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• Crime varies across space

• This is “old news” going back to the early 1800s

• Many social constructs also vary across space

• This is also old news

• Social disorganization and routine activity theory

• Used to explain the causality between variations in crime and 

variations in social constructs

Spatial criminology literature



• Hot/cold spots

• (Spatial) regression analysis

• But what is the output in (spatial) regression analysis?

• What does it assume?

Spatial criminology in practice



• Parameters are “global”

• One parameter to represent entire study area (often a city)

• Is this realistic?

Assumption for regression parameters



• Geographically weighted regression

• A regression for every spatial location

• 𝑦𝑖 = 𝛽0 𝑢𝑖 , 𝑣𝑖 + σ𝑘 𝛽𝑘 𝑢𝑖 , 𝑣𝑖 𝑥𝑖𝑘 + 𝜀𝑖

An alternative: local regression modeling



• Not all places have statistically significant results

• Often less than half of places are responsible for global results

• Magnitude of parameters often varying significantly

• Not unusual for parameters to change signs

• Both these effects have significant theoretical and policy 

implications

Previous research using GWR in crime analysis



• GWR using Vancouver census tracts, 2016

• Multiple measures of property crime

• Residential burglary, commercial burglary, theft of vehicle, theft 

from vehicle, other theft, mischief, aggregate property crime

• Theoretical framework: social disorganization theory and 

routine activity theory

Current research





GWR results, commercial burglary



GWR results, residential burglary



GWR results, major repairs



• There is spatial heterogeneity in these results

• Most often, only some places driving global results

• Sometimes, variation is of little consequence

• No statistically significant sign switching

• Important for theoretical testing

• Critical to know for policy implementation

Concluding thoughts
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