Predictive Crime Modeling

Chicago - A Case Study

Katherine Schinkel



Scenario

The Chicago Police Department (CPD)
has limited resources (officers, patrol
cars, etc.). In an effort to better deploy
these resources, the CPD would like to
target areas that are predicted to have
high crime concentration.

Professor Matthew Gerber



Kernel Density Estimation
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where Kis the kernel function and h
is the smoothing parameter (bandwidth)
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VARIANCE
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Kernel Density Estimation
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South-to-North (M)
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Spatial Parameters

Divvy Bicycle Stations
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BL“Id ad Tra|n|ng Data Set From February
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Build a Training Set - Results
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assault.density

1.134490e-09
1.319335e-09
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Build a Prediction Set
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x

359777.3
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553075.4
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0.034714596
0.033074257
0.029662405
0.025413353
0.020999304
0.016960993
0.017740310
0.017601444
0.018551133




How do we evaluate the Logistic Model?

Threat Predictions Surveillance Plot
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What if the relationships are not linear?

Radial Basis Function
Linear SVM Polynomial SVM Kernel SVM
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An Introduction to Statistical Learning. James, Witten, Hastie, and Tibshirani.
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Support Vector Machine Modeling

Linear SVM Quadratic SVM
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Surveillance Plot

1.0

AUC=0.63

04

“ AUC=0.73

% Crime Captured

02

0.0

0.0 02 0.4 06 08 1.0 0.0 0.2 04 0.6 0.8

% Area Surveilled % Area Surveilled

% Crime Captured

1.0

0.8 0.8

04

0.2

0.0

Radial Basis Function
Kernel SVM

Surveillance Plot

AUC=0.55

0.0 0.2 04 0.6 0.8

% Area Surveilled




