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Abstract

The objective of this study is to analyze the factors affecting the pedestrian accidents of roundabout near
schools. To this end, this study has focus on the comparative analysis of pedestrian accidents across different
school areas. The traffic accident data from 2007 to 2014 are collected from TAAS data set of Road Traffic
Authority. To develop the pedestrian accident rate model, the linear regression model has been utilized in this
study. 28 explanatory variables such as geometry and traffic volume factors are used. The main results are
summarized as follows. First, the null hypotheses that the number of pedestrian accidents are the same are
rejected. Second, 5 multiple linear regression accident models with higher statistical significance (adjusted

R? of 0.651~0.788) have been developed. Third, while the common variables of 3 models (model I~III)
related to school location are evaluated to be the pedestrian island, crosswalk, types of roundabout,
elementary school and bus stop. Fourth, while the common variable of 3 models (model III~V) related to near
school area or not is evaluated to be pedestrian island, type of roundabout, sidewalk, elementary school,
speed hump, speed limit sign and number of entry lane. As a result, the installation of pedestrian islands and
crosswalk might be expected to decrease the number of pedestrian accidents near schools.

Keywords: accident rate model, circular intersection, multiple linear regression model,
pedestrian accident models, school
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Table 1. List of variables

Classification Symbol Definition of variable (unit) Mean jtei?i?;i Variance VIF

\lf)a?i)ae}r)ll(iem i é\clilr(jlzr:r 1rsftepedestrian accident / (AADT/1,000) ) 2.97 257 6.8 N

o e of Sl s o5 - -
X, Number of student (people / 100) 3.67 5.30 2809 211
X, Number of approach road (No.) 4774 1.07 1.14  2.38
X, Number of entry lane (No.) 1.67 0.75 0.56 3.84
Xy Entry lane width (m) 5.84 2.42 5.84  4.68
X5 Splitter island (yes=1, Otherwise=0)* 0.55 - - 3.17
X7 Average area of splitter island (m?) 0.30 1.14 1.30  2.69
X Number of exit lane (No.) 1.62 0.66 043 417
X, Exit lane width (m) 5.92 2.50 6.24 499
X Speed hump (yes=1, Otherwise=0)* 0.44 - - 5.18
X, Circular intersection sign (yes=1, Otherwise=0)* 0.74 = = 2.51
Xy Speed limit sign (yes=1, Otherwise=0)* 0.77 - - 5.24
X3 Number of circulatory roadway (No.) 1.88 1.00 .00 5.14
X, Circulatory roadway width (m) 5.25 2.34 5.50  4.97
Xis Inscribed circle diameter of minor axis (m) 45.94 31.22 974.40  6.17
Xig Inscribed circle diameter of major axis (m) 48.10 31.91 1018.56  4.11
X Central island diameter of minor axis (m) 28.64 28.15 79217 421
Xig Central island diameter of major axis (m) 30.29 28.77 827.79  3.85
X Truck apron (yes=1, Otherwise=0)* 0.45 - - 3.95
Xy Truck apron width(m) 0.59 70.39 495500.34  4.43
X1 Total area (m?) 53.49 4299 18489257 5.18
Xy Central island area (m?) 12.93 13.37 17893.36  6.11
Xos Circulatory roadway area (m?) 12.84 7.45 555970 5.71
X Crosswalk (yes=1, Otherwise=0)* 0.97 - - 4.56
Xos Bus stop (yes=1, Otherwise=0)* 0.62 - - 5.11
Xy Sidewalk (yes=1, Otherwise=0)* 0.97 - - 5.12
Xy, Elementary school (yes=1, Otherwise=0)* 0.40 - - 1.18
Xog Middle school (yes=1, Otherwise=0)* 0.26 - - 1.68

*: Means of dummy variables indicate ratio of ‘yes=1".
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Table 2. Summary statistic by type

Pedestrian Accident Rate Models of Circular Intersection near Schools

Classification Type N Mean  Standard deviation Standard error of the means
Number of pedestrian  Near school 36 2.08 2.183 0.364
accident (No.) Near school - 150m 2 1.86 2.642 0.563

Near school — 300m 14 2.43 1.158 0.309

Not near school 37 3.84 2.641 0.434

Total 73 2.97 2.57 0.348

Table 3. Independent sample t-test (near school or not)

Levene’s Teat for

Equality of

t—test for Equality of Means

Variances
Classification 95% Confidence
P —value . df p-value  Mean  Std. Error Interval
prvalu (2-tailed) Difference Difference of the Difference
Lower Upper
number of - Equal variances 4932 0030 -3.090 71 0.003  -1.755  0.568 -2.887 -0.622
accident assumed
I VRS el - 3098 69.209 0003 -1755  0.566 -2.8%84 -0.625
assumed
5 A 7HEE A o] AR7HL stueto] A= staet 1S AP WA= o Haaf ARl WA o] I3RS ul%]
2] =t 2 AAE Y, g7 staete] Avl= st Q1A g Atz o] HzpArargAe] J3kS mi%l
ot et At 7HEHA A= Table 40 W ] 0.05Kct 2ot HRIMEES 71743t o}

‘stiole] 7a)e 1
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Table 4. Independent sample t-test (by school location)

EfLbEol, §ol5HE

L 7%} gickn 2450,

Levene’s Teat for
Equality of

t—test for Equality of Means

Variances
Classification 95% Confidence
P —val . df p-value  Mean Std. Error Interval of the
prvaiue (2-tailed) Difference Difference Difference
Lower Upper
number of - Equal variances 1302 0.041 -2.752 34 0030  -0565 0751 -2.887 0.622
accident assumed
ajrell VEiEIGES o - -2879 31.024 0032 -0.565  0.643 -2.8%84 0.625

assumed

2. 2
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Table 5. GOF* of model | : within 150m

R? Adjusted R* Std Err. F p—value Durbin—Watson

0.799 0.723 1.051 2.789 0.012 1.683
*GOF(goodness of fit)

Table 6. Multiple linear regression model |

. Non~— Std. coeff. Std. Coeff.
Variable t—value p—value
B Std. Err B
(Constant) 6.250 2.051 - 3.345 0.002
Type of Circular intersections -1.252 0.000 1.682 -6.988 0.000
Splitter island -0.482 0.005 -2.161 -5.153 0.000
Crosswalk -2.050 0.010 1.998 -4.515 0.001
Elementary school -0.739 0.000 1.155 -2.711 0.013

(2) st 150-300m o] ¥F w2tz (= 1)

Bz W AIES TEHEE ofo] stwet A7t 150-300me] PP w a2 o] AR S
Table 73} 83} 2}, g Mo A& B uEAd -5, PR E §5 9 BAG7 G571 A2 Qe =
2l 95% 7120 5 folote Ao 2 yEehdth E3F A H r23ko] 0.7380]H, Durbin—Watsongke] 2.204
2 3] 5HAAE wES QEE HaeE T WA TS ()Y ARTA R MAARFA ] &

>
J
>
El
3

Bol Wshe A0 Uehgon, 2aasA 459 YURE G720 AT Bl mEHo) 9184
= JUu s} gesS AFL Bol wlele Ao Wy

Table 7. GOF of model Il : 150-300m

R? Adjusted 2> Std Err. J p-value Durbin—Watson

0.757 0.738 0.503 7.213 0.013 2.204

Table 8. Multiple linear regression model Il

i Non— Std. coeff. Std. Coeff.
Variable t—value p—value
B Std. Err It
(Constant) 2.315 0.000 - 7.095 0.000
Splitter island -0.288 0.001 0.881 -4.871 0.000
Crosswalk -2.011 0.050 0.654 -2.371 0.011
Bus stop 1.041 1.305 0.436 3.151 0.015
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(3) st e} AT PP AR AA (=F 1)
Hazp WS AES %’: A2 oF st o QIS PP WAR O] AR 15 A= Table 99} 1037 7*u} o
3 MM = Joﬂﬂx}i —Eal B A YUEE 5 9 2580 R AR ZHEHFJD% Al )4
95% 715 BEF folohs Ao 2 yepdrt Egh 1y kol 0.6
I

L7752 k] S S R H*E%z.m =gt Aol
Wb iol Wik Ao AR

Table 9. GOF of model Il

R? Adjusted R? Std Err. F p-value Durbin-Watson
0.779 0.651 1.558 13.118 0.005 1.775

Table 10. Multiple linear regression model Il

. Non- Std. coeff. Std. Coeff.
Variable t—value p—value
B Std. Frr B
(Constant) 4.468 0.517 - 3.956 0.000
Type of Circular intersections -0.311 0.004 1.766 —7.343 0.017
Splitter island -0.261 2.014 -2.950 -4.757 0.031
Crosswalk -1.151 0.048 1.889 —2.848 0.018
Elementary school -0.172 0.068 1.713 -3.483 0.001
2) stuo} OIAFIA| 2 IR Al2H (2F |V)

2
2 Stars} QIS 2 AP WA ALY -5 A= Table 113} 129}
A= ¢ 3 FuEA —‘?—7} Auss iHE“HE] A5 95% 715

T BA o] QlEs 18]l RE|wsA o]

Table 11. GOF of model IV

R? Adjusted R? Std Err. F p-value Durbin—Watson

0.851 0.788 1.241 8.335 0.010 1.858

Table 12. Multiple linear regression model IV

. Non- Std. coeff. Std. Coeff.
Variable t—value p—value
B Std. Err B
(Constant) 4431 0.001 - 4,988 0.000
Speed hump -0.358 0.535 1.316 -6.151 0.031
Speed limit sign -0.222 0.011 2.810 -2.116 0.000
Splitter island -0.046 0.081 1.723 -3.692 0.015
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Table 15. Comparison of models with schools (model I-1ll)

Classification Variables
Common variable Splitter island(X;), Crosswalk(.X;,)
Specific variables Near school (Model III) Type of Circular intersections(X;),

Near school : within 150m (Model I)  Elementary school(X,,)
Near school : 150-300m (Model II) Bus stop(Xy;)
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Table 16. Comparison of ‘near school or not’ models (model llI-V)
Classification Variables
Common variables Splitter island(X;)
Specific variables Near school (Model III) Type of Circular intersections(X;), Crosswalk(X;,),
Elementary school(X,;)
Not near school (Model IV) ~ Speed hump(X;,), Speed limit sign(X;,)
Total (Model V) Type of Circular intersections (X;), Number of entry lane(X)),

Elementary school(X,,)
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