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ABSTRACT

In Korea, the local traffic safety master plan has been established and implemented according to the Traffic Safety Act. Each local
government is required to establish a customized traffic safety policy and share roles for improvement of traffic safety and this means
that local governments lead and promote effective local traffic safety policies fit for local circumstances in substance. For implementing
efficient traffic safety policies, which accord with many-sided characteristics of local governments, the prediction of community-based
traffic accidents, which considers local characteristics and the analysis of accident influence factors must be preceded, but there is a
shortage of research on this. Most of existing studies on the community-based traffic accident prediction used social and economic
variables related to accident exposure environments in countries or cities due to the limit of collected data. For this reason, there was
a limit in applying the developed models to the actual reduction of traffic accidents. Thus, this study developed a local traffic accident
prediction model, based on smaller regional units, administrative districts, which were not omitted in existing studies and suggested
a method to reflect traffic safety facility and policy variables that traffic safety policy makers can control, in addition to social and
economic variables related to accident exposure environments, in the model and apply them to the development of local traffic safety
policies. The model development result showed that in terms of accident exposure environments, road extension, gross floor area of
buildings, the ratio of bus lane installation and the number of crossroads and crosswalks had a positive relation with accidents and the
ratio of crosswalk sign installation, the number of speed bumps and the results of clampdown by police force had a negative relation
with accidents.

Key words : Traffic safety, Traffic accident prediction model, Logarithmic transformation, Traffic safety facility, Traffic safety policy
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Table 1. Basic Analysis of Traffic Accident Frequency

Car to Car
Category Total Person Car to Car Only
#.(;)f " 40,046 | 10,710 | 28,173 1,163
Traffic accidents
Frequency Max. 578 168 432 27
Min. 8 0 1 0
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Fig. 4. Traffic Accident Frequency by Administrative Zone
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Table 2. Basic Analysis of Road and Land Use Variables

Category Total Avg. | Max. | Min.
Length of Road (km) | 8,142 | 19.62 | 7828 | 2.10
Road Area (ko) 82.47 - - -
Ratio of Road (%) 22.02 - - -
# of Intersection 5,959 14.36 | 92.00 -
Density of Intersection
(#/km) 0.73 - 5.55 0
Road | Exclusive Bus Lane 190577 | 450 | 3.713 0
Length (m)
Ratio of Bus Lane
Installation (%) 0.02 i 036 i
One-way Street Length | 550545 | 1 420 [10.885| 0
(m)
Ratio of One-way Street
0.07 - 0.92 -
(%)
Area (km?) 60522 | 146 | 12.69 | 0.23
Land | AADevelopmentArea | 300 oo | g9 | 287 | 023
(km’)
Use
Total Building Floor
476.06 1.15 | 7.78 | 0.0002
Area (km?)
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Table 3. Basic Analysis of Socioeconomic Variables

Category Total Avg. Max. Min.
# of Residents (#) 10,575,447 | 25,483 | 92,527 | 1,658
Population Density
(#km?) 17,474 - 65,311 508
# of Employees (#) 5,051,673 12,173 | 42,855 465
# of workers (#) 4,138,416 9,972 | 143,055 | 914
# of Registered Car (#) | 2,695,142 6,494 22,221 304
#of Traffic Volume | ¢ 756 760 | 64474 | 465,679 | 8,733
(trip/day)
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Fig. 6. Socioeconomic Variables
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Table 4. Basic Analysis of Traffic Safety Facility & Policy Variables

Category Total Avg. | Max. | Min.
# of Crosswalks 425440 | 1,025 |15,175| 17
#of A 1k i
of Advance Cr.osswa Warning 69.521 168 | 1277 3
Sign
# of Crosswalk Acoustic Signals | 10,292 27 205 0
# of Remaining Time Signs on 10,010 2% 134 0
Crosswalk
# of School Zones 1,721 4 19 0
# of Speed Humps 27,705 67 574 0
Poli # of Clampdown | 1,101,812 44,072 | 84,601 | 24,114
olice
. . High Relative Weight "Dong" : 261
Force
Relative Weight Low Relative Weight "Dong" : 209

CIBelow 1000
11000 - 3000
3000 - 6000
6000 - 8000

Ratio of Advance Crosswalk
Warning Signs
by Administrative Zone (%)

# of Crosswalks
by Administrative Zone

CIBelow 0.05(%)
1005~

0,075 - 0.100(%)
WOver 0.100(%)

Ratio of Crosswalk Acoustic ~ Ratio of Remaining Time Signs
Signals by Administrative Zone on Crosswalk by Administrative
(%) Zone (%)

Fig. 7. Traffic Safety Facility & Policy Variable
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# of School Zone
by Administrative Zone

# of Speed Humps
by Administrative Zone

Clampdowns by Police Force Relative Weight by Administrative
Zone

Fig. 7. Traffic Safety Facility & Policy Variable (Continue)
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Table 5. Kolmogorov-Smirnov Test of # of Traffic Accidents

Classification # of Traffic In (# of Traffic
Accidents Accidents)
Normal Mean 96.50 4319
Parameters
Absolute 0.128 0.053
Most Extreme ™75, itive 0.128 0.035
Differences
Negative -0.117 -0.053
Kolmogorov-Smirnov Z 2.615 1.084
Asymp. Sig.(2-tailed) 0.000 0.190
50 Avg. = 432
S.D. = 0734
— N = 415
o —
o] A1 N
z \
10
¢ ?0‘00 !OIW 4000 $000 GD'W
Ln(# of Traffic Accidents)
Fig. 8. Histogramm of In (# of Traffic Accidents)
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Table 6. Interpretation Standard of Correlation Coefficient

Range Interpretation
+0.0~0.2 This correlation is very low.
+0.2~0.4 This correlation is low.
+0.4~0.6 There is a correlation.
+0.6~0.8 This correlation is high.
+0.8~1.0 This correlation is very high.

SUNG, T. J., Easy Statistical Analysis Using SPS/AMOS, Hakjisa
corp., 2011
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Table 7. Correlation Analysis Between In (# of Traffic Accidents)
and Independent Variables

Pearson'
Independent variables correlation| p-value
coefficient
X1 Generation(#) 0.326 0.000%**
X2 # of Residents(#) 0.288 0.000**
X3 The aged(65+)(#) 0.235 0.000%*
X4 Area(km?) 0.144 0.003%**
X5 # of Registered Car(#) 0.293 0.000%*
X6 # of workers(#) 0.257 0.000%*
X7 # of Students in School(#) 0.167 0.001**
X8 # of Employees(#) 0.474 0.000%**
X9 # of Traffic Volume(trip/day) 0.484 0.000%*
X10 Length of Road(km) 0.443 0.000**
X11 Ratio of One-way Street(%o) 0.117 0.017*
X12| Ratio of Bus Lane Installation(%) 0.305 0.000%*
X13 A Development Area(km’) 0.471 0.000%*
X14 Total Building Floor Area(km’) 0.481 0.000%*
X15 # of Intersections (#) 0.620 0.000%**
X16 Density of Intersections(#/km) 0.169 0.001**
X17 # of Crosswalks (#) 0.481 0.000%**
X18 Density of Intersections(#/km) 0.264 0.000%**
X19 Ratio ofAdvan'ce Crosswalk Warning 0,198 0.000%*
Signs (%)
Ratio of Crosswalk Acoustic
X20 Signals(%) 0.071 0.146
Ratio of Remaining Time Signs on
X2l Cmsswaglk o gt 0058 | 0236
X22 # of safety island(#) 0.308 0.000%*
X23 # of School Zones(#) 0.207 0.000%*
X24 # of bus stops(#) 0.531 0.000%*
X25 # of Speed Humps(#) 0.191 0.000%*
X6 Relative Weig}}t of Clampdown by 0142 0.004%*
police force
15) 3 = i ] A Kang and Kim (2001)7}

Aok 0401%4 7l
o} FAA7E 242E 1001, 0.101819]
Tk sherstT.
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Table 8. Traffic Accident Prediction Model by Multiple Linear Regression

Non-Standardized- 3 Collinearity statistics
Variable Standardized-3| t-statistic P-value
Regression coefficient| Standard error Tolerance VIF
Constant 3.505%** 0.083 42.470 0.000
Total Length of Roads 0.015%** 0.003 0.217 5.593 0.000 0.702 1.424
Ratio of Exclusive Bus Lane (%) 4.878%** 0.606 0.274 8.051 0.000 0914 1.095
Total Building Floor Area (km?) 1.6E-7#%* 0.003 0.181 4.746 0.000 0.729 1.372
# of Intersections (#) 0.030%** 0.004 0.385 8.353 0.000 0.496 2.016
# of Crosswalks (#) 7. TE-5% %% 0.000 0.136 3.063 0.002 0.533 1.878
Ratiov;’: rﬁivgagf;n?(ﬂzs)walk -0.540%* 0222 -0.084 2.428 0.016 0.871 1.147
# of Speed Humps (#) -0.002%** 0.000 -0.158 -4.056 0.000 0.697 1.435
# of clampdowns by police force -0.153%** 0.050 -0.101 -3.054 0.002 0.964 1.037
Rz 0.572
Adjusted R, 0.563

*** p<01, ** p<0.05
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