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Developing the Traffic Accident Severity Models by Vehicle Type
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Abstract : This study deals with the accident models of arterial link sections by vehicle type. The objectives are to
analyze the characteristics of accidents, and to develop the models by type. In pursuing the above, this study uses
the data of 414 accidents occurred on 24 major arterial links in 2007. The main results analyzed are as follows.

First, the number of accidents is analyzed to account for about 47% in passenger car, 15% in SUV and 10% in
trucks. Second, 3 Poisson regression models which are all statistically significant are developed using passenger car,
SUV and truck as dependant variables. Finally, AADT and the number of traffic islands as common variables, and
the number of pedestrian crossings, lanes, connecting roads, intersections(d-Leg), rate of medians and the number of

bus stops as specific variables of the models are selected.

Key Words : accident model, arterial links, correlation analysis, paired sample t-test, Poisson and Negative Binomial
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Table 1, Number of accidents by vehicle type

Type Vlghicle thal thal Inj}!ry Prol?erty
ype Accident | Accident | Accident | Accident
Type 1 | Compact Car 17 1 14 2
Type 2 | Passenger Car| 195 1 137 57
Type 3 Suv 63 0 47 16
Type 4 Van 16 1 10 5
Type 5 Bus 17 i 14 2
Type 6 Trock 41 0 31 10
Type 7 | Motorcycle 25 ! 17 7
Type 8 Others 40 2 15 23
SUM - 414 7 285 122

Ades S8 195708 A AbaLe)
47.10%2 AA|5}a glon, I 9o SUV 637, E
Y 44 22 JERth A= 7 2
Y v AFARALE AL 584, s H
& 5o A7) 1744 RSk o, ASE AL
M FRARLE AA|EhE vl BAeE HATE
747 B235%E 7P 2 AR ZAEgeH,
1 thgoR EY 7561%, SUV 74.60%, 583}
70.26% w22 eyt
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EPDO= 8375 + 34714 x 3+ AP < 12 (1)

Table 2. List of independent variables

Independent

Variables Symbol Definition Range |Mean
FEEE | X |9YUR JGEE ()| 50~420] 182
A2F X, | OUE AEZFAR) | 20~60 | 40
AnE X [9dE AREe] Hdm)| 3.0~40 | 36
YARE & | X | GYE JdAZEF0N) [10.0~68.0) 294
37 | X [9YUE 34 ZREFN] 0.0~90 | 27

HAZ! 47 | X 9L ) 4X ZHEFD| 1.0~180 | 6.7
718 X [SUE Ul Ve ZRSESN 60~20 | 08
BYE SE0 93

FTEN HE | X ddz AR) 00~485| 53
7 2ol | X, 2d2 dm) 17~11.1] 42
ABH & | Xp | BYE ZFY FON) |1.0~160] 45
aEF Xn n2EF 83~10.7] 98
ARBT | Xn | BYUR ARY 00 [00~490]157
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Table 3, Results of correlation analysis(independent and dependent variables)

i Y2 6] X, X2 X3 Xy Xs Xs X; Xz Xy X Xu X
Yy 1 - - - - - - - - . - R - . -
Y: - - - - - .
¥ - - - - . -
X - - - - . -
X, 1 - - - - -

Xz |-0.136 | 0.118 | 0.228 | -0.055 | 0.298 1 - - - - - - - - -

Xy | 0206

0377 | 0.276

0.274 1
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e E cAA S AASle] Bl £83) SUV Table 4, Poisson and negative binomial regression models( v1)
Y E2io| EPDOE A3 A} 95%¢] Alel450] Varabls Mot
A AT 7VE(He : do=0)S 5 7123)o], ke Poisson Negative Binomial
ol W2 EPDO 239} Apdo] AAsiotn B | cooeen | 023 L
%q— p-value 0.000 0.000

71& d4d BHES B9 59 x:/v\—% A7st , 0.033 0.041
Ao, tEEAge] Bavt ol We8E AAst x, | Coccien (.715) (353)
o] Table 29} Zto] B ALQ}l e Ado] Q= 127 p-value 0.000 0.001
o] EYisE FE39h AARAE A Coefficient (gg;?) (2(3)’1;3)
Sl AL pEE 95%(0=0.05)% 3, Pearson 4 " -value o.ooo 0.018
PAGE S5 WSS 719 AVHS EHAL - = o
o, 7 ZA7t= Table 33+ 2t x,, | Cocflicient (71.682) (4464)

p-value 0.000 0.000
= b
3. 28 | Coefficient (g:g}é) (?:?ég)
12

Zokd AR YT 2oldd IFEFES T4 p-value 0.025 0.143
¢l AlaRtZ o) TEAF A ko wh) AdEoe] A Chi- squared 72932 20.273
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Table 5. Poisson and negative binomial regression models( )
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Table 6. Poisson and negative binomial regression models( )

i Models Models
Variables - Variables . - .
Poisson Negative Binomial Poisson Negative Binomial
) -6.309 -6.512 . -7.801 6.542
Con, | COcTicient (-3.908) (-2.467) Con, | Cocficient (-3.174) (-1.684)
p-value 0.000 0.014 p-value 0.002 0.092
. 0.018 0.028 . 0.039 0.046
x, | Cocfhiclent (2.924) (1.841) x, | Cocflicient (2334) (1344)
p-value 0.004 0.066 p-value 0.020 0.179
. . 0.014 0.016 i 0.164 0.100
x, | Cocticlent (2.464) (1.346) x, | Cocthetent (3.019) (0.988)
p-value 0.004 0.178 p-value 0.003 0.323
. 0.071 0.068 . -0.155 -0.054
, | Cocfficient (2373) (1.104) x, | Cocticit (-2652) (-0.425)
p-value 0.018 0270 p-value 0.008 0.671
. 0.725 0.715 . 0.804 0.659
X Coefficient (4.496) (.775) X Coefficient (3.287) (1.633)
p-value 0.000 0.006 p-value 0.001 0.102
Chi- squared 58.007 12.816 Chi- squared 59.092 13.867
0.379 0.524
Alpha(®) (1815) Alpha(®) (1761)
ra 0.300 0.093 o 0.318 0.112
F: O FE R O TR
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Table 7, Common and specific variables
Classification Y, Y, Y;
Common TEHX) AEFHX W WEEHX,)
variables [0.771] [0.725) [0.804]
AGBT Hy)
[0.036}
HEAER )| QAZE 5
[0.033] [0.018}
g o 44
AR )
[0.164]
Specific [z ° = )-8
variables 3‘%;2 0‘:1“9*]5()(3) T?g 0‘; 4;;{)’3)
FTbdol(X)
[0.071]
EnR] ‘F(Xw)
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BEA P
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Table 8. Paired—sample t—test of arterial link sections by vehicle type

5. 2

A7 FEA wdRe A
%A}wﬁgg g9k 7
%A"i 330}:5‘..

A

rHu

o5

AsEd EPDOE

of uh

Fs
5=

AR ol §J%’15’3’%‘~% &l

9 [ PhoN

& Al

Paired-sample t-test

o . coefficient p-value

Classification Mean standard Error 95% Cenfidence interval t-value of correlation (two-tailed)
deviation of Mean Minimum Maximum
Vehicle Type 0.618 6.733 1374 -2.225 3.461 0.450 0.950 0.657
SUV Type 0.090 3.767 0.769 -1.501 1.680 0.116 0.745 0.908
Truck Type -0.097 3.152 0.643 -1.428 1.234 -0.151 0.747 0.881
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