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ABSTRACT

Emergence of the COVID 19 pandemic has resulted in a sharp increase in the number of
two-wheeler vehicular traffic accidents, prompting the introduction of numerous efforts for their
prevention. This study applied XGBoost to determine the factors that affect severity of two-wheeled
vehicular traffic accidents, by examining data collected over the past 10 years and analyzing the
influence of each factor. Among the total factors assessed, variables affecting the severity of traffic
accidents were overwhelmingly high in cases of signal violations, followed by the age group of
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we propose a reasonable legal reform plan to prevent serious traffic accidents and strengthen safety
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<Fig. 1> Number of two-wheeled vehicle accidents

<Table 1> Input data for analysis

Variables Variable properties
Accident severity(Dependent variable) EPDO
Personal characteristic Driver age range 0-19, 20-39, 40-59, over 60
variables Driver gender Male, Female
Accident type Car to car, Car to pedestrian, Car only, Railroad crossing
Accident Road type Intersection, Midblock, Overpass, Underpass, Tunnel, Bridge
characteristic Failure to drive. safelyT Safety distance rllot §e01%red, Violati(?n o.f Cross
variables Violation type traffic .rules, Slgrllal v101.at10.n, Central ll'ne 1nfnng.ement,.V1olat1on. of
pedestrian protection obligation, Obstruction of going straight and right
turn, Illegal U-turn, Road violation, Speeding too fast
Season Spring, Summer, Fall, Winter
Time of day Daytime, Nighttime
Environmental variables Day of week Weekday, Weekend
Weather condition Sunny, Cloudy, Rainy, Fog, Snow
Road surface condition Dry, Humid, Frost, Snow, Flooding

1) EPDO(equivalent property damage only) : AF&REX12 + SAAREXS + AR X3 + 4744
2) One hot encoding : x}¢1o] & el Ex2 =AE Agsts= 719 = sy
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<Table 2> Descriptive statistical analysis

Variables Count Min Max Mean Standard
eviation
0-19 41,259 1 104 4.58 3.12
Driver age range 20-39 59,752 1 53 4.31 2.88
40-59 42,118 1 38 4.27 2.72
over 60 35,144 1 51 4.78 3.19
Driver gender Male 169,511 1 104 4.47 2.98
Female 8,707 1 36 4.30 271
Car to car 125,472 1 104 4.39 3.06
Accident type Car to pedestrian 33,748 1 53 439 2.07
Car only 19,046 1 29 5.05 3.58
Railroad crossing 7 5 12 10.00 342
Intersection 84,079 1 104 4.48 3.05
Midblock 6,940 1 46 4.44 2.26
Road type Overpass 98 1 16 4.59 3.23
Underpass 451 1 18 4.58 3.05
Tunnel 307 1 18 5.21 345
Bridge 931 1 32 5.19 3.86
Failure to drive safely 95,964 1 53 4.34 2.84
Safety distance not secured 12,412 1 43 3.98 2.67
Violation of cross traffic rules 10,973 1 51 425 2.76
Signal violation 30,913 1 104 4.98 3.32
Violation type Central line infringement 9,944 1 94 5.13 3.85
Violation of pedestrian protection obligation 4,281 1 25 4.43 1.93
Obstruction of going straight and right turn 5951 1 24 4.28 2.65
Illegal U-turn 888 1 46 4.84 3.64
Road violation 2,121 1 25 4.35 3.01
Speeding too fast 189 1 36 8.07 5.30
Spring 45,662 1 53 4.50 2.99
Season Summer 50,906 1 94 4.48 3.02
Fall 49,897 1 41 4.50 2.96
Winter 31,808 1 104 4.30 2.88
Time of day Daytime 82,163 1 53 4.40 2.94
Nighttime 96,110 1 104 4.51 3.00
Day of week Weekday 126,336 1 104 4.40 2.88
Weekend 51,437 1 94 4.60 3.19
Sunny 158,247 1 104 4.46 2.97
Cloudy 7,337 1 94 4.66 3.38
Weather condition Rainy 11,116 1 32 4.28 2.72
Fog 144 1 22 5.36 3.52
Snow 412 1 12 4.06 2.33
Dry 160,577 1 104 4.48 2.99
Humid 15,147 1 32 4.31 2.80
Road surface Frost 554 1 34 4.04 281
condition Snow 172 1 12 3.85 2.30
Flooding 4 3 5 3.50 1.00
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<Table 3> Feature importance

Variables hgjn“gce Variables inf; cature
0-19 0.046 Spring 0.012
Driver 20-39 0.044 Season Summer 0.012
age range 40-59 0.037 Fall 0.009
over 60 0.117 Winter 0.045
Driver Male 0.019 Time of Daytime 0.061
gender Female 0.008 day Nighttime 0.000
Car to car 0.065 Day of Weekday 0.080
Accident Car to pedestrian 0018 week Weekend 0.000
Railroad crossing 0.000 Cloudy 0.018
Intersection 0044 | Weather Rain 0.006
condition Y
Midblock 0.005 Fog 0.001
Overpass 0.000 Snow 0.001
Road type Underpass 0.001 Dry 0.049
Tunnel 0.001 Road Humid 0.012
Bridge 0.007 surface Frost 0.001
Failure to drive safely 0.061 condition Snow 0.001
Safety distance not secured 0.007 Flooding 0.000
Violation of cross traffic rules 0.013
Signal violation 0.202
Violation Central line infringement 0.094
type Violation of pedestrian protection obligation 0.020
Obstruction of going straight and right turn 0.008
Illegal U-turn 0.007
Road violation 0.005
Speeding too fast 0.008
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SHAP feature importance measured as the mean absolute Shapley values
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<Fig. 5> Feature importance
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