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ABSTRACT

PURPOSES : This study deals with the traffic accidents classified by the traffic analysis zone. The purpose is to develop the accident density

models by using zonal traffic and socioeconomic data.

METHODS : The traffic accident density models are developed through multiple linear regression analysis. In this study, three multiple
linear models were developed. The dependent variable was traffic accident density, which is a measure of the relative distribution of traffic
accidents. The independent variables were various traffic and socioeconomic variables.

CONCLUSIONS : Three traffic accident density models were developed, and all models were statistically significant. Road length, trip
production volume, intersections, van ratio, and number of vehicles per person in the transportation-based model were analyzed to be positive
to the accident. Residential and commercial area ratio and transportation vulnerability ratio obtained using the socioeconomic-based model

were found to affect the accident. The major arterial road ratio, trip production volume, intersection, van ratio, commercial ratio, and number of

companies in the integrated model were also found to be related to the accident.
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Table 1. Literature Reviews

Author Year Article name

Contents

Park, B.H. et al. | 2009 |. ) ) i
intersections in the case of cheongju

Traffic accident models of 3-legged signalized|All the models include 2 common variables (traffic

volume and lane width) and model-specific variables.

Kim, KH. et al. | 2010 | . ) ) ;
link sections in cheongju

Developing the accident models on the arterial

The number of lane and inflection point were analyzed
to be the common variables and the number of
driveway be specific variable in accident number model.

Kim, J.Y. et al. | 2011
data

Developing traffic accident models using panel

The number of crosswalks at an intersection and the
number of intersections were found to be positive to the
accident.

Developing of traffic accident forecasting models | Traffic accident statistics differ from residential building

Park, J.T. et al. | 2011 [considering urban—transportation system/|floor area, commercial building floor area and business

characteristics

building floor area.

Srinivas S. P | 2012

Traffic analysis zone level crash estimation
models based on land use characteristics

Land use characteristics such as mixed use development,
urban residential, single—family residential, multi—family
residential, business district are strongly associated to
accidents and play a statistically significant role in
estimating crashes.

Lim, S.J. et al. | 2013 considering land use characteristics

Developing of traffic accident models in seoul

Activity variables such as the registered population and
commuters as well as road size, traffic generating
facilities were derived as independent variables.
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Table 2. Definition of Dependent Variable
Variable Definition
Y, Traffic agcident Number of accidents/area
density (No/km?)

o
H
H-|
Hu
L]
Tob
T
Ho
10al

- HM173 Mes 77



Table 3. Definition of Independent Variable

A4S AASL TlEEARA S NER e B4
Variable Definition I+ Aol SARSIA R vz B o] HES HeE R
% [Rosc censiy | 0P fenairea EAlolehy 7| SEARALS Aol WAgS 2
— i , ks Hol A MIER A3} ofzhe] Aol melt),
. |Maijor arterial road |Major arterial road ratio
? | ratio (%)
X, |Road length Total length of road (km) Table 4. Descriptive Statistics
x Trip production Trip production volume Sd
* |volume per day (trip/day) Mean o Variance | Skewness | Kurtosis
deviation
b Trip attraction Trip attraction volume per
5 yolume day (rip/day) Y 396.27 | 303.02 | 91,820.48 0.98 0.94
_ X, |Intersection Number of intersection X 239 144 207 117 1.02
Traffic | = (No.) X, | 3703 | 2279 519.43 0.58 0.51
iabl
varnabies ) . Number of intersection/ Xy 775 5.27 2172 1.22 1.78
X. |Intersection density
length of road (No./km) X, | 2618300 | 1612562|26003574497] 114 | 049
Xs |Passenger car ratio |Ratio of passenger car (%) X, 25461.23 | 15078.41 |227358533.08 1.01 0.05
X, |Van ratio Ratio of van (%) X, 13.67 6.06 36.78 093 0.20
Xio | Truck ratio Ratio of truck (%) X, 239 144 207 117 1.02
X, Spre]lcilal—p?rpose Ra:glof(f/[;ecial—purpose X, 075 0.07 0.01 016 238
vehicle ratio vehicle
° X, | 007 | 002 0.00 001 | 204
X, Number of vehicles |The number of cars X, 018 0.06 0.00 0.21 7
per person (veh./person)
X,
X3 |Parking supply ratio |Ratio of parking supply (%) ! 0.00 0.00 0.00 329 1254
X,
X, |Residential area ratio | Ratio of residential area (%) 2 044 018 0.03 31 1328
X,
X5 |Commercial area ratio | Ratio of commercial area (%) B 171 120 145 109 0.24
X, - -
X |Industrial area ratio |Ratio of industrial area (%) 1 0.5 0.32 0.10 0.40 120
: X5 0.05 0.10 0.01 437 21.30
X... |Population Number of population
17 |Fop (persons) X 0.03 0.10 0.01 491 25.36

Socio— | X5 |Households Number of households (No.) X7 22428.30 |14440.29|208521874.70 0.87 -0.21
economic X9 |Male ratio Ratio of man (%) Kig 847570 | 4862.44 | 23643361.11 0.80 -0.20
variables

Xy |Elderly person ratio |Ratio of elderly person (%) o 0.50 0.01 0.00 0.84 -0.05
X51 | Children ratio Ratio of children (%) oo on 0.05 0.00 0.78 -0.36
 [Number of Number of companies X 0.16 0.05 0.00 -0.19 | -084
** |companies (km/k) X, | 76448 | 63370 | 40157555 | 186 | 557
T rtati Ratio of Ti rtati
X, | ransporiaton ato o fransporiaton X, | 021 | 005 0.00 114 112
vulnerable ratio vulnerable (%)
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z o e H; HWI}E]_ ;'M‘]% B 01]*194’ A A4 g2 ARGl 232 Ay
Eiv Ya 578¢ of= XA , 1 = 15 & = HE =
2’_}L :;%H"_E o o ool i ma ge T AT S AR Aol Age)
A= =3 N 2 . or g A< . . )
om PHE g an, ou dwass Aess 3ol o
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Table 5. Results of Correlation Analysis
I/l )(1 )(2 )(3 )(4 ‘X; X;J )(7 )(8 )(9 )(10 Xll "XIZ "le3 ‘Xl-'t )(15 )(IG )(17 )(18 )(19 X;O )(21 XzZ X‘23
)/I - - - - - - - - - - - - - - - - - - - - - - -
xoles | - [ - [-[-1-1-1-1-1-1-[-1-1-1T-"1-1-1-1-1-1-1-1-1-
x lonfoan - | -|-[-]-|-|-1-|-|-|-1-|-V/-1-"1-"1]-1-1-1-1-1-
X, |-mlomlo| - [ -[-]-|-|-]-|-|-|-1-|-V|-1-[-"]-1-1-1-1-1-
x, |-om]004/-0mloo™ - | -[-]-|-|-1-|-|-|-[-]-|-1-1-1-1-|-1]-1-
X, |-013[-006[-01f029"0o6s* - | - | -|-|-|-|-|-1-|-|-1-[-[-1-1-1-1-1-
X |ooo]o3s [-osloa=[ofoer| - | - -[--1-1-1-1-1-1-1-[-1-1-1-71-1-
X, 1026007016 |-016%-0387-037-005| - | - | - |- |- |-|-|-|-|-|-|-|-|-1|-1]-1/-
X, |-010/-018-030] 07 507 a56*| 013 [00| - | - | - | - |- |- -[-|-[-]-]-|-|-1]-1-
X, [ 016026030 |-010[-035[-030[-00tf006[-01* - | - | - -[-|-1-1-[-[-1-1-1-1-1-
X, [009]015]029 [-020-03H049% -017] 010 oo™ - | - [ - [ - - -] -|-|-]-1-|-1-]-
X, |-023]-024] 024 | 021]003]008]003 00303 03t 037 - | - | - - [ -|-[-[-]-|-|-1]-1-
X, [-000/-017] 024 [-005|-034|-032[-0.20[-0.01 048 043" 047 024 | - | - | - | - | - | - |- -]-|-|-]-
X, |-0.05] 0,03 |-0.24|-0.30]~-0.35[-0.311-0.27|036*| 007 |-0.01]-008[-028[ 029 | - | - [ - | - [ - [ - -|-| -] -] -
X, (028%0.36%] 0.01 063" -0.23|-0.26|-0.10(0.60"| 0.12 [-0.09|-0.12[-031[-020/ 034 - | - | - [ - [ - -|-| -] -] -
X, [018% 023]0.09 [-0.17|-0.08]-0.06] 0.12 | 016 [-022| 0.15 | 024 0.09 | 014 [-033[002| - | - | - | - | - | - | -| -] -
X, [-0.06]0.00(-0.02/ 020 030 |036*| 0.32 |-0.11|-0.03| 0.06 | 0.02 |-0.06|-0.09|-020|-018|-006| - | - [ - | - [ - | - | - | -
X, [-0.12/ 0,00 |-0.29]0.49"]0.90"|0.88"0.49%( -0.36|0.66™ |-0.41-070% ~0.16 [-049"( 0.16|-0.08| 024 012 | - | - | - | - | - | - | -
X5 0,06/ 0.04 |-0.27/0.49%|0.91*|0.82* 0.5 | -0.34|0.66™ -0.43'-0.66% ~0.16 [-049%( 018 |-0.04|-0.22| 016 092" - | - | - | - | - | -
Xo |-0.02] 013 | 0.34[-0.07|-033|-027| 0.06 | 0.10 |-05™|0.46™ 05| 019 [052"*(-0.07|-0.03| 0.04 | 0.47* |-05M-04% - | - | = | - | -
X, | 007]-0.10] 0.35 [-0.34|-062%-058% ~0.27| 0.34 [-073%10.58%(0.75™ 0.32 07| 0.07 |-0.06| 0.42* |-0.22-080%079% 0.43*| - | - | - | -
X, |0.05[-032]0.23 | 0.01 |-0.01|-0.01(-0.25|-0.03| 0.02 | 0.05 |-0.04|~0.04| 0.12 |-0.17|-0.08| 0.03 | 0.10 |-0.08/-0.06| 008 010 | - | - | -
X,y 0.17]0.28( 009 F0.43%-0.12|~0.13|~0.08| 0.29 |-0.14| 0.15 | 0.13 |-0.16 |-0.01{-0.03| 0.45* |0.77*|~0.07| -0.16 | -0.11 |-0.06 020 | 0.03 | - | -
2 |-0.03]-0.16| 0,31 |~0.24|-059%-055"(-0.23| 0.28 |-0.66%0.54™|0.68™ 0.30 |0.78"| 0.19 [-0.17 | 0.36*| -0.19|-0.13"-0.27"| 042" |0.36™| 0.07 | 0.12 | -
* : Correlation is significant at the 0.01 level (2—tailed)
** . Correlation is significant at the 0.05 level (2—-tailed)
s==2sts| =27 - M7 ez 79
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o] Tl % } 5 & . . .
Aol ouj7} QA "t EARSEA S VIF gho] &3] Table 7. Transportation—based Multiple Linear
102 9A =¥ desA8e ottt Regression Model
wpeka] B Aol A BARRA S VIFgEe] 100] g |fdusted|Standard) Dubin- | o
- - & t
ok WAES A7sta A1 Adskn uF F_| emor | Wateon
ZAAR AA A= the] Table 67} 2o} 0.764 0.711 172.422 | 2.409 33.21 0.000
nonstandardized
Table 6. Multicollinearity Test coefficient
variable t—value | p—value
Variable Tolerance VIF B standard
error
Maijor arterial road ratio X, 0.032 6.760 (constant) | 5123.755] 174.856 | 2580 | 0.001
Road length X, | 0.002 5.390 : : : :
9 : Road length | X; | 53.487 | 17.159 3.732 0.004
Trip production volume X, 0.000 3.744 iy
_ rip
Intersection K | 0020 | 33% production | X, | 263.634 | 512.852 | 7.884 | 0.000
Intersection density X 0.025 6.568 volume
Van ratio X, 0.002 1.712 Intersection | X | 0.338 | 0.707 | 3.293 | 0.003
Truck ratio Xio 0.010 3.449 Van ratio Xy 0.357 0.046 2.885 0.000
Number of vehicle per person | X, 0.037 6.792 Number of
Residential area ratio X, | 0.001 2. vehicle per | Xi, | 45.471 | 15.764 | 7755 | 0.000
Commercial area ratio X5 0.001 3.585 person
Number of companies X | 0.000 1.307 Adjusted
Transportation vulnerable ratio| X33 0.015 4518 Furelfenz] @picssion R?
Y = —123.755 + 53.487X3 + 263.634 X4 +0.338 X6 0.711
+0.357X7 +45.471X12 ’
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Table 8. Socio—economic—based Multiple Linear
Regression Model
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Table 9. Integrated Multiple Linear Regression Model

, |Adjusted|Standard| Dubin- . _value
& R? error | Watson P
0.713 0.672 | 135409 | 2354 | 19.984 | 0.000

nonstandardized

R Adjusted|Standard| Dubin— . sl
R? error | Watson P
0.834 0.798 | 118.683 | 2.879 28.41 0.000
nonstandardized
coefficient
variable t-value | p—value
standard
B
error
Residential | v | o4780 | 29343 | 3128 | 0000
area ratio
Commercial | v 1 o5745 | 93209 | 6812 | 0001
area ratio
Transportation |y |39 69 | ogoa6 | 1978 | 0000
vulnerable ratio
. . Adjusted
Functional expression "
R
Y = 124.782X14+25.745X15—39.469X23 0.798
AL AA Mg 23 BYolls FAUEAN(X)7F ==
5, AYHAN(X, )7 2275, WEAHE(X,,)0]
We4E BEAEETL FoldlE Aow BHEY,
o)z EAWMA FIHA0] Al vl go] EL42
el Sl masHe SYo] BolA|n AR
Al w2 Ao ol WAlste] wEALYET} ot
2 Zow HaEr, B3k wEAl= 1 Sl ol
ah ulgo] ol wEokAulgo] Fold4E WEANL
Wt Wold oz Hler)
4.3. RSA DR 8 2
gl et AL AA g R 2] A
3 53wyl B4 dnh Yed M55 $o8E
o BT AZ4Z 950(a=0,05) 7|1Zo] Solsltt. wa
ny

o] AgEe el 4 = r2Etel 0.713, 1
a ] 19.9842 FAHOE (o5t A0 FAE]
otk E3F Dubin-watson SAFS 2.354% 29] 7}

coefficient
variable t—=value | p—value
B standard
error

(constant) - |-102.426| 135548 | -4.230 | 0.000

Major arteriall v | 55158 | 9451 | 2656 | 0.00f
road ratio
Trip

production | X, | 19.842 | 49.215 | 3.633 0.011
volume

Intersection | X | 31.181 | 53.128 | 2.846 0.000

Van ratio X, | 184.237 | 85.593 2.147 0.003

Commercial |y | 4245 | 0044 | 1846 | 0.000
area ratio

Number of v 1 oag512 | 86986 | 2.639 | 0.002
companies

) . Adjusted

Functional expression R

Y = —102.426+35.158X2+19.842X4+31.181Xs+ 0.672

184.237X9+1.245X15+246.512x22 '

S=z2sts =23 - Mi7E xes 81
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