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Abstract

The purpose of this study is to analyze the factors affecting the accidents of roundabout
near schools. In pursuing the above, this study gives particular attentions to comparatively
analyzing the accident by intersection type (roundabout or signal intersection). To develop the
accident models, count data models and multiple linear regression model have been utilized
in this study. The main results are as follows. First, the null hypothesis that the number of
accident is the same for the two intersection type is rejected. Second, two Poisson (p* of
0.301~0.366) and two multiple linear regression (adjusted R* of 0.732~0.759) accident
models which are all statistically significant have been developed. Third, while the common
variables of roundabout models are analyzed to be the numbers of approach road and entry
lane and circulatory roadway width, the specific variables are evaluated to be average daily
traffic (ADT), splitter island, crosswalk, number of circulatory roadway lane and crossing
distance. Fourth, while the common variables of roundabout and signal intersection
models are analyzed to be number of approach road, crosswalk and crossing distance,
the specific variables are evaluated to be average daily traffic (ADT), number of
circulatory roadway lane and circulatory roadway width. Finally, this study might be
expected to give some implications to decrease the number of accidents at roundabout
near schools.
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Figure 1. Flowchart of this study
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Table 1. Definitions of variables

3

Mean or Ratio

Classification Symbol Definition of variable (unit) ettt .Signaliz.ed
intersection

Y, Number of accident 3.86 10.76

Depe.ndent Accident rate

variable Y, (Number of accident / ADT) 644 1583

X ADT (No.) 9871.18 9606.04
X, Number of student (people) 807.79 806.20
X Design speed (km/h) 4149 43.60
X, Number of approach road (No.) 391 3.80
X; Number of entry lane (No.) 1.53 272
X Entry lane width (m) 4.20 3.618
X, Splitter island (yes=1, Otherwise=0) * 0.84 0.12

Independent X Speed hump (yes=1, Otherwise=0) * 040 0.36

variable X, Speed limit sign (yes=1, Otherwise=0) * 032 0.52

X Bus stop (yes=1, Otherwise=0) * 0.33 044
X, Crosswalk (yes=1, Otherwise=0) * 0.82 0.92
X, Crossing distance(m) 14.65 21.56
X3 Central island area(m?) 1751 -
X, Truck apron width(m) 2.86 -
X5 Number of circulatory roadway lane (No.) 1.26 -
X6 Circulatory roadway width (m) 5.13 -
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Table 2. Summary Statistics
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Table 3. Independent sample t-test
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Table 4. Count data model of roundabout

Models
Variable ) Negative
Poisson . .
binomial
Constant coefficient -4.250 -4.275
p-value 0.000 0.000
x coefficient 0467 0.449
! p-value 0.000 0.022
x coefficient 0.370 0.385
! p-value 0.000 0.023
Y coefficient 0.600 0.571
7 p-value 0.002 0.008
X coefficient -0.387 -0.384
! p-value 0.008 0.034
P coefficient -0.634 -0.639
! p-value 0.018 0033
Pe coefficient 0.629 0.648
0 p-value 0.001 0.015
Pe coefficient -0.573 -0.556
10 p-value 0.000 0.000
0.072
« (t-value) (0.874) -
P 0.301 -
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Table 5. GOF of model IT

Adjusted Std F value Durbin-
R’ Err. P Watson

0.781 0.732 1002 | 3.789 | 0.008 2319

R?

*GOF(A gtz : goodness of fit)

Table 6. Multiple linear regression model of
roundabout

Variable | coeff. Stacr(')de%c(jé?d t-value | p-value

Constant | -21.299 14.012 - -2.520
X 4.000 2462 0.224 2625
X5 6.286 3456 0.258 2.819
Xy 0.389 0.349 0.149 2117
X6 -3.115 2613 0.172 -2.192
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. Durbin-
Table 7. Count data model of signalized R | AdjustedR” | Std Err. | F | pvalue |\
Intersection 0798 | 0759 | 2526 |4.894 | 0045 | 1814
Models *GOF(M gt : goodness of fit)
Variable Negative
Poisson ) . : : :
binomial Table 9. Multiple linear regression model of
coefficient 4269 2908 signalized intersection
Constant
onstan p-value 0.000 0.256 . Standardized
— Variable | coeff. t-value | p-value
¥ coefficient 0.261 0.182 coeff.(B)
* p-value 0.048 0.632 Constant | 17.653 - -2.115 0.031
X, coefficient 0.499 0.494 X, 0016 0295 2335 0,000
p-value 0.000 0.014
¥ coefficient 0616 0412 X -5.267 -0.178 -3.862 | 0038
6
p-value 0.000 0193 X, |-16183 -0.29 2413 | 0048
X coefficient -0433 -0.382
s p-value 0.002 0392
coefficient 0.299 0.100 -
X, 4, REO| HmEM gl =0
10 p-value 0,022 0.796 32| HlmEs & =2
X coefficient 1.826 1639
. p-value 0.000 0.099 Table 10 w0lA 3|A Atz o] Aba7id &
« (t-value) 0.365 -
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Table 10. Comparison of roundabout models
Classification Variable
Number of

approach road(X,)

Common Number of
variables entry lane(X;)
Circulatory
roadway width(.X|;)
ADT(X,)
Num:)er Splitter island(X-)
o
. accident Crosswalk(.X; ;)
Spga ic (Model T) Number of circulatory
variables roadway lane(X;)
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rate Crossing distance(.X;,)
(ModelIT)
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Table 11. Comparison of roundabout and
signalized intersection models

Classification Variable

Number of
approach road(X))

Common Number of

variables entry lane(X;)
Crosswalk(X;;)

Crossing distance(X,)

ADT(X,)
Number of circulatory
roadway lane(X;;)

Specific Roundabout
variables | (Model I,II)

Circulatory roadway
width(X,)
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