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Abstract

The objective of this study is to develop road traffic accident model involving child pedestrian
especially at school zones and its surrounding area. The analysis is based upon traffic accident data
collected near sixty elementary schools in City of Cheongju during 2012 and 2014. This study results in
two statistical models ; one is to predict the number of road traffic accidents involving children, and the
other is to predict EPDO(Equivalent Prperty Damage Only). These models are represented as Poisson
models. which are statistically significant with the likelihood ratios of 0.533 and 0.273. The common
explanatory variables of these models are the ratio of road section with more than 4 lanes, the number of
entrance and exit, the number of signalized crosswalk in school zone, the number of school zone signage
including road surface marking, and the number of speed limit signs. The specific variables are the
length of road stretch in school zone, the number of reflector mirrors, and the number of signalized
crosswalk outside school zone. It is concluded that these types of road safety facilities can reduce the
number of traffic accidents involving children at school zones and its surrounding area.
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Table 1. Definitions of variables

. 2 o Mean 2 5 oo Mean
Variabl Definition riabl Definition
ariable efinitio . Dev.) Variable efinitio S. Dev.)
Y, Dependent number of children’s accident 2.68 X,; School sidewalk width in school 2.63
variables (1.96) zone zone(m) (1.43)
Y, children’s accident EPDO 12.21 X, variables  segregated sidewalk or not 0.46
(8.83) 0.51)
X, Spatial total area(m?) 114,206 X, number of no—parking and 7.21
variables (24,880) speed-limit signs (4.27)
X, area of business district(m?) 1,902.54 X, number of ‘school zone™ sign 7.86
(9,378) 4.74)
X, road length(m) 2,614.46 X, number of ‘school zone” road 3.39
(1,067) marking (2.69)
X, length of road with ‘more than 423.18 X, number of ‘speed—limit’ road 5.25
4-lane’(m) (340.89) marking (4.52)
X, ratio of road with ‘more than 0.20 X, number of speed hump 4.00
4~lane’ (%) (0.20) (2.76)
X, number of elementary students 662.79 X,, length of ‘colored road 135.00
(323.39) pavement’ (m) (101.44)
X, number of road light 1711 Xx,, length of safety barrier(m) 227.61
(12.05) (141.33)
X, number of reflector mirror 0.93 X, number of speed camera 0.07
(1.39) (0.26)
X, number of bus stop outside 211 X, number of crime prevention 0.79
school zone (1.57) CCTV (0.63)
X number of signalized crosswalk 3.93 X, number of camera for detecting 0.36
outside school zone (3.08) illegally parked vehicles (0.49)
X number of unsignalized 7.39 X, number of entrance/exit in 1.46
crosswalk outside school zone (5.14) school zone (1.91)
X, School length of school zone(m) 473.61 X, number of bus stop in school 0.79
zone (213.34) zone (0.96)
X, number of lane in school zone 2.69 X, number of signalized crosswalk 1.36
(1.34) in school zone (1.57)
X, lane width in school zone(m) 9.67 X, number of unsignalized crosswalk 4.93
(4.85) in school zone (3.48)
Table 2. Correlation analysis
Yl Y? Xl X? X3 X4 Xﬁ XG X7 XS X9 XIO Xll X12 X13 X14
Yl 1.000 - - - - - - - - - - - - - - -
Y2 0.963** 1.000 - - - - - - - - - - - - - -
X] 0.360 0.333 1.000 - - - - - - - - - - - - -
X. 9 -0.025 -0.081 0.324 1.000 - - - - - - - - - - - -
XB 0.132 0.015 0.295 0.156 1.000 - - - - - - - - - - -
X4 0211 0.173 0.216 0.024 -0.194 1.000 - - - - - - - - - -
X(») 0.290 0.283 0.027 -0.069 ~0.498** 0.862** 1.000 - - - - - - - - -
XG 0310 023 0.241 -0.031 0.061 0.463* 0.369 1.000 - - - - - - - -
X7 0.061 0.004 0.114 0.460* 0.030 0.418* 0.274 0.110 1.000 - - - - - - -
XS -0.416* -0.445* -0.146 -0.141 -0.109 0.082 0.050 0.251 -0.048 1.000 - - - - - -
Xg 0.038 0.008 -0.108 -0.139 0.208 0.354 0.148 0.330 -0.075 0.106 1.000 - - - - -
Xllj 0.430* 0.390* 0.297 -0.073 0.151 0.612** 0.427* 0.485** 0.315 -0.366 0.339 1.000 - - - -
Xll 0.042 0.026 0.210 -0.046 -0.130 0.074 0.053 0.434* -0.035 0.217 0.008 0.028 1.000 - - -
X12 0.061 -0.021 0.057 0222 -0.014 0.350 0.268 0.256 0.858** 0.113 -0.016 0.220 0.059 1.000 - -
lei -0.144 -0.066 0.041 0.272 -0.118 0.353 0.305 -0.002 0.475* -0.173 0.058 0.199 -0.226 0.273 1.000 -
X14 -0.233 -0.091 -0.062 0.264 -0.132 0.308 0.270 -0.026 0373 -0.156 0.068 0.143 -0.150 0.166 0.937** 1.000
Xl{) 0.064 0.066 0.253 0.191 -0.080 0.547** 0.435* 0.192 0.416* -0.155 0.328 0.457* -0.069 0.184 0.784%* 0.662**
XIG 0.324 0.381 0.143 -0.164 -0.251 0.206 0.298 0.497** -0.214 -0.056 -0.018 0.306 0.424* -0.268 0.039 0.117
X] 7 0.034 -0.106 0.088 0.064 0.094 0.400* 0.151 0.010 0.611** -0.035 0.046 0.210 0.047 0.560** 0.164 0.071
Xls -0.125 -0.106 0.111 0.091 0.090 -0.325 -0.259 -0.076 —0.623** -0.100 -0.111 -0.136 -0.010 -0.591** -0.088 0.039
X19 -0.158 -0.164 -0.144 -0.255 -0.215 0.379* 0.345 0.094 0.579** 0.247 -0.054 0.120 0.031 0.640** 0.462* 0.356
X20 -0.021 -0.038 -0.049 -0.095 -0.172 0.448* 0.362 0.184 0.618** 0.121 0.080 0.316 0.232 0.684** 0.178 0.137
XZL -0.050 -0.178 -0.038 0.192 -0.039 0.320 0.256 0.092 0.523** 0.319 0.017 -0.118 -0.086 0.606™* -0.120 -0.192
X22 0.200 0.227 -0.075 -0.250 0.014 0.088 0.063 0.044 0.222 -0.165 0.009 0.133 0.146 0.351 -0.237 -0.223
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Xy 0.180 0.142 0221 0422 -0109  0393*  0406* 0321 0599**  -0186 008  0413* 0321 0576** 0272 0271
Xon -0247  -0081  -0303  -0002  -008 0123  -0108 0226 0.115 -0189  -0199 0177  -0049 0025  0434*  0549%*
Xy 0.288 0.351 0.061 -0217 0.048 -0158 0,066 0277 0192 -0273 0013 0.145 0.153 0,087 0288 -0207
Xos 0.162 0.05 0207 -0154 0258 0.386* 0.145 0,036 0315 -0.070 0.190 0313 0.149 0.295 0251 0.19
Xy, 0441 0.408* 0.179 -0.153 0314 -0318  -0339 0284 0306 0.041 0,081 -0.076 0.116 0062 -0451%  -0.444*
Xn 0071 0.06 0,098 0,032 -0174  0376* 0319 0.169 0.320 -0068  -0033  0384*  -0125 0199 0667**  0499%*
Xog 0251 024 0.145 0077 -0387%  0443*  0M7* 0115 0574**  -0141  -0241 0.305 0207 053** 0347 0.260
Xy 0.326 0.164 0078 0213 0.283 -0030  -0081 0278 0.000 0.198 0.157 -0.049 0.089 0132 -0427*  -0425*

X15 X16 X17 X18 X19 X20 XZI X22 XZS X24 X25 X?G X27 X28 X29 X30
Y, - - - - - - - - - - - - - - - -
Y, - - - - - - - - - - - - - - - -
X, - - - - - - - - - - - - - - - -
X, - - - - - - - - - - - - - - - -
X, - - - - - - - - - - - - - - - -
X - - - - - - - - - - - - - - - -
X, - = - = - = - = - = - = - = - =
X, - - - - - - - - - - - - - - - -
X, - - - - - - - - - - - - - - - -
X, - - - - - - - - - - - - - - - -
Xy - - - - - - - - - - - - - - - -
X, - - - - - - - - - - - - - - - -
X, - - - - - - - - - - - - - - - -
X - - - - - - - - - - - - - - - -
X, - = - = - = - = - = - = - = - =
X5 1.000 - - - - - - - - - - - - - - -
X 0118 1.000 - B - B - B - B - B - B - B
X7 0.209 -0.287 1.000 - - - - - - - - - - - - -
Xis -0.189 0202 -0607** 1,000 - - - - - - - - - - - -
Xl‘) 0.328 -0.112 0.493** 0.624** 1.000 - - - - - - - - - - -
Xy 0.232 -0004  0673**  0671**  0562** 1000 - - - - - - - - - -
Xy 0090 -0317  0527**  0537** 0305 0.418* 1.000 - - - - - - - - -
X 0249 -0017 0417 0467* 0250  0583** 0367 1.000 - - - - - - - -
Xy 0.224 0235 0215 0.100 0.198 0.460* 0.268 0.347 1.000 - - - - - - -
Xy 0.194 0,020 -0014 0.128 0274 0,047 -0307  -0042  -0.185 1.000 - B - B - B
Xy 0274 0322 0189 -0172 0233 0.111 -0064 0378 0.165 0,096 1.000 - - - - -
KXo 0.260 0053 0584** 0263 0454*  0428*  -0027 0.172 0,060 0,083 -0.103 1.000 - - - -
Xy 0359 0.113 -0.194  -0180 0282  -0155  -0.175 0.169 0253 -0142  0454* 0,093 1.000 - - -
Xy 0513** 0212 0.184 0,099 0.394* 0.176 0140  -0.130 0.244 0,063 -0263 0.249 -0328 1.000 - B
Xy 0.254 0.156 0430 0.266 0432%  0426* 0256 0253 0545** 0026 0,043 0311 0242 0571%* 1000 -
Xy 0342 -0022 0.048 -0016  -0.167 0027 0.262 0.289 0.114 -0359 0111 0059  0605**  -0249  -0.131 1.000
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2 ol Ao peEt Reo] AHE Mel R BALIGE 05%) 0.8 felsict AT ¥ % o)
AT E TP Mg 472 o) 40] £2 N, DEUT 4, ofelo] HE 7ol AT P & 9 ofelo] BT
Fol 9] A1 YRR E 5011, o] ATHE Al W4 ofdlo] Bo T EAT A4, LHEA) 4 1 S
ot ¥ =2 ZAHEN
Table 3. Children’s accident model 1 (Y;) Table 4. Children’s accident model 11 ( Y;)
Variables  Coeff. _ Std. Err.  tzvalue  p-value Variables Coeff.  Std. Err.  t-value  p-value
Constant 0.1048 0.3664 0.2861 0.775
X, 00003 710505 4421 00000  Comstant 05522 04153  -1.3296  0.1837
d 28833 0.3925 73454 0.0000 ))((, 1.5985 0.6948 2.30056 0.0214
X, ~0.1964 00589 -3.3351 0.0009 X](, 0.0851 0.0404 2.1072 0.0351
X, ~0.1446 00244  -5.9301 0.0000 Xls —-0.1429 0.0486  —2.93404 0.0033
X, ~0.1546 00392  —3.9405 0.0000 X]g -0.1616 0.0785  -2.05769 0.0396
X, ~0.0755 00192  -3.9261 0.0000 XZO —0.1000 0.0394  -2.53675 0.0112
X,, 0.2373 0.0287 8.2779 0.0000 X27 0.2146 0.0603 3.55682 0.0004
X, 0.2325 0.0571 40727 0.0000 29 0.2082 0.0970 2.14474 0.0320
! 0.7436 a 0.9678
Vs 0.5327 s 0.2738
2. 980| 73 U ko
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Table 5. ‘Goodness of fitness’ tests
Classification Model 1 Model T
RSME 0.776 2.955
%RMSE 28.989 24.193
MAD 0.596 2.271
MPB 0.115 0.533
Correlation coefficient 0.889 0.909
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Table 6. Comparison of models

Classification Positive variables Negative variables
Common variables ratio of road with ‘more than 4-lane’, number of ‘school zone™ sign,
number of entrance/exit, number of ‘school zone’ road mark,
number of signalized crosswalk number of ‘speed-limit’ road mark
Specific variables road length(Y;) number of reflector mirror(Y;),

number of signalized crosswalk outside
school zone(Y,)
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