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Abstract : This study analyzes the influence factors on elderly pedestrian accident. Elderly people are easy to be badly injured by car
accidents compared to younger people. Therefore, various plans and measures are required to protect elderly pedestrian from accidents.
However, pedestrian accidents studies only focused on microscopic factors such as attribute of driver, pedestrian, road design. In order to
prevent pedestrian accident and reduce the severity of the accident, not only microscopic factors but macroscopic variables such as urban
planning and facility should be considered. In this regard, this study develops an ordered probit model introduced the characteristics of
urban facility which were not considered in the previous studies. The result shows that there is higher level of accident severity in such
areas as large commercial area, well-developed area with transportation infrastructure service and non-pedestrian safety zone. Thus,
various and appropriate countermeasures should be prepared in order that pedestrian accident can be prevented in the areas mentioned
above. In addition to the aforementioned variables, it is revealed that other variables including vehicle speed, gender and age of
pedestrian, weather condition, type of vehicle, etc. partly affect the severity of pedestrian accident.

Key Words : urban facility factor, pedestrian safety area, severity model for pedestrian accident, ordered probit model
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Table 1. Independent variable of existing study related to pedestrian accident

Independent variable
. . Attribute of road Temp or‘al'
Author Attribute Attribute Type characteristic Weather | Land
of driver |of pedestrian| of vehicle cather | Land -use
road Speed - day of
condition structure limit facility week Season
W.D.Jeong (2011) O O x X O x O X X X x
S.H.Lee et al (2012) O O O O O O O X x O X
MK Park et al (2012) O x O X X X X O x x x
J.S.Park (2013) O (@) O X X X O X X X X
S.H.Park (2014) o o (0] X X X X O x X @)
JK.Kim et al 2008) O O O X O X O X X x O
J.T.Park et al (2010) o o X X O o (0] X x O X
J.H.Jeong et al (2014) O O O X O O O X X O O
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Table 2. Classification of variable on this study

Variable Content Unit
First aid Slight wound 0
Accident slight injury Under 3 weeks to recover 1
severity Serious injury Over 3 weeks to recover 2
Death Death within 30days 3
b . Gender Male/female dummy
Attribute o :
driver Age Age of driver age
Speed speed of driver's vehicle km/h
Attribute Gender Male/female dummy
of .
pedestrian Age Age of pedestrian age
Lane One-way lane lane
Attribute Intersection Existence of intersection dummy
of i
d Qbstructlonlof' Existence of road parking lot,
roa driver/pedestrian's b bstacl dummy
design eye us stop, obstacle
Pedestrian road | Existence of pedestrian road | dummy
Total floor area of
Land use area residential, commercial, km®
business
- Total floor area of elderly 2
Attribute Facility area facility, public parking space km
of LUM Land use mixed index 0~1
urban - - -
facility Pedestrian Existence of children safety dumm
safety area area (school zone) ¥
Road area Total area of road width km’
Metro route Total length of metro route km
extension
Weather Sun*, cloud, Fog, rain, snow| dummy
Other Car, SUV, motorcyel
attributes i ar, » motorcycle,
Type of vehicle bike, truck* dummy

* This variable is a criteria variable
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Table 3. Descriptive statistics analysis
Variable Average Standard deviation Skewness Kurtosis
Accident severity 1.71 0.62 -0.51 0.42
Age 46.71 13.09 -0.10 -0.50
Attribute of driver Gender 0.84 0.36 -1.89 1.55
Speed 18.70 13.81 1.68 2.67
. . Age 73.38 6.31 0.84 0.41
Attribute of pedestrian
Gender 0.35 0.48 0.64 -1.60
Lane 1.99 0.82 0.02 -1.52
Intersection 0.50 0.50 0.02 -2.00
Attribute of road desi i
ol of Toad design _ Obstruction of 0.56 0.50 024 -1.95
driver/pedestrian's eye
Pedestrian road 0.52 0.50 -0.07 -1.98
Business area 0.03 0.10 5.69 36.58
Residential area 0.11 0.04 1.10 3.40
Commercial area 0.05 0.04 3.50 17.04
Community area 0.04 0.04 3.89 21.60
Shopping area 0.01 0.03 4.73 24.75
Attribute of urban facility Elderly facility area 0.01 0.01 7.4 72.58
Industrial area 0.01 0.05 19.03 382.64
LUM 0.57 0.11 0.28 -0.03
Pedestrian safety area 0.02 0.13 7.78 58.60
Road area 443.25 399.06 3.23 14.91
Metro route extension 1.11 1.14 2.90 11.46
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Table 4. Result of severity analysis for aged pedestrian
accident

Variable Coefficient | t-value mgmﬁgqnt
probability
Constant 0.186 2.53 0.011
Gender of driver(male) | 0.071 1.141 0.253
Auribute ofl age of driver 0001 | 0705 | 0480
river
speed 0.025 14.818 0.000
Attribute Gender of 0314 | 6987 | 0.000
of pedestrian(male)
pedestrian | Age of pedestrian 0.016 4737 0.000
Lane 00.43 1.698 0.0895
Attribute -
of Intersection 0.011 0.278 0.781
road Obstruction 0.386 8.958 0.000
design
Pedestrian road -0.342 -7.945 0.000
Residential area -0.135 -0.294 0.768
Commercial area* 2.013 3.250 0.001
Business area -1.032 -3.420 0.000
Attribute Elderly facility area 1.549 1.559 0.119
of Public parking space 0.569 0.135 0.892
Urban area
desi
eien LUM* 0980 | 5040 | 0.000
Pedestrian safety area -1.239 -7.464 0.000
Area of road width 0.001 3.695 0.000
Metro route extension 0.069 3.052 0.002
Weather(cluod) 0.215 2.439 0.014
Weather(rain) 0.159 1.788 0.073
Weather(fog) 1.492 3.546 0.000
Weather(sonw) 0.031 0.127 0.899
Other -
attributes Vehicle type(car) -0.134 -2.416 0.015
Vehicle type(SUV) -0.005 -0.066 0.947
Vehicle 0360 | 3737 | 0.000
type(motorcycle)
Vehicle type(bike) -0.096 -0.346 0.729
Number of sample 3,111
Statistical
verification LL(B) -2,559.243
0’ 0.114
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