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Abstract : This study deals with the accidents of circular intersections in Korea. The goal is to develop the accident models for 94 circular
intersections. In pursuing the above, this study gives particular attentions to collecting the data of geometric structure and accidents, and
comparatively analyzing such the models as Poisson and NB regression and multiple regression model using SPSS 17.0 and LIMDEP 3.0.
The main results are as follows. First, the negative binomial model among various models was analyzed to be the most appropriate. Second, 3
independent variables was adopted in the model, and these variables was analyzed to have a positive relation to the accident rate. Finally, the
reduced width of circulatory roadway, removal of the parking lot within circulatory roadway and appropriate levels of approach lane were

required to improve the safety of circular intersection.
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Table 1. Definitions of variables

Division Variable Unit
Accident rate Y, unit/million
Diameter traffic circle X, m
Width of circular roadway X, m
No. of circular roadway X, Number
No. of approach X, Number
Avg. of approach lane X5 Number
Avg. of traffic islands X Number
Avg. of crosswalk X; Number
Avg. of reducing facilities X Number
Lighting facilities X, Install=1, otherwise=0
Parking lot Xy Install=1, otherwise=0
Bus stop Xy Install=1, otherwise=0

Table 2, Descriptive statistics of variables

Division | Range Std. Deviation | Variance | Skewness Kurtosis
Y, 34.000 4.802 23.061 2,517 12.271
X, 209.77 26.002 676.120 4.625 28.759
X, 11.625 2.249 5.057 1.605 3.134
X, 4.000 0.907 0.822 1.578 2.099
X, 5.000 1.050 1.101 0.744 0.911
X; 3.100 0.551 0.304 0.798 0.468
X 1.333 0.379 0.144 -0.932 -0.554
X; 1.750 0.387 0.150 -0.730 0.584
Xs 1.333 0.307 0.094 2.261 4.726
X, 1.000 0.347 0.120 -2.130 2.590
X 1.000 0.476 0.227 0.684 -1.565
X 1.000 0.500 0.250 -0.217 -1.996
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Table 3. Correlation analysis
Division Y, X, X, X3 X, X5 X X; Xy X, Xy X,
Y, 1 - - - -
X, 0.060 1 B - . _
X, 0.034 0.235 1 - - - -
X, 0.084 0463 0.423" 1 - - - -
X, -0.073 0.029 -0.020 0.255" 1 - - - -
X, 0217 0477" 0.199 0.543" -0.085 1 - - -
X, -0.147 0.250" -0.246" 0.125 -0.206" 0211 1 - -
X, -0.087 0.137 -0.184 0.146 0.012 0.103 0.171 1
X, 0.023 0.065 -0.168 -0.111 -0.161 -0.030 -0.215" -0.123 1 -
X, 0.134 0.081 -0.067 0.167 0.062 0.203" -0.057 0.201 0.151 1
X, 0.174 0.085 0.133 0.065 0.181 -0.036 -0.148 0.035 0.209" 0.223" 1
X, 0.067 0.081 0.019 0.272" 0.093 0416~ 0.132 0.209" -0.041 0.136 0.059 1
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Table 4. Multicollinearity test of variables

Variable VIF
Accident rate 1.607
Diameter traffic circle 1.541
Width of circular roadway 2.160
No. of circular roadway 1.325
No. of approach 2.049
Avg. of approach lane 1.389
Avg. of traffic islands 1.193
Avg. of crosswalk 1.361
Avg. of reducing facilities 1.194
Lighting facilities 1.184
Parking lot 1412
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Table 6. Result of multiple regression modeling
S 5 Adjusted | Std. Error of | Durbin-
Division | 7 R? the Estimate | Watson F p-value
Value | 0.603 0.594 4.687 1.886 | 69.801 | 0.000
Unstandardized Sud
: Coefficients td. .
Variable Cocfficients t p-value
B Std. Error
X; 3.133 0.366 0.666 8.558 0.000
X 2.246 0.982 0.178 2.288 0.024
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Table 5. Result of count data modeling Apg-3I
Variable Poisson Negative Binominal YeHE tHAL A=2]9} d=x|9 ZUAL HAS}
Coeff. 1.434 1.420 7] 95t Aoz (AAS AT AT Table 73+ Zc}
Constant t-ratio 10.895 5.673 AR A3 T Alang 2% $-93E0] 0.6171 0.980°
p-value 0.000 0.000 2 HEIHEE 7|ZF5HA] Eole] A=R)9) ol=A] 7] Af
Coeff. 0397 0422 o7} QJttal & 4 gl Aow BAFECTH
X5 t-ratio 5.068 2.006
p-value 0.000 0.045 5442
Coeff. -0.462 -0.498
X, t-ratio -4.006 2202 o] Ao AL At 947l YFYwAR(I-ANAE} B
p-value 0.001 0.028 B2 EZghHoA] HHsE A EAIT S-S o]-85te] AR
2 0.051 0.165 < stk o] =19 282 oh&3 Erh
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Table 7. Paired t—test
Paired Differences
Division 95% Confidence Interval t p-value
Mean Std. Deviation
Lower Upper
Multiple linear 0.241 4.656 -0.713 1.194 0.502 0.617
Negative Binominal -0.012 4.614 -0.957 0.933 -0.025 0.980
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