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Developing Accident Models of Rotary by Accident Occurrence Location

L} 3 Na, Hee 3| ¥ - S2oistn TAIZstaE AP (E-mail : soulmate 1009@naver.com)
Ht B S Park, Byung Ho M3 - S20stn =A|E S}t W4 (E-mail : bhpark@chungbuk.ac kr)

ABSTRACT

PURPOSES : This study deals with Rotary by Accident Occurrence Location. The purpose of this study is to develop the accident models of
rotary by location.

METHODS : In pursuing the above, this study gives particular attentions to developing the appropriate models using multiple linear, Poisson
and negative binomial regression models and statistical analysis tools.

RESULTS : First, four multiple linear regression models which are statistically significant(their R* values are 0.781, 0.300, 0.784 and 0.644
respectively) are developed, and four Poisson regression models which are statistically significant(their P> values are 0.407, 0.306, 0.378 and
0.366 respectively) are developed. Second, the test results of fitness using RMSE, %RMSE, MPB and MAD show that Poisson regression
model in the case of circulatory roadway, pedestrian crossing and others and multiple linear regression model in the case of entry/exit sections
are appropriate to the given data. Finally, the common variable that affects to the accident is adopted to be traffic volume.

CONCLUSIONS : 8 models which are all statistically significant are developed, and the common and specific variables that are related to
the models are derived.
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Table 1. The Number of Rotary by the Location of
Accident Occurrence
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Table 2. Definition of Rotary Location

Location Definition
Cireulatory | accidents that Oceur in Circulatory Roadway(,)
Roadway

Entrance |Accidents that Occur in Entrance of Rotary(Y,)

Crosswalk |Accidents that Occur in Crosswalk in Rotary(y,)

Accidents that Occur in Place Except Three

B, Ipositions(¥,)

The number of Accident
Classification Sum|cj
Circulatory Entrance Cross Ftc.
road walk

City Hall Rotary, Donghae | 30 19 0 5 6
Hwachundaekyo Rotary, 18 5 3 1 9
Hwachun
Ohsan Rotary, Chungwon | 3 2 0 1 0
Seopyeong Rotary, 13 5 4 5 5
Chungwon
Wondong Rotary, Jinchun | 10 5 2 2 1
1-Ho Plaza Rotary, 29 6 1 1 10
Seosan
Dongsan Rotary, Nonsan | 14 4 2 3
City Hall Rotary, Kimje | 22 3 4 8
Ppllge Office Rotary, 5 5 0 0 0
Kimje
Juksang Rotary, Muju | 3 0 1 0 2
Ra]gtongmoon Rotary, 1 1 0 0 0
Muju
Wolkok Rotary, Gochang | 1 1 0 0 0
Namkwang Rotary, 0 0 0 0 0
Jinan
County Office Rotary, 0 0 0 0 0
Gurye
Kyori Rotary, Hwasun | 6 3 1 0 2
Flower'—H|II Rotary, 0 0 0 0 0
Youngju
Ohjuk Rotary, Jinju 7 4 0 0 3
Bongkok Rotary, Jinju | 7 5 1 0 1
Keumak Rotary, Jeju 4 1 0 0 3
Seokw?ngseorl Rotary, 3 3 0 0 0
Seogwipo
Sum 173 69 30 23 | 51

Data : Transportation Accident Analysis System(TAAS), 2010,

SRUSL BYRASL BGY BIS T 2
on o] 3 B YL ¥ HEAD 2~441719)
9L B LS. FUY ATVALLE F 2

T E [e] [¢]
9] w0l BT BAS $Iak HEo] op7]of b] A
ARk e BEAAT. BT, HEA] 42s
Bgolo] BYS FET A%, YA BEAYFS v
QoA %al7] upo] B B A7) LEF ARE
859/}

QT AFILY] 7S Bk} AR Bel A A
A3 oulshy] HURE e DR BEY &
2 wHEAR Holgl YHRE Aol 4 WA An
£ ojulgic}, 1e3 7|ek AL 2 Yol FA4
B AP 5 e EX0] 8L 5183 o T 2
3p7] whie] Zele] Al % A ZNel AR oo
ohE 912)9] AL} AYE ARIL7} Tk EAfRh g
A-ZURE O 4 Rl 7h3% T2 ol A A

o
Hi
H'|
hu
o
o
rr
Ho

- M4 M4z 85



S AR A-EYUN AT GOT 4 g7 whe] o ARSE e WS 11 Aure BAsgn, =
2Rt ARILE A A 718 ARALE RSk < THUPN EFE TR w2 HHBAE
BeT ER SAAE A1) AP AYAZS ©
Table 3. List of Variables ABlp0t 2o AUBAE BT A-EYR ALY,
Classification Variable | Range | Mean = IHEE 7 w2 ATEAE 2ot 19al gk
Traffic Volume Xi |77-1993|84280  HI= ARL(Y,)E AU 5 7IEF ARL(Y, )& FHEE
Access road Number(unit) X, 1-3 1.60 F7FABRTAT =& Ao E BAET)
i_rizznPe?r Circulatory Width X, 37 405
The Number of Entrance(unit) X, 2-7 3.95 _
Thg Number of Speed Hump X, 0-3 0.60 4' M'EE%’ 7HHEI‘
<Tuhr2t)Number of Traffic Island oF ellAfis =HE AR AnEgs ey
s X | 25 |39 93 Eoks 2 Solat AAnPT HEMR TR
Inscribed Circle Diameter(m) X; 29-69 | 41.75 < 7hstelet,
Diameter of Central Island(m) X 11-38 | 23.35 Marel 2§ = Zold wFo PFFul Bijo] Zrin
Width of Entrance(m) X, 0-3 | 0.40 AR EAo] 9t ey AA| ATARS BAs)
o odetory Rosaway |, | a5 | 813 of ml A} Bato] oA Yete 497t g,
The Number of Conflict X, 22210 | 60.15 o] i AE thE AL E mtolslr| Y3l = do| 1t
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Table 4. Correlation Analysis

Y, Y, Y, Y, X, X, X, X, X Xe X, Xs | Xo | Xo | Xu | Xp
Y | 100 | - - - - - - - - - — - | - _ _ _
Y 1019 | 1.00 - - - - - - - - - - - - _ _
Y, | 054*| 027 | 1.00 | - - - - - - - - - | - _ _ _
Y, 1 049* |0.72**| 053" | 1.00 | - - - - - - _ - | - _ _ _

X, | 0.44* | 0.54* | 0.66™* |0.70**| 1.00 - - - - - - - - - - -
X, |0.64*| 0.08 | 0.74* | 0.44* | 0.55* | 1.00 - - - - - - - - - -
X5 | 0.29 | 0.43* | 0.07 | 0.49* |0.56**| 0.14 | 1.00 - - - - - - - - -
X, | 0.34 | 0.48* | 0.18 | 0.46* |0.65**| 0.19 |0.92** | 1.00 - - - - - - - -
X5 |-0.05|-0.08| -0.16 | -0.3 | -0.1 | -0.10 | 0.15 | 0.14 | 1.00 - - - - - - -
Xs | 034 | 039 | 0.16 | 0.32 | 0.43 | 0.29 |0.86* | 0.81"* | 0.21 | 1.00 - - - - - -
X; | 043 | 0.10 | 0.50* | 0.35 | 0.37 | 0.31 | 0.19 | 0.22 |-0.03| 0.28 | 1.00 - - - - -
Xs | 017 | 0.02 | 0.46* | 0.19 | 0.16 | 0.13 |-0.06 |-0.06| 0.00 | 0.10 | 0.81™ |1.00| - - - -
Xy | 014 | -0.16|-0.04| 0.03 | -0.1 | 011 | 0.06 [-0.07|-0.19 | 0.10 | 0.10 | 0.07 | 1.00 - - -
X, | 0.53* | 0.18 | 0.30 | 0.41 | 0.50* | 0.43 | 0.50* | 0.52* | =0.11 | 0.49* | 0.70**| 0.27 | 0.1 | 1.00 - -
Xy | 0.79**| 0.23 | 0.53* | 0.39 |0.70**| 0.53* | 0.36 | 0.40* | -0.03| 0.41 | 0.49* | 0.21 | 0.00 | 0.61** | 1.00 | -
X, | 043 | 0.55* | 0.33 |0.64**|0.70*| 0.31 |0.89**|0.86* | 0.09 |0.74* | 0.29 |0.09| 0.17 | 0.45* | 0.52* | 1.00

** Correlation is significant at the 0.01 level (2—tailed)
* Correlation is significant at the 0.05 level (2—tailed)
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Table 5. Poisson and Negative Binomial Result of
Circulatory Roadway

Variable Model
Poisson Negative Binomial

X, Coeff. 0.304(2.257) 0.304(2.253)
p—value 0.024 0.024

X, Coeff. 0.009(4.023) 0.009(4.026)
p-value 0.000 0.000
Alpha(®) - 0.013
p? 0.407 0.358

Comment : () is t-ratio
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Table 6. Poisson and Negative Binomial Result of
Entrance
Variable Model
Poisson Negative Binomial
X, Coeff. 0.002(4.401) 0.003(3.052)
p-value 0.000 0.002
X, Coeff. —-0.224(-2.883) | -0.283(-2.382)
p—value 0.004 0.017
Alpha(®) - 1.473
p? 0.360 0.179
Comment : () is t-ratio
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Table 7. Poisson and Negative Binomial Result of

Crosswalk
Variable Model
Poisson Negative Binomial
X, Coeff. 0.003(4.684) 0.003(3.364)
p-value 0.000 0.001
X, Coeff. -0.762(-3.562) —0.744(-2.777)
p—value 0.000 0.005
Alpha(d) - 0.566
p? 0.378 0.010
Comment : () is t-ratio
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Table 8. Poisson and Negative Binomial Result of

Etc.
Variable Model
Poisson Negative Binomial
X, Coeff. 0.001(11.221) 0.001(7.202)
p-value 0.000 0.000
X, Coeff. -0.617(-2.510) —0.598(-2.169)
p—value 0.012 0.030
Alpha(®) - 0.691
p? 0.366 0.014
Comment : () is t-ratio
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A A AL} 2okl 7 o2 BAE ot Table 11. Multiple Linear Regression Result of
Crosswalk
i i i Adjusted in—
Table 9. M.ultlple Linear Regression Result of R? JR2 Durbin F P_value
Circulatory Roadway Watson
- - 0.829 0.784 3.031 18.212 0.000
R? Adjusted | Durbin- F P-value
R? Watson Unstandar | Standar
0.839 0.781 1.894 14.540 0.000 Variable | dized dized t P-value
B Beta
Unstandar | Standardi ¥ 0.001 0.411 3.015 0.009
Variable | dized zed t P-value ' : : i -
B Beta X, 1.808 0.590 4,508 0.000
X, 0005 | -0732 | -3467 | 0.004 o -0432 | 0555 | -3373 | 0.004
X, 3.678 0.602 3.886 0.002
X, 2.869 0.771 2.684 0.018 4.2.4. 7IEt AlEE(Y,)
X -2.517 -0.571 -2.203 0.045 g
: OsARs ARy N A, we s, A=,
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AFLAS7E AR TS 218 Uehdich R & | wason | | Pvale
0.775 0.644 1.507 5.915 0.004
Table 10. Multiple Linear Regression Result of Entracne :
Unstandar | Standardi
e Adjusted | Durbin—- = A Variable dized zed t P-value
R? Watson B Beta
0.293 0.300 2.430 7.476 0.014 X, 0.004 0.792 3.506 0.004
Unstandar | Standardi X 5.715 2005 | 3213 0.007
Variable | dized zed t Ssile X, -1185 | -0.350 | -2217 0.047
B Beta X -0.657 —1.549 -1.927 0.078
X, 0.003 0.542 2.734 0.014 Xio -1.515 -1.274 —2.061 0.062
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Table 13. Summary of Poisson and Negative
Binomial Models

Model Expression p?
Y, Y, =exp(0.304 X, +0.009X,,) 0.407
Y, Y, =exp(0.002 X, +0.224X,,) 0.306
Y, ¥, =exp(0.003X, +0.762X,,) 0.378
Y, Y,=exp(0.001X, + 0.617X;) 0.366

Table 14. Summary of Multiple Linear Regression

RMSE(Root Mean Square Error), %RMSE(% Root
Mean Square Error), MPB(Mean Prediction Bias)
2 MAD(Mean Absolute Deviation)& ©]-&3t A
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Models
Model Expression R? Table 15. Model Test
Y =0.005X,+3.678X,+2.869X; —2.517X,
Y 0.781 - i 4
+0071X,, Classifi — = -
cation Multiple Count Multiple Count
Y, Y,=0.003X, 0.300 Linear Model Linear Model
Y, | ¥%=0.001X,+1.808X,—0.0432X, 0.784 RMSE 1.630 1616 2.310 2.476
o)
7=0.004K, + 5.715%, 1. 185X, 0657, %RMSE | 47.238 | 46838 | 153975 | 165.061
Y, | sisx 0.644 MAD 1257 1.447 1.191 1.402
T MPB 0.000 -0.149 0.000 -0.200
o )4 Y,
- 1 Classifi — - -
44, ol HS cation Multiple Count Multiple Count
Linear Model Linear Model
JHar &0l AL Hylslr] Qs aldlzxl o
e mge] A4S Bk gl duro= RMSE 4.099 1137 2777 1.819
i . . _
AL OA 7MY @l A EE AR Add 2y %RMSE | 118.807 | 98890 | 185127 | 71.314
o] HHHSE F5E By HEsto] AS5AEet MAD 2618 0.843 2128 1.283
2AEo HIE £ HIJEZ2 glolst uol MPB 2.300 -0235 | -1.050 | -0.071
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