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Bayesian network modeling for causation analysis of traffic accident

XU Hong-guo,ZHANG Hutryong,ZONG Fang
(College of Transportation, Jilin University ,Changchun 130022 ,China)

Abstract: A Bayesian network for traffic accident causation analysis was developed by structure and
parameter learning, using correlation analysis, K2 algorithm and Bayesian method. Based on the
Bayesian network, the interaction mechanism between the causing factors and the casualties of traffic
accident was infered,and the effect of traffic control improvement on accident casualties reduction was
analyzed. The results show that the Bayesian network can express the complicated relationship
between the traffic accident and the causes, as well valuable information on how to take effective
measures to reduce casualties of traffic accident. Moreover, the model has a high accuracy. The study
can contribute to the development of traffic accident causality theory and the improvement of traffic
safety situations.
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Table 1 Variables in the model

D 1. 2. 1.10 0.01
/ Inj 1.0,2.[1,3),3.[3,+0c2) 1. 94 0.01
/ Mn 1.£0,1000),2.[1000,30000) ,3. [30000, +co) 1.27 0.01
Ti 1 ,2. 1.27 0.01
w 1. .2, ( NN ) 1.11 0.01
/m Se 1.10,50),2.[50,100),3.[100,200) ,4. [ 200, +o=) 3.04 0.03
TC 1 ,2. 1.49 0.01
Mw 1. 2. 1.33 0.01
Ww 1. .2, 1. 90 0.01

1. .2, «
Lk 1. 44 0.01

)
Int 1. 2. 1.59 0.01
Le 1. 2 ( ) 1.02 0. 00
Sf 1. .2 1.15 0.01
Se 1. 2 1. 00 0.00
Mo 1. 2. 3 1.23 0.01
1. 2 ,3. 4

Mt 2.15 0.01

1 2. (
Sa 1.22 0.01
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Table 2 Correlation analysis results
Ti w TC Mw Ww Lk Int Le Mo
D 0.115* 0.003 —0.054* —0.060* 0.039 —0.062* 0.049%* —0.048* 0.027
Inj —0.060* 0.035 0.081* 0.123* —0.083* 0.051* —0.039 0.009 —0.027
Mn 0.008 —0.018 0.028 —0.027 —0.011 —0.089* 0.083* —0.007 0.052*
Se Se Mt T Sa Sf D Inj Mn
D —0.078* —0.008 0.134* —0.058* 0.015 0.028 1 —0.772** 0.038
Inj 0.110* —0.022 —0.121* 0.023 0.011 0.010 —0.772% 1 0.015
Mn —0. 009 0.106* 0.027 —0.049* —0.028 —0.009 0.038 0.015 1
ok 0.01 R 0.05
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2.3.1 motor vehicle accident
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Table 3 Estimations and data statistic of injury number
0 [1.3) [3,+0c2)
Mw Bayes Test Bayes Test Bayes Test
0.0992 0.0991 0. 8889 0. 8892 0.0119 0.0117 1111
0.0577 0. 0575 0. 8864 0. 8869 0. 0559 0. 0557 558
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Table 4 Estimations and data statistic of property damage
L [0,1000) [1000,30000) [30000, +co)
- Bayes Test Bayes Test Bayes Test
0.6958 0.6956 0.2978 0.2978 0. 0064 0. 0066 937
0. 7808 0. 7805 0.2110 0.2110 0. 0082 0. 0084 730
2.3.3 12 )
Y b
5,
5
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Table 5 Estimations and data statistic of death
Lk Ww Inj - 3
Bayes Test Bayes Test
1 1 1 0.0135 0.0000 0.9865 1.0000 3
1 1 2 0.9991 1.0000 0.0009 0.0000 45 ) (
9Q13¢ 3 3
1 1 3 0.9932 1.0000 0.0068 0.0000 6 1 . 2 3 ) i ,
1 2 1 0.0222 0.0217 0.9778 0.9783 92
1 2 2 0.9805 0.9805 0.0195 0.0195 771 ’
1 2 3 0.9979 1.0000 0.0021 0.0000 20 H N
2 1 1 0.0135 0.0000 0.9865 1.0000 3
2 1 2 0.9996 1.0000 0.0004 0.0000 98 °
2 1 3 0.0102 0.0000 0.9898 1.0000 4 ’ °
2 2 1 0.0009 0.0000 0.9991 1.0000 44 N
2 2 2 0.9893 0.9894 0.0107 0.0106 567
2 2 3 0.9970 1.0000 0.0030 0.0000 20 A
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Table 6 Errors and hit ratios of the model
0.9932,
0.0102, s
b b
0.0007  0.0018  0.0168 100%
(2) 0.0003  0.0002  0.0312 100%
0.0135  0.0026  1.0000 100%
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Table 7 Influence of traffic control on accident casualties
0 0.0825 0. 0880
/ [1.3) 0. 8879 0.8883
[3,+o) 0.0295 0.0237
[0,1000) 0.7328 0.7328
/ [1000,30000) 0.2598 0.2598
(30000, +o0) 0.0074 0.0074
0.9030 0. 8967
0.0970 0.1033
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