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ABSTRACT

PURPOSES : The purposes are to analyze the pedestrian accident severity and to develop the accident models by arterial road function.

METHODS : To analyze the accident, count data and ordered logit models are utilized in this study. In pursuing the above, this study uses
pedestrian accident data from 2007 to 2011 in Cheongju.

RESULTS : The main results are as follows. First, daytime, Tue.Wed.Thu., over-speeding, male pedestrian over 65 old are selected as the
independent variables to increase pedestrian accident severity. Second, as the accident models of main and minor arterial roads, the negative
binomial models are developed, which are analyzed to be statistically significant. Third, such the main variables related to pedestrian accidents
as traffic and pedestrian volume, road width, number of exit/entry are adopted in the models. Finally, Such the policy guidelines as the
installation of pedestrian fence, speed hump and crosswalks with pedestrian refuge area, designated pedestrian zone, and others are suggested
for accident reduction.

CONCLUSIONS : This study analyzed the pedestrian accident severity, and developed the negative binomial accident models. The results
of this study expected to give some implications to the pedestrian safety improvement in Cheongju.
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Table 1. Literature Reviews (models and variables)

Classification Model Variables
Choi, J. S.| ordered |time, crash location, weather condition,
(2009) logit speed, number of lane, gender, age etc.
Choi, S. R. binary
N. logistic  |driver's age, crash location, violation
(2011) regression
Accident Cho ) | | Stctural
severity (20’08') equation | gender, age, vehicle characteristics
model model
driver(gender, age, violation, vehicle
Park.J. S, | binary logistic typg), pedestqan(gender, age, violation),
X environment(time, road types, crosswalk,
(2013) | regression ) ) .
separation of sidewalks and driveways,
quard rail, speed hump)
Park, J. T. mullit;]\;aanrate time, crash location, weather condition,
(2010) model speed, number of lane, gender, age etc.
location, crosswalk, weather condition at
Kim, Karl logistic | time of accident, land use, time-of-day,
(2008) regression |day of week, month, county
male, adult (26-64), senior (65 and up)
season, day of the week, day/night,
Prato, C. G|  cluster  |period of the day, type of day, cause of
(2012) analysis  [the accident, location of the accident,
etc.
demographic characteristics (population
) and household units), socioeconomic
Accident eneralzed |Ceracterisics (mean income and total
model 9 employment), land use characteristics,
Pulugurtha, | linear model, L
. road network characteristics (the
S.S. negative S
Y number of lanes, speed limit, presence
binomial . : !
of median, pedestrian and vehicular
volume), accessibility to public transit
systems
road characteristics (e.g., number of
lanes, grade, light condition, road
) random  |surface, etc)), traffic attrioutes (e.g.,
Aziz, HM. .
parameter | presence of signal control, type of
Abdul . X !
logit models | vehicle, etc.), land use (e.g.,, parking
facilities, commercial and industrial land
use, efc.)
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Table 2. Summary of Differences with Previous
Studies

Classification Variables Analysis Target

pedestrian accident
(abbreviated injury
scale data)

Cho, J. 1.
(2008)

gender, age, vehicle
characteristics

Choi, S. R. N.|driver's age, crash location,

(01)  |violation novice drive

time, crash location, weather

Chai, J. S. o d i 2006 pedestrian
(2009) condition, speed, number o accident
lane, gender, age efc.
Park J. T time, crash location, weather
(2610‘) " |condition, speed, number of elderly pedestrian
lane, gender, age etc.
driver(gender, age, violation,
vehicle type), pedestrian
(gender, age, violation),
Pa(rzk(,)é) S environment (time, road types, urban area

crosswalk, separation of
sidewalks and driveways,
guard rail, speed hump)

time, crash location, violation,
speed, Vehicle type, gender,
This Study |age etc. and Length of road,
Pedestrian fence, Bicycle path,

main and minor
arterial roads

Bus stop
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Table 3. Independent Samples t-test

Mann |, Standardized| Exact
Classification | Whitney o Te_st' BT test Sig.
W |statistic| error L >
U statistic | (2-side)
major arterial
road-minor | 45500 |136.500 | 45500 | 19473 | 2003 | 044
arterial road
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Table 4. Definition of Variables
Variable Definition Mean

. Minor injury=0,
Dependent Severity Y4 Serious injury=", Fatal=2 0.744
. Day time Xi Day time=1 (0) 0572

Time
Night time X2 Night time=1 (0) 0.471
Mon. Fri. X3 Mun - Friday=1 (0) 0.301
Tue. Wed. Tue. - Wed.

Day Thu, Xa Thu=1 (0) 0429
Weekend X5 Weekend=1 (0) 0.270
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Careles;Sdriving Careless driving=1 (0) | 0.721
Failure to.yield to Failure lg yield to 0117
Traffic pedestrian X7 pedestrian=1(0)
violation Traffic sign Traffic sign 0402
violation Xg violation=1 (0) '
Speeding Xo Speeding=1 (0) 0.017
Etc. Xio Etc.=1 (0) 0.042
Car Xit Car=1(0) 0.732
Vehicle Van Xi2 Van=1(0) 0.077
type Bicycle Xi3 Bicycle=1(0) 0.087
Truck Xis Truck=1(0) 0.104
Driver Male Xis Male=1 (0) 0.827
gender Fermale X Female=1 (0) 0.173
. ~29 Xi7 Under 29=1 (0) 0.217
Darg’eer 30~64 X 30~64=1 (0) 0735
65~ Xig Over 65=1 (0) 0.048
Pedestrian Male Xio Male=1 (0) 0.512
gender Fermae X0 Female=1 (0) 0.488
~29 Xo1 Under 29=1 (0) 0.334
Pedaesé”a” 30~64 X2 30~64=1 (0) 0.467
° 65~ X23 Over 65=1 (0) 0.199
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Table 5. Analysis of Pedestrian Accident Severity

Major Arterial Road|Minor Arterial Road
Classification odd odd
ratio RIS ratio PRI
) Day Reference
Time
Night 0935 | 0000 | 0512 | 0.010
Mon. - Fri. 0545 | 0.003 | 0508 | 0.021
Day | Tue.- Wed. - Thu. Reference
Weekend | 0928 | 0000 | - | -
Careless driving Reference
Failure 10 el 10 | o005 | 0015 | 0675 | 0017
Traffic pedestrian
violation |Traffic sign violation| 0.678 | 0.015 - -
Speeding 4699 | 0000 | 2526 | 0.012
Etc - - - -
Car Reference
Vehicle Van - - 1438 | 0.008
type Bicycle 0696 | 0039 | 0855 | 0.030
Truck - - 0729 | 0.045
Driver Male Reference
gender Female 0715 | 0.002 - -
Under 29 0.766 | 0.000 - -
D;i(;/sr 30~64 Reference
Over 65 - - ‘ - ‘ -
Pedestrian Male Reference
gender Female 0941 | 0.000 | 0.760 | 0.000
Under 29 0344 | 0.044 - -
Pedaegs;rian 30~64 Reference
Over 65 1710 | 0000 | 2004 | 0000
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Table 6. Definition of Variables

Variable Definition Unit
Y Accident data(5 years) Number
X Traffic volume Veh./h
X2 Pedestrian volume Ped./h
X3 Width of road Meter
X4 Average of lanes Number
Xs Width of sidewalk Meter
Xs Number of entry/exit Number
X7 Number of crosswalk Number
Xs Length of road Meter
Xo Bicycle path Existence
Xio Bus stop Existence
Xu Pedestrian fence Existence
4.2.2. o534y 43

T34 ZAE Felskr] flsl SPSS 17.0< ©]&
3lo] VIF(variation inflation factor)gtg £43}1,
o] A& Hehgttt,
oulz 0 2 VIFZHo] 10 o]ArY A0 1 W45 7o
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Table 8. Count Data Model (major arterial road)

=
=
3'1__]-01 o %_’,:7]- __\E@-Qo} gl% IIH Q _/,\_94 _5,\_753];2] Variable Poisson N. Binomial
2 AT 5 QA He AN Uk o3t BS Coefl 2473 2814
ARg ARS w27 P o827} % RS Constant t-ratio -6.177 —4.045
p—value 0.000 0.000
Coeff. 0.001 0.001
Table 7. Test of Multicollinearity X, ratio 4,944 2309
Variable Tolerance VIF p—value 0.000 0.021
Y 0.840 1.191 Coeff. 0.003 0.004
X 0.809 1.237 Xz t-ratio 9.811 4.438
X 0.220 4.537 p—value 0.000 0.000
X3 0.193 5.183 Coeff. 0.055 0.066
X4 0.741 1.350 X5 t-ratio 3.488 2.340
Xs 0.609 1.641 p—value 0.001 0.019
Xs 0.644 1.553 Coeff. 0.216 0.247
X7 0.857 1.167 Xs t-ratio 13.404 6.185
Xs 0.834 1.199 p—-value 0.000 0.000
Xo 0.934 1.071 o° 0.285 0.174
Xuo 0.931 1.074 Alpha(a) - 1.023(4.672)
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Table 9. Count Data Model (minor arterial road)

Variable Poisson N. Binomial
Coeft. 0.010 0.009
Xz t-ratio 6.539 2.417
p—value 0.000 0.016
Coeff. 0.137 0.130
Xo t-ratio 8.366 3.377
p—value 0.000 0.001
o? 0.243 0.189
Alpha(a) - 0.895(3.693)

4.2.5. 29 #Y A =9

it

At RS TRt & pdhE 1Y o] Aol RE o
@at7] Yell RIS ARt o] AFtoAl AREgE
AL RMSE, MAD, Theil 57 50]t},

MAD(mean absolute deviation)®t H-H)HA}
2 7 sk AAsg A eke] Hal Adighs AlsE o
Sk gro 2 1 grol 0o 7heaE AL 2 AL
2 gt}

RMSE(root mean square error)at A3 oL} B
oAl Yet= 2210 Al Hosh e AladE 9
njste | 0o 7MHEeE By ALt 2 o=
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Table 10. Fitness of developed models

Classification RMSE MAD Theil

Major Arterial Road 1.948 1132 0.269

Minor Arterial Road 1.251 1.048 0.279
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