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Driver injury severity in two-vehicle accidents
considering collision role
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Abstract: In order to study the influencing factors of driver injury severity and the interaction effects of collision
roles in two-vehicle accidents, based on the data of two-vehicle collision accidents in Shenzhen from 2018 to 2020,
we calculate the value of importance degree of characteristic variables by using random forest algorithm to screen out
the candidate independent variables, and establish a binary logit model of driver injury severity considering collision
angle. The results show that collision role, accident responsibility, vehicle type, accident form, driving experience,
visibility, collision form between vehicles, educational background, road grade, use of safety protection devices,
roadside protection facilities and lighting conditions are significantly associated with the driver injury severity in two-
vehicle accidents. Meanwhile, there are significant interaction effects among collision role, vehicle type and accident
form. The results are helpful for understanding the influence mechanism of driver injury severity in two-vehicle
accidents and can help traffic management departments to formulate corresponding traffic safety countermeasures.
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Table 2 Model estimation results
Bl 1 B2 i3 izl 4
s RS s B B BH

e e L

WAt dutypart 1.460™  7.40  1.680™  7.97  1.709"" 8.06 1.767"  8.16
HTHE dutyall -0.895" -4.14 -0.654"" -2.80 -0.613" -2.61 -0.536" -2.21
Bt frontveh -0.984™ -5.55 -0.299 -1.32  0.306 1.27  0.506  1.94

Ui truck 1.006™  4.90 1.405"  6.30 1.083" 516  1.285"  5.54

18 Rl rearend 0.712" 3.71  0.761"  3.96  1.410" 6.50 1.390™  6.35
(lapnzza sidecoll -0.667""  =3.25 -0.702"" -3.41 -0.747"" -3.65 -0.744"" -3.64

<3 a B dage3 0.373 1.50  0.281 112 0.298  1.18 0.281 1.11

~ 10 a it dage10 0.4227  2.26  0.324 .72 0.349° 1.8  0.335  1.75
AEILEE<100 m visibl00  -0.657""  -4.17 -0.703 -4.41 -0.703" -4.33 -0.718" -4.41
Tl Iz 5l 4240 collmov 0.433™  2.74  0.479™  2.96  0.512" 3.13  0.540™  3.26
W L LF 2= edumid 0. 040 0.16 0. 065 0.26 0.102  0.40 0. 101 0.39

(LS AP RE )] eduhigh 0.463°  1.75  0.458 1.72  0.476° 1.76  0.474 1.75
e I B normalsec -0.006 -0.04 -0.033 -0.19 -0.006 -0.04 -0.023 -0.13
tEI <35 % age35 -0.311  -0.91  -0.207 -0.60 -0.322 -0.92 -0.306 —0.87
AEWY 35 ~ 50 % age50 -0.053  -0.17  0.048 0.15 -0.120 -0.36 -0.097  -0.29

JEARF X spalzone 0. 001 0. 01 0.014 0.07  -0.003 -0.02  0.003 0.01

FAHIZE private 0. 288 .42 0.246 1.20  0.187  0.89 0.183 0. 87

fr PR hspeedrd 0.912"  4.31  0.961""  4.49  0.887 4.08 0.911"  4.17

it 22 4enfy beltuse -0.431" 2,11 -0.484" -2.37 -0.361" -1.75 -0.394" -1.90
W5 staff -0.224 -1.04 -0.265 -1.21 -0.268 -1.22 -0.285 -1.29
FEANTCTA sidenopro  -0.647"" -3.18 -0.627"" -3.07 -0.614" -2.99 -0.596"" -2.89

HRETR- S nenergy 0.352 1.51 0.230 0.96 0.184  0.76 0. 162 0.67

TCHEAT B dark 0.892"  3.46 0.940™  3.61 0.910" 3.46  0.929™  3.51

B T Y wet 0.216 1.10  0.185 0.92  0.189  0.93 0. 183 0. 89
e R fronttruck -1.619™  -4.69 -0.758"  -2.05
BiedE 58 EAEE B frontrearend -2.524™  -7.44 -2.237"" -6.19
R _cons -2.992""  -5.96 -3.316™ -6.45 -3.556"" -6.82 -3.661"" -6.95

DFRIRP<0.10;" /R P<0.05; %K P<0.01; TESFRIZHNZNHFAERIES 2 FIC S E 0
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Table 3 Summary of model statistics

R N X P l ! R
1 5284 635.014 0. 000 ~1089.215 ~771.708 0.292
2 5284 658. 366 0. 000 -1 089. 215 -760. 031 0. 302
3 5284 696. 279 0. 000 -1089.215 ~741.075 0.320
4 5284 700. 578 0. 000 ~1089.215 ~738. 926 0.322
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Table 4 LR test results

LAY I l df AIC BIC
Bl -1089.2 -771.7 25 1593.4 1757.7
Biml4  -1089.2 -738.9 27  1531.9 1709.3

PR LRSI ZE R x(2) = 65.6 (P =0.0000)
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