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Abstract :

The traffic culture index is used as a major index in evaluating the traffic safety services of local governments and also serve as

important data for the planning and implementation of traffic safety services. However, as the traffic culture index gradually became a stan-
dard for comparison among local governments, in part, certain cases arose which questioned the grounds for selecting variables for the index and
the validity of the index in terms of its influential relationship between evaluation items. This study analyzed the index's influential relation-
ship by utilizing a PLS structural equation model based on the evaluation results of the 2011 traffic culture index. A variable-linking model
was created which recognized the relativity taking into account of the indirect effects between latent variables and this model was proven to be
a model suitable in explaining the traffic culture index with a 97.8% explanation power. It was found that traffic safety(0.530), driving beha-
vior(0.527), pedestrian behavior(0.187) and vulnerable road users(0.147), in such order, had an effect on the traffic culture index. It was also
found that human casualties due to traffic accidents under “traffic safety” and traffic light compliance rate under “driving behavior” had an
important effect. The study showed that motor vehicle share in illegal parking in school zones did not have a valid explanation power regarding

“vulnerable road users”.
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Table 1. Variables composition for empirical analysis on TCI

Survey

Variables Measurement Indicators Method

Traffic Culture Index(TCI)
Dependent Variable |(Scored out of 100 by Weight Value(%)
on Indicators per Variable)

Total Score
(Scoring)

Crosswalk Stop Line Observance(%)
Seat Belt Wearing Rate(%)

Drlve?r Traffic Signal Observance Rate(%) Observation
Behavior Surve
(40%) Turn Signal Turning-on Ratio(%) Y
Motorcycle Riders Helmet Wearing
Rate(%)
Pedestrian Observation
Behavior | Crosswalk Signal Observance Rate(%) S
o urvey
(10%)
Number of Traffic Accident Fatalities
per 100,000 of population(score)
mg?f:ﬁzm Number of Traffic Accidents
per 100,000 of population(score)
Traffic Number of Traffic Accident Fatalities ther'aturve
Safety er 10,000 of Vehicles(score) Investigation
(40%) per T, (Records)
Number of Traffic Accidents
per 10,000 of Vehicles(score)
Number of Pedestrian Fatalities
per 100,000 of population(score)
Illegally Parked Car Rate in School | Observation
Traffic Zone(%) Survey
Vulneorable Number of Elderly and Literature
(10%) Children Fatalities of Pedestrians Investigation

per 100,000 of population(score) (Records)
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Table 2, Verification statistic standard of PLS—SEM,

Verification Items Verification Criteria
Confirmatory Factor
Factor Loadings » At least of 0.5, Recommended more than 0.7
Analysis &
L » Cronbach’s Alpha
Reliability = At least of 0.5, Recommended more than 0.7
C(frrll;gt?::cy AVE » Recommended not fewer than 0.5
gzgg)ﬂsil:; » Recommended not fewer than 0.7
discrimi Communality | » Recommended not fewer than 0.5
1scriminant
validity Square Root | » More than Highest of Correlation Coefficient
AVE » Recommended not fewer than 0.7
Convergent S{e:)r:jiaig(;d » At least of 0.5, Recommended more than 0.7
Validity -
T-value » 95% Reliable Level = more than 1.96
Redundancy | » Positive Number on All Variables
» Good(over 0.26), Fair(0.13~0.26),
Vodel L3 | poor(0.02~0.13)
Suitability » Square Root of R-Square of all Variables
Verification Goodness multiplied by Mean of Communality) = At
of Fit least of 0.1
» Good(over 0.36), Fair(0.25~0.36),
Poor(0.1~0.25)
H}.?:S)g:gm Bootstrapping | » Significance of Path Coefficient(P-Value)
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Table 3. Result of confirmatory factor analysis(CFA).

[ Trar_s1 || Traf_s2 || Trar_s3 || Traf_s4 || Traf_s5 |

R

0.969 447 0.958 0.172 0.886

Driver_B1 ).

0.695

Driver_B2 L\
0.787__
Driver_B3

Driver
Behavior

Traffic

% The Dotted Line is
Vulnerable

notValid Path

*** P<0.01 (t>2.58)
** p<0.05 (t>1.96)
* p<0.1(t>1.654)

<
-0.179 0.993

Fig. 1. Effect of PLS—SEM on TCl(for nationwide local governments),
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Measurement Indicators Driver Behavior | Pedestrian Behavior | Traffic Safety | Traffic Vulnerable
Driving_B1 Crosswalk Stop Line Observance(%) 0.695
Driving B2 Seat Belt Wearing Rate(%) 0.787
Driving B3 Traffic Signal Observance Rate(%) 0.848
Driving B4 Turn Signal Turning-on Ratio(%) 0.478
Driving_BS Motorcycle Riders Helmet Wearing Rate(%) 0.777
Pedestrian B Crosswalk Signal Observance Rate(%) 1.000
Traf_Safel Number of Traffic Accident Fatalities per 100,000 of population(score) 0.969
Traf Safe2 Number of Traffic Accidents per 100,000 of population(score) 0.447
Traf Safe3 Number of Traffic Accident Fatalities per 10,000 of Vehicles(score) 0.958
Traf Safe4 Number of Traffic Accidents per 10,000 of Vehicles(score) 0.172
Traf SafeS5 Number of Pedestrian Fatalities per 100,000 of population(score) 0.886
Traf Vull Illegally Parked Car Rate in School Zone(%) -0.179
Traf Vul2 Number of Elderly and Chi:)(i)r;lrlilal;?:)tsligiszi r:l; Pedestrians per 100,000 of 0.993
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Table 4, Overall summary of PLS—SEM.,

231R 40 YA HZHT

Table 6. Bootstrapping results for verification of PLS—SEM

Variables | AVE Compqsllte R | Cronbach’s Communality| Redundancy Influence Path between Variables [Influencel Mean Star}dgrd Standard T-value
Reliability | Square | Alpha Deviation| Error

TCI 1.000 | 1.000 0.978 1.000 1.000 0.512 Driver B1 «<— Driver Behavior | 0.695 |0.642| 0.186 | 0.186 3729

Ble)}rlg;eil(;r 0531 0.846 0779 0531 Driver B2 <— Driver Behavior | 0.787 |0.795| 0.044 0.044 [17.93 lw
Driver B3 <— Driver Behavior | 0.848 |0.788 | 0.172 | 0.172 [4.943

ngg:tvrlf;l 1.000 | 1.000 1.000 1.000 Driver B4 < Driver Behavior | 0478 [0399| 0259 | 0259 |1.841"

Traffic Driver BS <— Driver Behavior | 0.777 [0.744| 0.117 | 0.117 |6.625™"

Safety | 0374 | 0847 ) 0044 ) 0.806 0.574 0020 Pedestrian B < Pedestrian Behaviorl 1.000 | 1.000| 0.000

vﬁ;fgf,]e 0509 | 0402 0.023 0.124 0.509 0.010 Traf Safe 1 < Traffic Safety | 0.969 [0.963| 0.018 0.018 [55.086
Traf Safe 2 < Traffic Safety | 0.447 [0.437| 0.162 0.162 |2.760

Path Model Goodness of Fit) = 0.841

Table 5, Latent variable correlations for discriminant validity.

Traf Safe 3 < Traffic Safety | 0.958 [0.953| 0.019 | 0.019 [49.299""

Traf Safe 4 < Traffic Safety | 0.172 |0.158| 0.169 | 0.169 | 1.013

Traf Safe 5 < Traffic Safety | 0.886 |0.876| 0.041 | 0.041 P1.713""

Traf Vul 1 < Traffic Vulnerable| -0.179 |-0.177| 0.244 0.244 | 0.732

*

Traf Vul 2 < Traffic Vulnerable| 0.993 |0.977| 0.028 0.028 [35.763"

Variables TCI Driver Pedestrian Traffic Traffic
Behavior Behavior Safety Vulnerable
TCI 1.000*
Driver *
Behavior 0707 0.729
Pedestplan 0.630 0.589 1.000*
Behavior
Traffic 0.748 0.118 0.211 0.758*
Safety
Traffic 1 61 0048 | 0.145 0796 | 0713+
Vulnerable

Note) * Square Root of AVE on each variable
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Fig. 2. Structures modeling of bootstrapping results on TCI of nation—
wide local governments,
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Table 7. Path coefficient and hypothesis testing.

Influence . Path Hypothesis
Effect Influence Path between Variables Coefficient T-Value Testing
Driver Behavior — TCI 0527 |4.894"| Adopted
External - - ey
Influence Pedestrian Behavior — TCI 0.187 |7.484 | Adopted
Eff;CCtIOH Traffic Safety — TCI 0530 |5.870™"| Adopted
Traffic Vulnerable — TCI 0.147 [2.830™"| Adopted
Driver Behavior — Traffic Safety | -0.010 | 0.045 | Rejected
Internal :
Influence | Pedestrian Behavior — Traffic Safety| 0.216 1.851 | Adopted
bEff“t Driver Behavior — Traffic Vulnerable| -0.058 | 0.272 | Rejected
etween
Items  pegestrian Behavior — Traffic Vulnerable{  0.179 | 1.730° | Adopted

Note. ""P<0.01 (t>2.58), “p<0.05 (t>1.96), p<0.1 (t>1.65)
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Fig. 3. Influence effect of variables on TCI.
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Fig. 5. Comparative analysis of effect on indicators of traffic safety for TCI,
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