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Examining the Characteristics of Traffic Accidents Involving Elderly
Drivers in Seoul, South Korea

*
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Abstract

This study aims to examine the characteristics of traffic accidents involving elderly drivers with regards to the urban
structure in Seoul, South Korea. To this end, this research analyzed the traffic accident data of the year 2015 collected
by the Korean Police Agency and Koroad(TAAS). The traffic accident records being collected in a spatial unit,
spatial heterogeneity and non-dispersion are prone to occur. In order to prevent this, this study employs ordinary
least squares regression(OLS), a conventional spatial model for analyzing accident data, and geographically weighted
regression(GWR), which is an alternative to the spatial econometrics model. It was revealed that the GWR model
has a better goodness-of-fit than the OLS model. According to the GWR model, the population aged under 20
ratio and the industrial area ratio are negatively associated with traffic accidents in which elderly drivers are at
fault. Meanwhile, employment density, commercial area ratio and the numbers of subway stations, bus stops, intersections,
and traffic islands are positively associated with the traffic accidents involving elderly drivers.

Keywords: Traffic Accident, Geographically Weighted Regression, Elderly Driver, Spatial Econometrics
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Table 1_ Previous Studies on Traffic Accident Involving Elderly Drivers

Author Analysis Model Spatial Range Explanatory variable
Oh, Lee, Ryu and Cross-sectional South Korea , . .
Lee(2015) Analysis (National WVide) Age, At-fault's Vehicle Type, Human Factors, Road Type, Accident Type

South Korea
(unit: Metropolitan
City, Province)

Jang, Choi and | Logistic Regression
Gim(2017) Model

Age of Driver, Road Type, Drink Driving, Accident Type

Lee, Jeung and
Wo0(2012)

Ordered Logistic
Regression Model

Daegu(Buk-gu,
Nam-gu)

Accident Type, Vehicle Type, Physical Demage, Protective Equipment,
Speed, Drink Diving, Weather Condition, Road Surface Condition, Speed
Limit, Road Width, Signal Light, Separating Facilities between Pedestrian

Road-road Way, Median Strip

Boufous, Finch,
Hayen and

Multivariate Linear | New South Wales, | Rurality, Location, Speed Limit, Road Surface Condition, Road Type, Signal

Williamson(2008) Regression Model Australia Light, Light Condition, Vehicle Type, Accident Type
Lanaford and Fatalities, Speed, Location, Intersection Type, Controls at Intersection, Light,
9 Frequency Analysis Australia Type of Vehicle, Vehicles in Crash, Restraint Use, Drink Driving, Crash

Koppel(2006)

Type, Prior Move, Point of Impact

Zhang, Lindsay,
Clarke and Robbins
et al.(2000)

Logistic Regression

Model Ontario, Canada

Age of Driver, Sex of Driver, Driver Condition, Driver Action, Use of Seat

Belts, Ejection from Vehicle, Month, Day of Week, Hour of Day, Road

Alignment, Roadway Configuration, Road Surface Condition, Speed Limit,
Weather Condition, Light Condition, Crash Type, Left-turn Collision,

Vehicle Type, Vehicle Manoeuvre
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Table 2 _ Data Description

Variable Description
Tral;f:‘floﬁ/?%jent v Number of Traffic Accidents Involving
1 . .
Elderly Drivers Elderly Driver in TAZ
Population X Number of Residents
Density ! (unit: thousands) / Area
Population X Number of Population Aged Over 64
Over 64 Ratio 2 Years Old / Population in TAZ
Population X Number of Population Under 20 Years
Under 20 Ratio | ~° Old / Population in TAZ
Migrant ) . -
Population Ratio X, | Migrant Population / Population in TAZ
Basic Livelihood X Number of Basic Livelihood Recipients /
Recipients Ratio | ~° Population of TAZ
Employee X, Number of Employees(unit: thousands) /
Density Area
Road Length | X; Road Extension in TAZ (unit: km)
Number of Elementary Schools, Middle
School % Schools, and High Schools in TAZ
University Xo Number of Universities in TAZ
School Zone | Xy Number of School Zones in TAZ
Apartment X Number of Apartment Complexes /
Ratio . Number of Houses in TAZ
Residential _—
Area Ratio X1 Residential Area / Area
Commercial .
Area Ratio (M) Xis Commercial Area / Area
Green ‘Area X Green Area / Area
Ratio
Industna] Area Xis Industrial Area / Area
Ratio
P: Occupied area ratio of
Mixed Land pjln land use type i
U X16 E
s J: The number of land use
types
Subway Station | X;;| Number of Subway Stations in TAZ
Bus Stop Xig Number of Bus Stops in TAZ
Traffic Island | X Number of Traffic Islands in TAZ
Intersection Xoo Number of Intersections in TAZ




Table 3 _ Correlation

Table 4 _Descriptive Analysis

Variable| Xi

X

X4

Xs

Xs

X

Variable Min Max Mean S.D
X1 1 Y, 0 48 8.47 6.65
%, |08] |
2| X 072 64.17 24.82 12.42
-051
X ook | 1 Xa 5.54 23.62 12.65 2.55
X 016)-0141 4 X 6.04 30.16 16.89 406
Xs 056 |-041\-0.12) 4 X4 6.96 70.52 15.63 4.49
VERET 030[ 019 1 Xs 0.02 11.68 166 1.39
y 010 ] Xe 0.26 123.45 10.37 12.32
7 *k
X, 0141013 1 X7 0.00 661.34 17.16 54.94
ST 010 . X 0 13 3.02 2.16
B i * X 0 3 0.16 0.450
Yo us oy | | 1 : : :
Xuo 0 10 3.39 1.79
% -0.12]021]-0.13 021
u k| ok | ok ok Xut 0.00 100.00 53.83 30.20
%, |080 013 -0.15
12| ok o ok Xz 0.001 0.90 0.46 0.21
0.12 |-0.34] 0.13 | 0.09 | 0.67 -0.15
Xis ok dhok | k| kkk ok Xz 0.00 0.72 0.08 0.10
X |088101210191-014) 1035 0141008 X 0.00 0.88 023 021
X, |0.09/-0101-0.09 031 Xis 0.00 0.66 0.01 0.05
. |03 013 008 011 X 0.02 0.97 0.49 0.18
16 *kk *kk * *%
X, |0i7]-012[-00 019 040 Xer 0 6 1.20 1.08
. |02 0.08 008009015 [0.13]0.26 Xig 2 110 26.08 1497
18 *kk * * * *kk *kk *kk
L 010[020] | 008 Xss 0 2 316 387
B il Bl - X 0 88 14,82 9.39
%, |032]-009]016 017 017 0.27 2 : i
20 *kk * *kk *kk *kk *kk
Variable Xu | X X13 K X15 X1s Xiz xis X19 XZO
X | L
x| %] 1 1 IV. 1% 23X TEAD E4 £
Xs =
X W 1. OLS 28 "yt
Xis 04«1;1 w 1
X 01810201 0241025 4 OLS o] Ahds s fote] Gauss-Markov
P A28 WYUK <Teble 5> BZ). 7% A7
X, |008|02 01810191020 1016| 4 Koenker(BP)<} Jarque-Bera EA13t0] -g-2latoict. o=
Xao 0311018 0219201937 1 Rt v BEE 7S onjoh, Arwaeet
Xeo HEEIEEIEIEEE Z&u% Alolo] HlnAAC] TATE 9SS Liehd

Note: 1) p<0.1: *, p<<0.05: **, p<<0.01: ***
2) The correlation coefficients of variables at the 0.1

significance level only remained in the <Table 2>.
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Table 5 _Estimation of OLS Analysis

Categories Value
Number of Observation 424
Akaike’s Information Criterion (AICc) 2506.95
Multiple R-Squared 0.56
Adjusted R-Squared 0.54
Joint F-Statistic 26.78
Joint Wald Statistic 256.14
Koenker (BP) Statistic 83.61
Jarque-Bera Statistic 91.52

Figure 1_ Spatial Autocorrelation

Moran’s Index: 0.098580 Significance Level Critical Value
z-score: 5.181393 (prvalue) (&=score)
_value: 001 mE <-258
p-value: 0.000000 005 mm -258--196
010 =1 -1.96--1.65
. [ -1.65-1.65
0.10 3 1.65-1.96
0.05 B 1.96-2.58
0.01 mm >258
(Random) P
Significant Significant
1, T - X .
e I X :
i 5N | l ‘ = “ f
L Are

Dispersed Random Clustered

He] o] nlnjsirte 24 omlRitt. o|AH
Koenker(BP) A7t o8t 729 GWRS tieto=
A-83h= 2] uisitt. Tet Moran's I(= 0.10)°]

Y2 SR AV
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St OLS 23y GWR H§ 24947
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LEhd 2% S {foleHE(p-value)<0.1¢1 W
FFE Fol =25 OLS +AZ20E A AlXls
SArH<Table 6> ZX).

20159 71 AeAl] 35 AAEd 44
= k23 2k GWR 2] A2 (R)2 0.612
OLS 32| A 2(0.55) Kt} =7 Liehdtt =39
s Uehli= AICcgtoll sl Fotheringham,
Brunsdon and Charlton(2002)-2 7]& =& tiH] tjjor
HFO] AIC Fe] 4-Zo] 4 ofsiel 73, = 7Ho]
Fojulgt o7} @itk Hojth E =Hoi:=
2,493.64(0LS)olA 2,488.68(GWR)Z 7H4519] GWR
Lo OLS meof] HIsiA] me At SHof|lH %
Froittal & 4 Qi

GWR 2477 w=2H(<Table 6> Fx), 34
FE FAHaT) n|al= g o] 27]9} WekllA
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Table 6 _ Comparing OLS and GWR Models

GWR
OLS
Variables Coefficients VIF
Mean Max Min S.D. Coef. t
Under 20 Years Old -0.22 -0.13 -0.29 0.03 021 -3.59 122
Employee Density 0.12 0.20 0.06 0.03 0.13 4.77 240
Road Length 0.01 0.02 0.004 0.003 0.01 322 1.02
School Zone 0.23 0.37 0.02 0.07 0.22 1.68 118
Commercial Area Ratio 6.46 10.20 147 133 6.71 210 2.09
Industrial Area Ratio -10.86 1.49 -29.34 7.56 -13.75 -2.72 1.28
Subway Station 1.10 131 0.58 0.12 1.09 4.69 1.30
Bus Stop 0.05 0.12 0.02 0.02 0.04 1.98 1.80
Traffic Island 0.49 0.74 0.21 0.13 0.46 6.48 156
Intersection 0.17 0.30 0.03 0.05 0.14 3.90 244
R =061 R =055
Goodness-of-fit Adjusted R = 0.56 Adjusted R = 0.54
AlCc = 2,488.68 AICc = 2,493.64
SHQIE A Aol wEALE thdo R o v, orlo] whe ofdolEe] EHRE Wilo] 2k Holr]
AHY, HrE2(2017)9] Solli= WwEARLE A4 o LT o2t TS vl F FOE 7
A7l gelo Ueptor), 7% A4S dhtor  of ofn] Faixiae] Aloks Weflehe B4 24t 4
B =Rold WitlE BEARLE ST o ol HiE o] RTErHEYUR 2017
2lo] WHpete k134 wjgte] oflole] bt 1 2% LA v A vls) 7hg AZPgol &
P52 Floto] AA|whe Folrt. whA wEkd om SRl WS o SZA< digol o

Figure 2 _School Zone

Figure 3 _Commercial Area Ratio
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Figure 4 _Road Length

Figure 5 _Intersection
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Figure 6 _ Traffic Island

Figure 7 _Bus Stop
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Figure 8 _Subway Station

Figure 9 _ Population Ratio Over 64 Ratio
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