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Content

STATS19 data

Graphical modelling and independence

Single vehicle accidents

A result!
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The data

STATS19

� Personal injury road accident data in 
GB

� Accident, vehicle, casualty 
information → multi-variate

� Causation information

� Collected by Police → missing data



Page � 4

The technique

Graphical Modelling

� Multi-variate statistical technique

� Combination of probability theory 
and graph theory

� Build complex models by combining 
simpler parts

� Join dependent variables together 
with an edge
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The technique

Conditional independence

� Join dependent variables together 
with an edge

� Un-joined variables are 
conditionally independent
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The problem
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Increases in:

� Number of single vehicle accidents

� Severity of single vehicle accidents

� Overturning injuries

� Accidents at bends

� Fatality rate of 4x4 drivers

The problem
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Increases in:

� Number of single vehicle accidents

� Severity of single vehicle accidents

� Overturning injuries

� Accidents at bends

� Fatality rate of 4x4 drivers

The problem

Due to:

� Decrease in driving standards?

� Increase in proportion of 4x4s on the road?
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Single vehicle accidents

Year Overturning

1999 11%

2000 12%

2001 12%

2002 13%

2003 15%

2004 15%

2005 16%

2006 16%
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Single vehicle accidents

Year Overturning Bend

1999 11% 28%

2000 12% 28%

2001 12% 28%

2002 13% 30%

2003 15% 30%

2004 15% 30%

2005 16% 30%

2006 16% 30%

Which accident variables directly influence accidents?



Page � 11

Accident variables

Variables

Accident

� Year – 1999-2006

� Road – M’way, A road, other

� Rural/Urban

� Bend?

Vehicle

� Car type – from mini to 4x4

� Overturned?

Occupant

� Severity – killed / seriously injured

� Casualty type – driver, fsp, rsp

Increases in:

� Number of single vehicle accidents

� Severity of single vehicle accidents

� Overturning injuries

� Accidents at bends

� Fatality rate of 4x4 drivers



The network

Page � 12



Network links
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Casualty type

� Casualty type dependent on 
overturning and car type

� High proportion of injured drivers in 
small cars that do not overturn

� High proportion of fsp in sports cars 
that do overturn

� High proportion of rsp in small cars 
that overturn

� Difference in casualty type by car 
type at least partially due to 
exposure 



Network links
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Car type

� Distribution of type of car involved 
in accidents differs by year

� Increase in accidents involving 4x4s, 
mini and sports cars

� Decrease in proportion of accidents 
involving large, medium and small 
cars

� Distribution of car types on road 
changed  



Missing links
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Conditional independences

� Severity and car type

� Severity and casualty type

� Year and severity

� Year and overturn

� Year and bend 



Next steps
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Exposure data

� How much is the difference in casualty type by car type due to exposure?

� Is the link year → car due to accident distributions changing or just due to a 
change in vehicles on the road network?
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Thank you


