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Traffic Accident Analysis of Link Sections Using Panel Data in
the Case of Cheongju Arterial Roads
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Korea Institute of Construction Technomogy * Department of Urban Engineering, Chungbuk National University
(Received August 19, 2011 / Accepted May 2, 2012)

Abstract : This study deals with the accident model using panel data which are composed of time series data of
2005 through 2007 and cross sectional data of link sections in Cheongju. Panel data are repeatedly collected over time
from the same sample. The purpose of the study is to develop the traffic accident model using the above panel data. In
pursuing the above, this study gives particular attentions to deriving the optimal models among various models
including TSCSREG (Time Series Cross Section Regression). The main results are as follows. First, 8 panel data mo-
dels which explained the various effects of accidents were developed. Second, /2 2 values of fixed effect models were
analyzed to be higher than those of random effect models. Finally, such the variables as the sum of the number of
crosswalk on intersections and sum of the number of intersections were analyzed to be positive to the accidents.

Key Words : panel data, arterial link, traffic accident, EPDO (Equivalent Property Damage Only), arterial roads
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Fig. 1. Procedure to perform studies,
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Table 1, List of variables
Number Variables Symbol Definition

I Al 7 Aw A

2 EPDO Y, EPDO

1 WAE JAEE X 7273 W k2 A9 sl

2 YR geus X 277 ) 9 guus s

3 Pz E X; 7FE T B EEE(m)

4 AZQ4 X, 7t27PE AEYHT NS

5 T WAZE Xs 7I2FPE F WAR

6 2GR X; 2T MR 5

7 BEHS X 2T wsy s
% : EPDO(HETS) S4AIS) « AFRARAL, Ak, Ak 24 jsfe] ER/E shiel Faada e Zeg 4 vt Er

[EPDO = 12#APAL L3+ BAA L T EA A

Table 2, Correlation of variables

variables Y, X X, X, X, pa X; X,
Y, 1 - - - - - - -
X, 575" (.003) 1 - - - - - -
X, 848" (.000) | 437" (.033) 1 - - - - -
X, -053 (.806) | -.063 (770) | .045 (.836) 1 - - - -
X, 6757 (.000) | 6197 (.001) | 529 (.008) | -.353 (.091) 1 - - -
X, 37 (523) | 174 (416) | -.130 (.546) | -.622" (.001) | 427" (.038) 1 - -
X, 794" (.000) | .551%* (.005) | .609™ (.002) | .019 (.929) | .550" (.005) | .226 (.288) 1 -
X, 417 (000) | 7157 (.000) | .849™ (.000) | .074 (730) | .6737 (.000) | .027 (.901) | 706 (.000) 1

variables Y, X X, X, X, pa X, X,
Y, 1 - - - - - - -
X, 590 (.002) 1 - - - - - -
X, 846" (.000) | 437" (.033) 1 - - - - -
X, -046 (.830) | -063 (770) | .045 (.836) 1 - - - -
X, 699" (.000) | 6197 (.001) | .529™ (.008) | -.353 (.091) 1 - - -
X, 112 (601) | 174 (416) | -.130 (.546) | -.6227 (.001) | 427" (.033) 1 - -
X, 91" (.000) | .551" (.005) | 609" (.002) | .019 (929) | 550 (.005) | .226 (.288) 1 -
X, 867" (.000) | 7157 (.000) | .849™ (.000) | .074 (.730) | .673" (.000) | .027 (.901) | .706" (.000) 1
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Fig. 2. Arterial roads list of cheongju,
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Table 3. Number of accidents

Classification 2005 2006 2007

7I2F F Aladgs 1,950 1,786 1,895
AT FA Al 717 609 393
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4.2. EPDO 2%
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Table 6, Estimation model EPDO (OWECRM)

Time Series Cross Section Regression
Table 4. Model estimates the number of traffic accidents fi One-way fixed effects | One-way random effects
(OWECRM) Estimates t-value Estimates t-value
Time Series Cross Section Regression Intercept 1062.82 0.007 2219.065 -1.40
LS One-way fixed effects | One- dom effect %
T ne-way fixed effects | One-way random effects %J‘;ﬂ}x}EA 10306 0396 5 604 129
Estimates t-value Estimates t-value dRET
Intercept | 371396 | 3.5 67.126 1.24 g2
ntercep! . . -67. -1 Hohn T - - 47.431 2.01
W2
2o }! o | 3783 100 | 0955674 | 137 PEa-Ed - - 53.123 1.35
o)z 8741 . AEYTF | 8712 0.282 0.873 0.57
PARES i ) ] ' FUAES 0.670 0.184 0.4 0.94
BAEZE - - 16.260 1.20 HAREAS | 226202 0.031 1.473 1.00
AEYTF -3353 -1.34 0311 0.59 wEAAF 37773 0.183 -6.377 0.62
EFuRES 0.216 1.39 0.151 1.08 R2 0.8228 0.3399
A7 -8.680 -2.35 0.540 1.06
A -14.288 -1.63 -3.060 -0.87 Table 7. Estimation model EPDO (TWECRM)
R2 0.8516 0.3466 Time Series Cross Section Regression
LS Two-way fixed effects |Two-way random effects
Table 5, Model estimates the number of traffic accidents Estimates t-value Estimates t-value
(TWECRM) Intercept | 735.803 1.54 22105 | -1.60
Time Series Cross Section Regression P
s iy N 14.562 1.23 2.231 1.26
W Two-way fixed effects |Two-way random effects AR e
Estimates t-value Estimates t-value Tdz
E = iRers - - 39.001 1.87
Intercept 330.813 2.16 -67.356 -1.37
nH2 4531 1.19 0.837 132 Sk ; : Sl L
FoHES ‘ ' ‘ ' AEXTF | 4440 -0.52 0.971 0.72
) Zoxla s
@3 éi:; B i 16.249 219 FWAZS | 0.607 122 0364 0.93
i WG FAG | -25.726 -2.16 1.574 122
HACgXZ - -
B RS 15.709 1.27 EHF -34.037 -1.26 -3.075 -0.34
AEYTE | 2743 -1.01 0337 0.70 0 08439 04061
FA RS 0.182 1.14 0.141 1.05
HAARES | -9.004 237 0.574 1.24 5 2 =
wEESF | 135712 | 157 2,072 -0.64 ==
R 03627 03952 AR S Bgotel A HERE oy
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