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Developing the Traffic Accident Models of
Arterial Link Sections by Driving Type
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Abstract : This study deals with the accident models of arterial link sections by driving type. The objectives is to
develop models by driving type using the accident data of 24 arterial links in Cheong-ju. In pursuing the above, this
study gives particular emphasis to modeling such the accidents as the straight, lane change and others.

The main results analyzed are as follows. First, the number of accidents is analyzed to account for about 59% in
straight, 31% in lane change and 10% in others. Second, the number of lefi-turn lane as common variables, and the
ADT, number of pedestrian crossings, connecting roads and link length as specific variables are selected in develop-
ing models(number of accident and EPDO). Third, 8 models which are all statistically significant are developed. Finally,
RMSE of the driving type models was analyzed to be better than that of dummy variable.

Key Words : accident model, dummy variable, multiple linear regression model, paired sample t-test, RMSE(root mean
square error)
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Table 1, Number of accidents by accident type

T Accident Total Fatal Injury | Property
ype Type Accident | Accident | Accident | Damage
Type 1 straight 210 4 152 54

Type 2| lane change 111 85 26

9
Type 3 others 37 ] 23 14
SUM 358 4 260 94

113
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Table 2, List of independent variables

Independent "
Variables Symbolj Definition Range | Mean
ADT | X | 9%Z 2%% 16499~ 128,829

48,233
AGRE ¢ X, VYR ATRE FON)| 9.60~48.00 | 24.73
HERE | Xy | BYUE AR FE2) | 1.00~4.00 | 2.03
AEYF | X, DY ASATF F00)|12.00~55.00 | 26.06

el | X5 | BUE F 9%km) | 170~11.13 | 420
AFA 51 X | 9= AFF 0D | 0.00~20.00 | 7.77
22H F | X | 2E2 F3H 200 | 0001000 | 254

ﬂﬂ:ﬁ_i}g Xy | B3R B F(N)| 0.00~23.00 | 6.19

A=1, A=,

[ Qo
+4%E | X els 1.00~3.00 | 2.00
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Table 3. Results of correlation analysis{independent and dependent variables)

Y2 Y3 Ya Y Y, s X X X Xa Xs Xs X7 Xs
Y: 1 - - - - . R . - . -
¥ 0.565%* 1 - - - - - - - . -
Yy |-0.285%*] .285%* 1 - - - - -
Ys  {0372%* | 0.462%* | 0.400** 1 - - - - - -
Yy 0.505%* | 0.216%* -0.321**%) 0.134 1 - - - -
Yo -0.134 1 0.435%% | 0.724** | 0.687%* |.0.242%* 1 - - - - - - -
X 0.577%% 1 -0.010 ]-0.754%*) -0,194% | 0.432%* |-0.634%* 1 - - -
X2 | 0.500%* 1 0,152 |-0.616**| -0.130 | 0.480%* |-0.443%*| 0.677** 1 - - - - -
X3 0.131 0.130 | 06.007 |0.240** ] 0.025 0.138 0.072 0.130 1 - - - - -
Xs 0.565%* | 0.190* [-0.623**| -0.128 | 0.487** |-0.462%* | 0.756** | 0.863** | 0.076 1 - - -
Xs 0.419%* 1 0.012 |-0.633%*%[-0.265** | 0.499** |-0.566** | 0.697** | 0.800** | 0.015 |0.736** 1 - - -
Xe 0.523%* | 0.047 |[-0.668**|-0.223*%| 0.535%* |-0.586%* | 0.699** | 0.755** | 0.042 | 0.752%* | 0.788** 1 - -
X 0.202* | -0.098 |-0.486™*)-0.233%% | 0.343%* |-0.440%* | 0.493%* | 0.601** | -0.009 | 0.547** | 0.751** | (.584** 1 -
Xs 0.561%* | 0.722%* | 0.508** | 0.542** | 0,705%* | 0.572%* | 0.290* [0.504**| -0.005 | 0.571** | 0.642%* | 0.720** | 0.320* 1
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Table 4, Multiple linear regression model{ ¥3)
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W | B A | 38 AF | tvalue | sig 3.1.3. XM A(YS)

X 8.124E-05 1.514E-05 5365 | 0.000

X4 0.057 0.019 2982 0.003 Table 5. Multiple linear regression model(Ya)

Xs -1.257E-04 7.108E-05 1768 | 0079 W | uERE A% | SF3 AL | tvale sig.

Xs 0.206 0.043 4758 | 0.000 X 1.195E-04 2.550E-05 4.687 0.000
D 2211 0.450 4917 | 0.000 X -3.279E-04 1.617E-04 2028 | 0048
D» -3.753 0.450 -8.345 | 0.000 Xe 0431 0.101 427 0.000
S 4A9 R | Dubin-Watson | F sig R %4 R | Dubin-Watson F sig
0.700 0.687 1.637 53,736 | 0.000 0.744 0727 1.991 43650 | 0.000
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Table 6. Multiple linear regression model{ ¥3)

LA, UEE

Table 8, Multiple linear regression model( Ys)

e | BRES A | BES AF | tvalue sig. Wy | NERS AS | 28 AT | tvale | sig
Xu 0.041 0.015 2.809 0.007 Xi 2.192E-04 4.427E-05 4.952 0.000
Xz 0229 0.047 4827 0.000 Xy 0.161 0.056 2.884 0.005
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Table 7. Multiple linear regression model( ¥a)
Mo | 8lE23 AF | 223 A | tvale sig. R =3 B Dubin-Watson F sig
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Xs -1.073E-04 4.561E-05 -2.353 0.023
Xs 0.081 0.023 3475 0.001 Table 9, Multiple linear regression model{ ¥s)
7 peTge Dubi Watson F e 44 | sjrEs Ag | 22 AS | wvalue sig.
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Table 10, Multiple linear regression model ¥7)

Wy | ged A | 223 A | tvalue sig.
X 0.115 0.035 3250 | 0002
X 0520 0.114 4551 0.000
R FA R Dubin-Watson F sig
0.779 0.770 1.565 81134 | 0000
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Table 11. Multiple linear regression model{ ¥s)
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Table 12. Common and specific variables

Ay | HRES A | BFES AF | tvale sig,

X2 0.074 0.019 3.885 0.000

Xs -2.966E-04 9.795E-05 -3.028 0.004

X 0.226 0.050 4.533 0.000

R 4 R Dubin-Watson F sig

0.687 0.666 2.031 32.853 0.000
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Table 13, Paired—sample t—test of arterial link sections by Driving type

Paired-sample t-test )
Classification Mean Standard Frror 95% Confidence Interval t-value OfC gf)fr?:;:trilf)n (rgsﬁﬁz d)
Deviation of Mean Minimum | Maximum
2% -0.049 2.249 0.187 -0.420 0.321 -0.264 0.723 0.792
AmAZ x| -0.223 3.164 0.457 -1.142 0.696 -0.488 0.678 0.628
A2 -0.175 1.630 0.235 -0.648 0.298 -0.745 0.770 0.460
7}ek -0.044 0.721 0.104 0.253 0.166 0419 0.634 0.677
3 -0.108 6.590 (.549 -1.194 0.977 -0.197 0.693 0.844
A3 -0.555 9.804 1415 -3.401 2.292 -0.392 0.643 0.697
EFDO A2 -0.350 3.933 0.568 -1492 0.792 -0.616 0.758 0.541
71Ek -0.125 1.546 0223 -0.574 0.324 -0.561 0.700 0.577
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Table 14, RMSE of arterial link sections by driving type
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