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A Study on Clarifying Relationship between the Traffic Culture
Index and Traffic Accidents Using Structural Equation Model

ABSTRACT

93% of road traffic accidents result from drivers' fault and Korea has the largest number of deaths from traffic accidents among the
OECD members. For this reason, the country is measuring Traffic Culture Index (TCI) in each city, gun and gu annually to improve
traffic safety policies and promote safety consciousness, but the influencing relation between TCI and actual traffic accidents is only
based on the assumptions and no verification has been carried out, yet. Therefore, this study aims to verify if in reality, TCI represents
the traffic culture level and has an influencing relation with traffic accidents and to suggest an improvement plan of research on the
present state of TCI, based on the result. For this purpose, bases on data of the report about the present state of TCI from 2010 to 2012,
and the influencing relation between the number of traffic accidents and the number of deaths from traffic accidents was analyzed
through structural equation model. For influencing relation analysis through structural equation, research 1 to analyze the relation
among TCI in each city, gun and gu, the number of traffic accidents and the number of deaths, and research 2 to analyze the influencing
relation of the increase in TCI, the number of traffic accidents and the number of deaths were carried out. When verifying the
influencing relation with traffic accidents through structural equation, the goodness of fit of the model was low in research 1 and as TCI
increased, the number of accidents and deaths decreased in research 2 and thus the effect of TCI was verified.
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Research Plan
= Settingthe scope of study

= Setting the study methods

Literature Review
= Theoretical review

= Casestudy

Data Collection and Verification

= Use of TCl survey report
= Reliability verification

= Validity verfication

Item removal depending on

Influencing Relation Analysis verification result

= Path diagram construction -—
= Model goodness—of-fit verification

= Result analysis

Fig. 1. Flow Chart of Research
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Table 1. Survey Items on Traffic Culture Index"

Field Item Method
Crosswalk Stop Line Observance
Driver Seat Belt Wearing Rate Observation
Behavior Traffic Signal Observance
o - - Survey
(40%) Turn Signal Turning-on Rate
Motorcycle Riders Heltmet Wearing Rate
Number of Traffic Accident Fatalities per
Imillion of Population
Number of Traffic Accidents per 1million
of Population
ngafg; Number of Traffic Accident Fatalities per| Literature
(40%) 10,000 of Vehicles Investigation
Number of Traffic Accidents per 10,000
of Vehicles
Number of Pedestrian Fatalities per
Imillion of Population
Pedestrian
Behavior | Pedestrian Traffic Signal Observance | Observation
(10%) Survey
Traffic |Illegally Parked Car Rate in School Zone
Vulnerable | Number of Elderly and Children Fatalities| Literature
(10%) | of Pedestrians per 1million of Population | Investigation
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Fig. 2. Structural Equation Model
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Table 2. Result of Reliability

Field 2010 2011 2012
Driver Behavior 0.266 0.756 0.091
Traffic Safety 0.885 0.793 0.759
Pedestrian Behavior - - -
Taffic Vulnerable 0.086 0.083 -0.092
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Fig. 5. Path Diagram of Validation
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Table 3. Result of Validity

Standardized Regression Weights Estimate| 2010 | 2011 | 2012

- Driver Behavior 0.928 | 0.758 | 0.966

Traffic e Traffic Safety 0.358 | -0.550 | 0.046
Culture — | Pedestrian Behavior 1 1 1

— | Traffic Vulnerable | 0.844 | -0.012 | 0.414
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Table 4. Research Hypothesis

Division Study1
H1 |Traffic Culture — Traffic Accidents
H2 |Driver behavior — Traffic Culture
study1 - -
H3  |Pedestrian behavior — Traffic Culture
H4 |Traffic Vulnerable — Traffic Culture
Hi Traffic Culture Fluctuating —
Traffic Accidents Fluctuating
n Driver behavior Fluctuating —
Traffic Culture Fluctuating
study2 - - -
m Pedestrian behavior Fluctuating —
Traffic Culture Fluctuating
Ha Traffic Vulnerable Fluctuating —
Traffic Culture Fluctuating
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Table 5. Results of the Model Fits (Study 1)

Index | CMIN/DF | GFI | AGFI | NNFI NFI RMSEA

Value 9.77 093 | 0.86 | 0.70 0.80 0.11
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Table 6. Results of the Model Fits (Study 2)

CMIN/DF
3.335

GFI
0.965

AGFI
0.919

Index NNFI

0.858

RMSEA
0.072

Value 0.898
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Table 7. Regression Weight

Standardize

Division Weight Weight | C.R p Adopt

Traffic Culture

—

Traffic
Accidents

-0.87 -2.32 | -2.84 | 0.00 | Accepted

Driver Behavior
— 0.76
Traffic Culture

10.00 | 239 | 0.02 | Accepted

Pedestrian
Behavior

—

Traffic Culture

Traffic

Vulnerable
—>

Traffic Culture

0.04 0.11 0.36 | 0.71 | Rejected

1.22 1433 | 2.63 | 0.01 | Accepted
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