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Outline
* The Daily Crime Review (DCR)

* Modelling incidence “significance”
* Bayesian Network model

* Classification results

* Going forwards

* Questions and responses
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=~ 2.6M km?

15 districts

= 2.6M people

3932 officers FTE
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Daily Crime Review
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What makes an incident significant enough to
include in the Daily Crime Review?
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Daily Crime Review
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Elicit Expert Police Knowledge

e Un/structured interviews (12h)
* Group workshops (3h)

e Observation of experts’
routines (4h)

* Posing hypothetical scenarios
(3h)
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Elicit Expert Police Knowledge

1. Risk to Officer Safety
3. Victims’ Vulnerability

4. Harm of Incident

5. Suspect Recidivism

8. Vehicles of Interest
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Bayesian (Belief) Networks

A node for each random variable of interest.

* Directed edges connecting variables with causal relationships.

e Conditional Probability Tables (CPTs) describing parent — child
dependencies and conditional independencies.

* Total state of system, as described by the joint probability
distribution of all variables, can be factorised as:

n
P(Ay, -, A,) = HP(Ai | Parents(4;))
i=1

12

Faculty of Science and Engineering | School of Electrical Engineering, Computing and Mathematical Sciences CRICOS Provider Code 00301)



Example: Risk to Officer Safety
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Penalty of offences (years)
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Daily Crime Review Interest Score
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Incident Management System Data

403,693 incident reports from 1-Jan-2018
* 32 variables

* Suspect/Victim histories from 1-Jan-2016

* Daily Crime Reviews from 2 to 22-Oct-2019
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Distribution of Interest Scores
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Assessing the Model ROC Curve
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Analysis of False Negatives

* |[dentified the following patterns in incidents missed by the
network but considered interesting by the human expert:
* Incidents linked to several other co-occurring incidents

 Family violence cases

* Drug and methamphetamine seizures

* Introducing new data on these variables may improve
performance of network.

* Analysis needed on false positives to find exclusion criteria.
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Conclusions

* Bayesian Networks can be used to model the deliberations of a
human officer in judging relative significance of crime incidents.

* Constructing a network is an inherently subjective exercise in
deciding its structure and composition, e.g., estimating CPTs.

* This first model has sufficient accuracy to serve as a screening tool.

e Refinements may come from relaxing constraints, incorporating
new variables such as linked incidents or dropping others.

* Plenty of follow-on work available.
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