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1. Confounding factors

“Any factor that may lead to confounding...e.g. to
effects that may erroneously be mixed up with the
effects of a road safety measure” (Elvik; 2004 p. 1032)

- Regression-to-the mean (the tendency for unusually
high or low counts to be followed by values closer to

the underlying mean)

- General trends in collisions/casualties (for example
due to changes in vehicle safety and driver education)
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Problems for scheme evaluation
and hotspot prediction
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Why are confounding factors a
problem?

Cause ‘noise’ in the collision count (time series) data

For hotspot identification:

= False positives: identifying and treating sites as hotspots when
they are not — collision rate would have reduced anyway; an
issue of ‘wasted’ resources

= False negatives: not treating a genuinely unsafe site; impact for
future collision rates

For scheme evaluation:

= Believing that our schemes are being more effective than they
actually are — value for money issues and ‘misguided’ future

decisions
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Accounting for RTM and Trend

RTM
"lgnore it —assume it doesn’t exist

"Bayesian techniques (Empirical or Full)
"Not widely accessible to practitioners

Trend
=|gnore it
"Network-wide and site-specific trends

=Relative influence of more recent observations
and observations further back in time
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2. Overview of the methodology

Key functions:

= Hotspot prediction (Fawcett et al., 2017)
= Scheme evaluation (Fawcett and Thorpe, 2012, 2013)

RTM

= Combines what we observe at a site with a state-of-the art model-based estimate of
safety

= Natural extension to classic methods (e.g. Empirical Bayes) to account for observations
across multiple time periods (hotspot)

= Variations in historical data to inform predictions of future counts (hotspot)

= Crash modification factors to account for discrepancies between APM and observed
accident counts caused by missing data (hotspot)

Trend
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= Simple multiplicative factor applied to accident prediction model based on historic
records or include time as a covariate in the model (Scheme evaluation)

= Variance inflation (predictions rely more heavily on more recent observations) (hotspot)

= Allows for statistically significant site-specific deviations to offset globally-observed
trend when predicting future collision counts (hotspot)
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Data requirements

"Hotspot prediction and scheme evaluation

* Dependent variable: Collision/casualty counts
in discrete time periods (e.g. months,
quarters or years) for each site

* Independent variables: Static site data (e.g.
speed limit; road type; road class,
urban/rural); dynamic site data (e.g. flow;
average speeds) for each time period

*Scheme evaluation only

* The same but for a reference pool of sites to
construct the accident prediction model
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Validation: how good are the

hotspot predictions?
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3. Application in available software

RAPTOR VISUM Safety
*Hosted on UNEW *Available from PTV
servers; web-based Group under licence
| ogins/passwords *Supports hotspot
freely available prediction only
*Supports hotspot *Allows mapping of
prediction and scheme future collision sites

evaluation eLinked to strateFic

transport mode
VISUM for scenario

testing
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RAPTOR: Scheme Evaluation
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Site-by-site breakdown: Site 5
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FrauTLe s

RAPTOR: Hotspot Prediction
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: Sites with warnings
Set Warni ng th res hOId = Showing sites that are predicted to have 5 accidents next year with 50% probability or higher.

Warnings can be triggered for sites that are predicted to exceed a

specified number of accidents with the selected probability or higher. There.ane4:sites with. warnings:
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VISUM Safety: Current clusters
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VISUM Safety: Output and Analysis
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VISUM Safety: Predicted clusters

PTV Visum 64 Bit 17.00-03 (beta version, operable until 31/10/2017) - Network: halle_2009-2011.ver - [Network editor]
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4. Benefits of the approach

Peer-reviewed approach accessible to road
safety practitioners to aid decision-making

Information about ‘true’ effect of road safety
interventions on collision/casualty reduction

Predictions of collision/casualty frequency in
a future time period: site prioritisation

Evidence-led and proactive approach to road
safety investment
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