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Abstract : This study deals with the traffic accident of circular intersections. The purpose of the study is to develop the accident models
by traffic violation type. In pursuing the above, this study gives particular attention to analyzing various factors that influence traffic
accident and developing such the optimal models as Poisson and Negative binomial regression models. The main results are the
followings. First, 4 negative binomial models which were statistically significant were developed. This was because the over-dispersion
coefficients had a value greater than 1.96. Second, the common variables in these models were not adopted. The specific variables by
model were analyzed to be traffic volume, conflicting ratio, number of circulatory lane, width of circulatory lane, number of traffic island
by access road, number of reduction facility, feature of central island and crosswalk.
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Table 2. List of independent variables

Dependent and independent Definition Mean
= = i
3 _I,__A'Il gl = Jélxo-l variables
(In) Traffic volume | X, Traffic volume of intersection 9.5
3.1, ok AI‘_T'_?_'I—}F If the observation approach within
- - Conflict ratio X. Sm, the two vehicles stopped or | 2.06
O] ﬁ:ILQ”] ‘:H/E)]'?_] 07H9’] 41] %“ﬂo —‘T—Xl'ioﬂ H HE]'/%J ’ decelerated
_ L =
g wEARLE F 4287 o= YebgTh Central island width | X, Width of central island 31.87
. L Clrculatog& lioadway X, |Width of Circulatory roadway width| 5.49
Table 1, List of traffic violation widt
Traffic violation Cases of accidents Numbe:o(;(fl\f;r;ulatory X, Number of circulatory roadway 1.50
1 | Violation of duty to drive safely 206 : : } )
Splitter island of X Number of splitter island by 0.63
2 | Violation of duty to protect pedestrians 56 Approach 6 Approach ’
3 | Violating the operational method of intersection 40 i
¢ P Numberf o'fl‘treductlon X; Number of reduction facility 0.22
4 | Interruption of drive 11 acity
5 | Violation of lane 4 Streetlight X, Whether the ins‘[lqllla::ion of the street|
18
6 | Centerline invasion 14
Circular of traffic L
7 | Traffic signal violation 33 island X, | Traffic Islands is circular or not. -
8 | Violation of safe distance 56 Number of crosswalk | X, Number of crosswalk 1
9 | Other violations 8 Whether the installation of the
Crosswalk Xy -
Total 428 crosswalk
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Table 3. Poisson and negative binomial regression models(Y;)

Models
Variables
Poisson Negative Binomial
Coefficient 0.172(9.099) 0.171(3.357)
o p-value 0.000 0.001
Coefficient 0.657(9.081) 0.595(3.217)
o p-value 0.000 0.001
Coefficient -1.230(-9.104) -1.042(:2.700)
o p-value 0.000 0.007
2 0.550 0.210
Alpha(¢) - 2.342

Comment : () is t value
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Table 4. Poisson and negative binomial regression models( Y;)

Variables Models
Poisson Negative Binomial
Coefficient 0.345(5.516) 0.279(1.137)
x p-value 0.000 0.056
Coefficient 3.124(8.550) 3.903(2.462)
o p-value 0.000 0.014
Coefficient -2.090(-5.710) -1.868(-2.119)
X p-value 0.000 0.034
e 0.179 0.651
Alpha(®) - 2.208

Comment : () is t value
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Table 5. Poisson and negative binomial regression models( ¥;)

Models
Variables
Poisson Negative Binomial
Coefficient 0.701(5.126) 0.559(2.322)
* p-value 0.000 0.020
Coefficient 1.518(3.425) 1.489(2.181)
o p-value 0.000 0.029
Coefficient -1.733(:3.297) -1.470(-1.996)
Hu p-value 0.000 0.046
pe 0.251 0.337
Alpha() - 1.961

Comment : () is t value
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Table 6. Poisson and negative binomial regression models(Y,)

Models
Variables
Poisson Negative Binomial
Coefficient 0.269(3.643) 0.257(2.019)
Y p-value 0.000 0.043
Coefficient 1.403(10.332) 1.176(4.377)
o p-value 0.000 0.000
Coefficient -2.937(-8.039) -2.060(-3.135)
o p-value 0.000 0.002
Coefficient -1.678(-3.365) -1.701(-2.155)
tu p-value 0.001 0.031
I’ 0.568 0.308
Alpha(®) . 2.009
Comment : () is t value
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Table 7. Common and specific variables

Classification Specific Variables

Violation of duty to |Traffic volume,
drive safety Number of circulatory roadway

Violation of safety

. Conflict ratio, Number of reduction facility
distance

Violation of duty to [Number of circulatory roadway, Separator island
protect pedestrians |of Approach, Crosswalk

Circulatory roadway width, Number of circulatory

Other violations roadway, Circular of traffic island, Crosswalk

Table 8. Models by traffic violation

Classification Equation

Violation of duty to

. Y, =EXP(0.171.X, +0.595.X; —1.042.X,
drive safety ! ( 1T )

Violation of safety

. Y, =EXP(0.279.X, +3.903.X; — 1.868.X;)
distance ’ ' ‘

Violation of duty to

X Y, = EXP(0.559.X, +1.489X, — 1.470.X,
protect pedestrians d (0550.%; s 1)

Other violations ¥, = EXP(0.257X, +1.176.X; — 2.060.X, —1.701.X;,)
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