theories prior to expensive Contribute to strengthening of theories prior to expensive 
empirical experimentsempirical experiments
Workshop Specific:  Method applicable to other Workshop Specific:  Method applicable to other 
research questionsresearch questions
–– Can use it if you have ideas about how the world works Can use it if you have ideas about how the world works 

but no empirical data about human behaviorbut no empirical data about human behavior



Thanks!Thanks!

Questions? Comments?Questions? Comments?
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