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Abstract : The goal of this study is to develop the accident models of motorcycle at roundabouts. In the pursuing the above, this study
gives particular attentions to developing the appropriate models using ZAM. The main results are as follows. First, the evaluation of
various developed models by the Vuong statistic and over-dispersion parameter shows that ZINB is analyzed to be optimal among
Poisson, NB, ZIP(zero-inflated Poisson) and ZINB regression models. Second, the traffic volume, width of central island and width of
approach are evaluated to be important variables to the accidents. Finally, the common variables that affect to the accident are selected
to be traffic volume and width of approach. This study might be expected to give some implications to the accident research on the
roundabout by motorcycle.
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Table 1. Summary of differences with previous studies

Author Year Methodology Subject
1.S. Lee 2002 ZINB, ZIP Vehicle
B.H. Park 2008 ZINB, ZIP Vehicle
C.W. Pai 2009 Logistic Car-motorcycle
LY. Kim 2010 ZINB, ZIP Vehicle
IS Kim 2011 ZINB, ZIP Vehicle
H. Na 2011 ZINB, ZIP Vehicle
B.H. Park 2013 ZINB, ZIP Pedestrian
M.M. Abdul Manan | 2013 POiSS{:.n § Nfs%ative Motorcycle
inomial
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Table 2. List of independent variables

Mean Standard deviation
Classification No accident| Accident |No accident| Accident
intersection | intersection | intersection | intersection
Traffic volume | X, | 9,638.94 | 25,068.89 | 6,663.95 | 22,921.99
Ratio of | ¢ 154 2.83 1.40 2.98
conflict 2
Contral Sland | x| ;470 | 2950 17.73 3251
1ameter 3
Width of
circulatory X, 4.99 5.86 1.55 2.75
roadway
Number of | 1y 4y 1.83 0.64 1.08
circulatory lane| 5
Number of
approach X5 421 4.59 1.03 1.05
roadway
Width of 1 v | 506 5.62 2.06 242
approach 7
Average
number of | X 1.40 1.53 0.43 0.65
approach lane
Ratio of
Splitter island | X, 0.67 0.74 0.40 0.36
by approach
Ratio of
crosswalk by | X, 0.77 0.95 0.41 0.34
approach
Ratio of
reduction
facility by X, 0.20 0.12 0.35 0.25
approach
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Table 3. Result of multicollinearity analysis

Variable Allowance VIF
X 0.319 3.139
X, 0.807 1.239
X, 0.479 2.087
X, 0.622 1.608
X; 0.372 2.687
X, 0.713 1.402
X, 0.240 4.166
X 0.250 4.003
X 0.721 1.387
Ko 0.894 1.119
X, 0.728 1.373
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Table 4. Poisson and negative binomial regression models

Model
Variable
Poisson Negative binomial
¥ Coeff. 3.46E-05 (7.726) 4.04E-05 (5.198)
" p valie | 0000 0.000
Coeft. 0.136 (2.365)
Xy
p value 0.018
Coeff. - -0.009 (-1.738)
Xy
p value - 0.022
" Coeff. 0.108 (3.102) -0.269 (4.163)
"1 povale | 0002 0.000
Alpha(®) - 2.874
o 0.364 0.280

' () is t-value

g2l
ZIP7} ZINB 5% o] §3te] B4 AWttt 0%
Hjo] AbILASE Y ZIP 9 ZINB HEE 7%
A & 59 Pk

wye] B A, ZIP HYe WEX), A
(X), @ HTE E(x)0] WS A, ZINB
e WEH(N} FALELES AA(Y) ¥ HrE
Z(x)o] W A= ek

WSO pahe ABSE 95%(a =005) 71Zel £
ol =¥ 9 Vuong EAIZLe] ZIPo] 2.0680]11,
ZINB7} 23682 1.96 2t} & k2 YER AL Q1o 3Eo}
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Table 5, ZIP and ZINB models

Model
Variable
ZIp ZINB
" Coeff. 2.68E-05 (17.892) 2.33E-05 (6.586)
! p value 0.000 0.000
Coeff. 0.068 (1.723) -
X,
p value 0.035 -
Coeff. - -0.009 (-3.702)
Xy
p value - 0.032
\ Coeff. 0.108 (2.211) 0.060 (2.831)
| p value 0.002 0.005
Alpha(®) - 1.984
s 0.364 0.352
Vuong 2.068 2.368
: () is t-value
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Table 6. Decision guidelines for model selection

t statistic of the NB overdispersion
Classification parameter
< ]1.96| > [1.96]
Vuong statistic for| < —1.96 | ZIP or Poisson NB
ZINB and NB
comparision >1.96 ZIP ZINB
2% 7% A7 Vuong EAGO] 196 o]4H] ghe

zta1 Qlo] ZIP ¥ ZINB X g o] Aglslal, ZAMS] I
AHA4(®) Eo] 196 ol ol ZINB majo] Hge
o 4 9ok

4.4. 20| 4™ gl o

mgof fist Bk AN A4S 98] RMSE(root
mean square error), MPB(mean prediction bias), MAD
(mean absolute deviation) & ATA| =& &8st 7}
A2 ARt XA E 79 2ok

AYASS HRAASY 1gro R BERA Aue}
o] Zolgy} ZIP HPHH: Solgut ZINBRFo|
e oz BAs

I3 ZINBEEHS SRR - AALS d8slo] A=
Ao} |23 Ajole] Aolg BAHCR At Ak

2] folEHEo] 0.638E 95% ABFEANA AR
(A, < dy = 0% 712151 B3to] S0 o153 71
o ol7k Glrki T 4 gl Ao FhEch
2z nyo AUy ZINB mHe Ame} oko] A
BIAL Gl WAE WEF W P Fo| A

—r‘

Table 7. Test of model

Classification Poisson, ZIP NB, ZINB
RMSE 0.861 0.842
MAD 0.641 0.542
MPB -0.122 -0.405
correlation
coefficient 0.937 0.968
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Table 8. Paired—sample t—test

Paired t-test

95% Confidence
Std. interval of the t
difference

) Sig.
Variable (2-tailed)

Mean L
deviation

Lower Upper
-0.45 0.43 -0.5 -0.3 -10.1 | 0.638
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Table 9, Impact factor of vehicle accident in roundabout

Author Model Positive factor Negative factor
Width of
H. Na Traffic volume, circulatory
B.H. Park Zip, Zinb number of roadway, number
(2012)3) approach of reduction
facility
Poisson and
]]3[}({ {’;r]k negative Number of
T'H. Beaf( binomial approach, number -
1) regression of entry lane
(2012) model
Poisson and
B.H. Park negative :
SS.Han | binomial | Traffic volume | RIEM tm-bypass
(2012)15) regression
model
M.K. Park N{}lnlgfrle Trafﬁsci I\]f;)]lume, Number of
B.H. Park . 18 crosswalk, number
16) regression operation(Yes or of circulatory lane
(2012) model No)
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