Journal of the Korean Society of Safety, Vol. 32, No. 3, pp. 130-135, June 2017

Copyright@2017 by The Korean Society of Safety (pISSN 1738-3803, eISSN 2383-9953) All right reserved.

2 AEAD
2L -

(2017. 3. 8. A=

https://doi.org/10.14346/JKOSOS.2017.32.3.130

Development of Accident Density Model in Korea

Na Young Park - Tae Yang Kim - Byung Ho Park’

Department of Urban Engineering, Chungbuk National University
(Received March 8, 2017 / Revised April 24, 2017 / Accepted May 23, 2017)

Abstract : This study deal with the traffic accident. The purpose of this study is to develop the accident density models reflecting the
transportation and socioeconomic characteristics based on 230 zones of Korea. In this study, The models which are tested to be statistically
significant are developed through multiple linear regression analysis. The main research results are as follows. First, in the
transportation-based model, road length, avenue ratio, number of intersections and tunnels are analyzed to be positive to the model,
however, school zone is analyzed to be negative to the model. Second, in the socioeconomic-based model, population density,
transportation vulnerable ratio, children and truck ratio are analyzed to be positive to the model. Finally, in the integrated models, road
ratio, population density, transportation vulnerable ratio, children ratio, truck ratio and number of companies are analyzed to be positive,
however, school zone is analyzed to be negative to the model. This results could be expected to give good implications to

accident-reduction policy-making.
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Table 2, Independent variables
Description Unit Table 3. Independent variables

X, highway ratio % Variable mean deviation | Skewness | Kurtosis
X, road length 106km X, 3.61 1.89 1.98 0.97
X, avene matio % ;((2 6.33 1,855.90 1.16 1.92
X, main road ratio % 3 1823 7.15 0.97 0.21
X paved road ratio % 5 - : - .
X, sidewalk length n Xy 84.81 66.14 -0.15 1.07
X, sidewalk arca ot X, 832 4.81 3.14 2.01
X, crosswalk(signal) o, X 125.07 63.78 2.10 0.92
X, crosswalk(non signal) o, Xy 236.62 95.12 0.18 0.22
X, number of intersection no. Ko 389.54 001 139 131
X, density of intersection no./km X 87736 238 >22 431
X, bike lane length an X, 482 56.31 432 0.27
X, runnels o, X4 19,717.36 0.01 337 1.31
X, safety zone length m Xy 111.06 21.37 1.22 0.01
X, school zone o, X5 248 5.90 0.21 0.51
X residential ratio % X 14,921.35 51.32 0.91 0.39
Xg commercial ratio % f\/(” 033 291 130 091
X, industry ratio % 18 0.05 22.34 2.88 1.32
Xy population density person/km’ Ko 004 130 131 191
X, vulnerable ratio % Xy 485.60 96.36 531 2.01
X, children ratio ok’ X5 24.40 1.82 2.31 -0.21
X4 number of workers no. Koo 3503 1.32 1.37 020
X, umber of mall o, Xy 27,455.32 1.88 2.39 -0.01
X, number of cultural facilities o, a1 33291 61.07 1.62 0.05

0 (population per 100,000) X5 32.09 1.36 431 -0.36
Xy number of registered motor vehicles no. Xy 15,807.92 8.61 2.07 5.32
Xy registered private vehicles no. X5, 2,203.04 1.06 1.90 0.05
Xog vans ratio % Xog 205.21 22.31 1.07 1.30
Xy trucks ratio % Xy 507.21 4837 2.34 1.72
X special cars ratio % X 1.32 1.05 0.91 0.01
X5, number of companies no. X5, 31,586.32 327.32 1.38 3.37
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Table 4. Transportation—based multiple linear regression model

R? | Adjusted R* S. E. Dubin-watson F p-value
0.786 0.772 14.228 2.409 3432 | 0.000
nonstandardized
variables coefficient t-value | p-value
B SE
(constant) - -1.325 2.034 -2.586 | 0.001
road length X, 53.487 17.159 3.732 | 0.000
avenues ratio X, 32324 12.325 13.048 | 0.002
no. of intersection | X, 0.007 0.046 3.293 0.000
no. of tunnels Xy 0.325 0.125 2.885 | 0.000
school zone Xig -21.324 14.325 1.978 | 0.003

Functional expression

Y = -1.325+53.487 X, +32.324 X, +0.007 X, , 10325 X, ,-21.324 X, ,
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Table 5, Socioeconomic—based multiple linear regression model

R* | Adjusted R? S. E. | Dubin-watson | F p-value

0.803 0.800 19.321 2.879 2841 0.000
nonstandardized

variables coefficient t-value | p-value
B S.E

population density | X,| 25.654 31.327 22.117 0.000
vulnerable ratio | X,;| 27.355 43.751 11.505 0.001
children ratio Xy | 12.326 5.324 4.325 0.000

truck ratio Xyg| 8321 2.301 8322 0.003

Functional expression

Y = 25.624 X,,+27.355 X, +12.326 X, +8.321 X,
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Table 6. Integrated multiple linear regression model

R? | Adjusted R? S. E Dubin-watson F p-value
0.523 0.510 128.321 1.321 2732 | 0.000
nonstandardized
variables coefficient t-value | p-value
B S.E
(constant) -102.426 | 135.645 | -4.256 | 0.001
paved road ratio X 32.152 5.612 2.648 | 0.000
school zone X | -215351 | 157.321 | 2.333 | 0.000
population density | Xy, | 11.320 7.354 1.846 | 0.000
vulnerable ratio X5 9.232 6.201 3.876 | 0.002
children ratio Xy 1.223 0.033 1.855 | 0.001
truck ratio Xy | 185.015 | 85913 | 2.135 | 0.015
number of companies | X3, | 246.512 | 86.996 2.637 0.003

Functional expression

Y = 25.624.X,,+27.355 X, +12.326 X,,+8.321 X,
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