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Abstract

This study dealt with traffic accidents occurring within roundabouts. The objective was to develop roundabout
accident models for different driving types by using simultaneous equations. In pursuing the above, this study used
a statistical program SPSS 17.0 to accommodate data from 148 accidents occurred within 39 roundabouts of
Korea. In addition, the 2SLS(2 stage least square) estimation method was adopted to calibrate the models. The
main results are as follows. First, both the number of accidents and the EPDO were evaluated to have bilateral
relationships. Second, all 6 different simultaneous equation models according to driving types were found to be
statistically significant. Third, the developed models were compared to each other with respect to either common
or specific variables. Finally, variables such as ADT, conflicting rate, heavy vehicle ratio, circulatory roadway
width, number of circulatory roadway lane, approach lane width, average approach lanes, parking places, and bus

stops were selected as independent variables for the models.
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Table 1. Number of accidents by driving Type

(Unit : Number)
Accident Type Urban Region
Straight 49 2
Lane change 65 12
Others 16 4
SUM 130(28) 18(11)
note: () is number of roundabouts
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Table 2. Definition of variables
Classification Symbol Variable Definition
Straight Y, Number of accident Average annual number of accidents by straight type
type Y, EPDO Average annual EPDO by straight type
Endogenous|Lane change| Y, Number of accident Average annual number of accidents by lane change type
variable type Y, EPDO Average annual EPDO by lane change type
Others Y, Number of accident Average annual number of accidents by others type
type Yy EPDO Average annual EPDO by others type
. X, ADT Average daily traffic volume
Operation — —
factors X, Conflicting rate Number of conflicting / ADT
X, Heavy vehicle ratio Heavy vehicle volume / ADT
X, Central-island Diameter of central-island
X, |Circulatory roadway width Width of circulatory roadway
Exogenous | Geometric X, Circulatory roadway lane Number of circulatory roadway lanes
variable factors X, Number of approaches Number of approaches
X Approach lane width Width of approach lane
X, Average approach lanes Number of average approach lanes
Environment| Xy Lighting 0 if there is no lighting, 1 otherwise
condition X, Parking 0 if there is no parking, 1 otherwise
factors X, Bus stops 0 if there is no bus stops, 1 otherwise
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Table 3. Result of 2SLS by straight type

Number of accidents EPDO

Variable| Coefficient| t value |Variable|Coefficient| t value

Y, | 0269 [15.727 v, | 2.990 |24.188*
X, |2.722E-5| 1.851* | X, | -0.217 |-2.345**
X, | -0.220 [-2.651*| x, | 1.646 |3.022**
X, | 0844 |2877**| x, | 0.908 |2.332**
X, | -0.360 |-2.437**

R’ 0.963 R 0.964

F 205.334* r 263.218"

*. t value is significant at the 0.10 level.
**_t value is significant at the 0.05 level.
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Table 4. Result of 2SLS by lane change type

Number of accidents EPDO
\Variable| Coefficient| t value [Variable|Coefficient| t value
Y, 0.269 |41.013"| v, 3.454 |30.236™"
X, 0.015 |3.186™ | x, |9.258E-5|2.396**
Xy 0.369 | 2.669** | x, -0.067 |-3.570"*
X, -1.507 |-3.008"*
R? 0.985 R? 0.985
F 827.178** F 630.603**

*. t value is significant at the 0.10 level.
**_t value is significant at the 0.05 level.

Table 5. Result of 2SLS by others type
Number of accidents EPDO
Variablel Coefficient| t value [Variable|Coefficient| t value
v, 0.240 [18.424**| v, 3.669 |17.988"*
X, |1.255E-5| 1.855" X, 0.268 | 3.420**

X, | -0.041 |-1.821*| «x, | -0.421 |-3.421**
X, | 0027 |2.386*

X, | -0.169 |-2.098**

R 0.945 R 0.945

F 134.335* F 224.255*

*. t value is significant at the 0.10 level.
**_t value is significant at the 0.05 level.
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