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Table 1 Definition of independent variables and descriptive statistics

/%

X11 7 066 28. 264
X12 5150 20. 600
X1* 12 784 51.136
X2 4 411 17. 644

x2° 20 589 82. 356
X3 9 051 36. 204

Xx3* 15 949 63. 796
X4 24 823 99.292

X4t 177 0.708
X5 6 625 26. 500

Xs5* 18 375 73. 500
X6 71 0.284

X6" 24 929 99.716
X71 978 3.912
X72 2513 10. 052
X73 1787 7. 148
X74 7 191 28. 764
X75 5 801 23.204
X76 1167 4. 668
X717 1162 4. 648
Xx7* 4 401 17. 604
X8 9 0. 036

Xxg* 24 991 99. 964
X9 1 455 5.820

X9” 23 545 94. 180
X10 8 597 34.388
X10* 16 403 65. 612
X111 7 202 28. 808
X11* 14 244 56.976
X112 3 380 13.520
X113 174 0. 696
X121 6 329 25.316
X12° 15 645 62. 580
X122 3026 12. 104
X13 3632 14.528
X13* 21 368 85. 472
X14 6 055 24.220
X14* 18 945 75.780
X15* 23 047 92. 188
X15 1953 7.812
X16” 3 631 14. 524
X161 3 999 15.996
X162 3 851 15. 404
X163 4 091 16. 364
X164 4 523 18.092
X165 2 865 11. 460
X166 2 040 8. 160
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x17* 16 290 65. 160
X171 / 3 851 15. 404
X172 3 095 12. 380
X173 1 764 7. 056
X18 2710 10. 840
X18* 22 290 89. 160
X19* 10~50 km/h 4 335 17. 340
X191 50~100 km/h 18 312 73.248
X192 >100 km/h 2353 9.412
X20 9 428 37.712
X20" 15572 62.288
x21° 7163 28. 652
X211 4957 19. 828
X212 / 3254 13.016
X213 1 465 5.860
X214 7 268 29.072
X215 893 3.572
“Xi" i=12 - 217 .
2 o :
2 25.36%
Table 2 Random parameter estimation results .
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Table 3 Fixed and coupled parameter estimation results
T T
PI  -0.276™ -6.95 -0.0109 NII  0.608™ 2.27 0.0005
NIl -0.2617 -3.92 -0.004 3 I 0.905™ 2.55 0.0003
I -0.357"* -2.87 -0.0013 FI 1.987 3.56 0.000 3
NIT 0.318™ 5.06 0.0079 NI 0.149™ 2.45 0.003 3
I 0.318™ 2.88 0.001 8 I 0.388" 1.84 0.000 4
FI 0.850™ 2.81 0.000 8 I 0.476™ 2.85 0.0022
I -2.725-10.73 -0.0361 NI 0.194™ 2.34 0.0022
FI  -3.812"* -9.59 -0.0057 PI 0.986™ 5.83 0.003 7
PI 1.229™ 32.68 0.0659 FI 1.216™ 3.71  0.000 9
I 2.453°% 19.69  0.024 8 Pl -0.892"" -2.68 -0.000 3
FI 3.504™ 7.26  0.005 8 NI -1.902" -1.88 -0.000 1
FI 2.465™  3.53  0.004 8 PI  -0.167"" -3.25 -0.003 0
PI 0.194™  3.14 0.003 3 FI 0.690™ 2.12  0.000 4
NI  -0.208" -1.91 -0.001 1 NI 0.168™ 2.02 0.0039
Pl -0.493" -5.77 -0.003 6 Pl -0.440™" -4.78 -0.007 5
NI  -0.568™ -3.56 -0.0015 I 0.456™ 3.07 0.0016
PI 0.278™ 5.72 0.013 3 FI 0.926™ 2.82 0.0007
I -0.328" -2.30 -0.0013 / Il -0.535"* -3.09 -0.0009
PI 0.446™ 5.38 0.004 1 PI 0.290™ 3.58 0.002 4
NIT 0.487™ 3.46 0.002 1 NI -0.071" -1.74 -0.0027
S NIT 0.4257* 3.08 0.0029 I -0.535"* -3.35 -0.001 4
100 km/h I 1.329™  5.43 0.003 6 FI 1.143* 3.14  0.0005
o FI 0.999™* 2.71  0.0050 - NI 1.376™ 2.10 0.0795
PI 0.102™ 2.57 0.006 5 - NII  0.493" 1.78 0.000 8
NIT 0.188™ 2.78  0.0052 - FI  -1.922" -2.12 -0.000 7
11 0.412™ 2.98 0.002 8 - FI 1.986™ 2.57 0.0016
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Table 4 Random parameter Logit model prediction
accuracy
/% /%
52.70 70. 09
29.53 25.38
15. 06 15. 00
2.40 4.43
0.31 9.09
100. 00 54.11
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Estimation of Accident Injury Severity of Vehicle
Groups Considering Multi-factor Coupling

JIN Wenzhou YAO Yinjie

( School of Civil Engineering and Transportation South China University of Technology Guangzhou 510641 China)

Abstract: In order to explore the influencing factors and their heterogenous impacts on vehicle groups accident
under the multifactor coupling effect a random parameter logit model was developed based on 21 types of
alternative factors in 4 aspects ( road characteristics driver characteristics vehicle characteristics environ—
mental factors) from the road crash data of Texas in 2016. And the marginal effect formula was used to meas—
ure the impact of each factor on the level of collision damage. The model estimation results showed that 15
types of single factors such as driver gender age the use of seat belts the release of airbags and 4 coupling
factors such as all seat belts-airbag initiation elderly driversdarge trucks were significantly related to the de—
gree of road vehicle accident injury; road speed limited >100 km/h and the release of airbags had differences
in the degree of injury from different accidents. The research results could have a certain guiding role in reduc—
ing the severity of highway multi-vehicle accidents.

Key words: highway vehicle group; injury degree; random parameters; multi-factor coupling; heterogeneity



