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Evaluation method for accident proneness of non-professional motor vehicle drivers

CHENG Guozhu, FENG Sihe, SHI Borui

(School of Traffic and Transportation, Northeast Forestry University, Harbin 150040, China)

Abstract; To scientifically screen out drivers with different accident proneness and make road traffic safety
education more targeted, this paper designs a questionnaire and scales suitable for non-professional drivers of motor
vehicles, analyzes and identifies factors influencing driver’s accident proneness, and calculates corresponding
weight values. The fuzzy mathematics model was used to construct membership function so as to complete grading
evaluation of driver's accident proneness, and the rationality of the grading evaluation method was verified via
collected road traffic accident data. Results show that six influencing factors including driver’'s age, driving
frequency, illegal operation score, stable driving personality, smart driving personality, as well as daily work and
driving environment were screened out. Driver’s accident proneness scales and membership function could effectively
identify drivers with different levels of accident proneness. When the score was within (50, 73.5], the driver's
accident proneness was high; when the score was within (73.5, 84 ], the driver's accident proneness was relatively
high; when the score was within (84, 100), the driver’'s accident proneness was ordinary. It was verified by
examples that the proposed method can effectively screen out drivers with different accident proneness and provide
reference for driver training and safety education.
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Tab.1 Reliability test of scales

k3R A) B E o e 7 2R B
TERLERAE 9 0.792
1 5 IR e 4 0.834
PR R 2 0.768
ER I 3 0.775
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Tab.2 Basic attribute data of drivers

L NS b N HH/%
% 287  63.1
P51
4 168  36.9
[18,25] 32 7.1
(25,35] 63  13.8
AR
(35,45] 116 255
(45,70] 244 53.6
<3a 83 183
g [3a,10a] 173 38.0
>10 a 199 437
<10 000 km 87  19.2
o [ 10 000 km,50 000 km) 84  18.4
SR 3 B AR AR
[50 000 km,100 000 km] 82  18.0
>100 000 km 202 444
H % 25 286 62.8
— JE P R 2 B 86  18.9
— 7 R 39 8.6
FEARZE I 44 9.7
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Tab.3 Logistic regression analysis results of basic attributes of drivers

A B FRifEiR 2 FLARAEAE A ik exp(B)
P 0.176 0.283 0.388 1 0.534 1.192
AE -0.024 0.009 6.660 1 0.010 0.976
i3 -0.021 0.025 0.686 1 0.407 0.980

o /NI <0.001 <0.001 0.230 1 0.631 1.000
A DR -0.320 0.139 5.277 1 0.022 0.727
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Tab.4  Logistic regression analysis results of driving skills and habits

A B FrifEiR 2z FURTEA A i exp(B)
AR 5L -0.079 0.048 2.662 1 0.003 0.924
PRAE R AR B 0.013 0.176 0.005 1 0.941 1.013

e =R 0.018 0.113 0.025 1 0.873 1.018

e [ IR RE 11557 -0.018 0.062 0.090 1 0.765 0.982
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Tab.5 Logistic regression analysis results of driving personalities
A B Frifeizs FURTEAA A L2 exp(B)
Sk PN -0.808 0.228 12.574 1 <0.001 0.446
TEIRR 2 3 A A% 0.018 0.276 0.004 1 0.948 1.018
T R B A% 0.498 0.516 0.931 1 0.335 1.646
IR PN -1.512 0.197 58.971 1 <0.001 0.220
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Tab.6 Logistic regression analysis results of external environment

A5 B PrifE iR LR A 2 exp(B)
H 8 TAE R 3 A 85545 55 -0.211 0.017 159.128 1 <0.001 0.809
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Tab.7  Correlation analysis of various factors

AR SIS BWORR EMEREE PRI DL AR HE T A R R S
AFS — -0.142 0.077 0.052 0.159 -0.087
2 047 -0.142 — 0.246 0.153 0.150 -0.063
AR AL 0.077 0.246 — 0.185 0.058 -0.190
SRR o A A% 0.052 0.153 0.185 — — -0.065
HUBORZ 5k A A 0.159 0.150 0.058 — — -0.002
H T AR R 2 s 545943 -0.087 -0.063 -0.190 -0.065 -0.002 —
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Tab.8 Significance analysis of various factors

ARtk i B MRS TRBVEI AR PSR H W AR R BB S)
W — 0.002 0.101 0.272 0.001 0.064
AR 0.002 — <0.001 0.001 0.001 0.179
TR S AL 0.101 <0.001 — <0.001 0.216 0.689
SRR AL B A 0.272 0.001 <0.001 — — 0.169
IRkt PN 0.001 0.001 0.216 — — 0.960

H o TAE RS S5 45 0.064 0.179 0.689 0.169 0.960
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Tab.9 Weight vector matrix of evaluation indexes
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Tab.10  Sample data

HA TS Y LIS BRSPS PLEURESREANS  H W AR RIS S
1 42 1 22 0 1 7
2 25 3 21 0 0 6
3 41 1 23 0 1 3
4 54 2 22 0 1 7
5 26 4 23 0 1 6
6 50 3 24 0 1 8
7 35 1 17 0 0 9
8 49 2 25 0 0 5
9 52 4 23 0 0 7
10 30 3 25 1 0 6
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Tab.11

Corresponding relationship between accident proneness

evaluation score and membership degree of samples
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Tab.12 Investigation results of expert opinions
. 5 T 1) A v 5 SR G S 2 T M AR 5 6 o SR DR B 3 S
fe/ME FeAE RKME R/ME A HE RKME
1 70 75 78 78 80 90
2 68 75 77 80 84 87
3 60 70 75 79 85 89
4 72 76 80 80 85 88
5 71 75 80 78 84 90
6 67 74 76 80 85 90
7 69 74 77 81 86 89
8 71 75 77 77 83 88
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Tab. 13 Grading standard calculation results of accident
proneness
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Traffic accident samples and basic information of

drivers of a highway in Shanghai from 2014 to 2015

Tab. 14

ol AL B Sk KB HH/%
B 2012 90.6
e i 209 9.4
[18,25] 205 9.2
25,35 895 40.3
i (23,39
(35,45] 803 36.1
(45,70] 323 14.4
1 2 191 98.6
2 25 1.2
T R
(1 Hf% - 4 HE) 3 0 0
4 5 0.2
2 598 27
PR R A =
= 1 623 73
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Tab.15 Information of traffic accident samples on the road
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Tab.16  Information of traffic accident samples at intersections
el iES EREE B REREE AR RIS xmEE R HAls
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