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ABSTRACT

The purpose of this study is to find out the effectiveness of drivers’ satisfaction over protected and permissive left-turn
(PPLT) traffic signal operation. A structural equation model was established for analyzing the effectiveness of various drivers’
factors (e.g., personal characteristics, driving attitude, expectation to PPLT, etc.) on the PPLT preference based on questionnaire
survey. As a result, the analysis is satisfied with the critical values, such as Q value, RMR, GIF, AGIF, and NFI. The study
reveals that PPLT preference increases in case of driver who is male with long social carrier related to transportation affaire and
long driving experience without traffic accident involvement. Moreover, PPLT preference increases as the expectation of PPLT to
improvement of traffic safety, traffic operation, and traffic environment increases. Therefore, it is recommended that the PPLT
should be preferentially operated in urban area of less traffic accidents and the promotion of PPLT be actively conducted for
positive effectiveness.

Key words : Traffic Signal, Protected/Permitted Left Turn, Structural Equation model, Principle Component Analysis,
Preference
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(Table 1> Sample Characteristics on PPLT
Satisfaction

. Descriptives ANOVA
Variable Range N | Mean| F Sig,
Male 362 | 329
Gender Female 29 | 296 11.26 | 0.001
20s 58 | 3.00
30s 141 | 320
Age 40s 98 | 320 | 2.34 | 0.054
50s 94 | 343
60s+ 60 | 323

Transportation | 285 | 3.38
Job Else 166 | 296 25.77 | 0.000
Less 5 92 | 299
5~10 119 | 3.19
((;aef;; 10-15 73 | 340 | 346 | 0008
15~20 51 | 324
20 over 116 | 3.23
Less 5 74 | 299
Driving 5~10 91 | 3.09
Experience 10~15 99 | 333 | 3.19 |0.013
(years) 15~20 64 3.36
20 over 123 | 3.32
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(E 2) i
(Table 2) Variables
Variable Contents Mean
Gender Gender(Male=1, Female=2) n/a
Age Age(Twenties=1, Thirties=2, Forties=3, Fifties=4, Sixties+=5) 2.90
Job Job(Related Transportation=1, else=2) n/a
Career Career with job(years : below 5=1, 5~10=2, 10~15=3, 15~20=4, 20+=5) 2.96
License Total driving experience(years : below 5=1, 5~10=2, 10~15=3, 15~20=4, 20+=5) 3.16
Time Driving time in a day(Minute: 30=1, 30~60=2, 60~120=3, 120~ 180=4, 180+=5) 1.76
Law Traffic sign obey(5 point measures) 357
Yield Yield driving(5 point measures) 355
Accident Traffic accident experience as assailant (Yes=1, No=2) 1.83
Capacity Capacity increase effect(5 point measures) 3.40
Delay Delay decrease effect(5 point measures) 353
Environment | Environment improvement effect(5 point measures) 3.13
Collision Collision reduction effect(5 point measures) 3.04
Severity Serious traffic accident reduction effect(5 point measures) 3.04
Flow Jam reduction effect(5 point measures) 3.61
Operation Signal cooperative effect(5 point measures) 352
Satisfaction PPLT operation satisfaction(5 point measures) 323
Installation PPLT installation increase(5 point measures) 3.25
Danger Danger of unprotected left-turn vehicles(5 point measures) 2.82
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(Table 3) Results of Factor Analysis

Initial Eigenvalues Extraction Sums of Squared Loadings|Rotation Sums of Squared Loadings
Component Total %. of Cumulative Total %. of Cumulative Total %. of Cumulative
Variance % Variance % Variance %
1 4.289 26.807 26.807 4.289 26.807 26.807 3.719 23.241 23.241
2 2.706 16911 43.718 2.706 16911 43.718 3273 20.458 43.699
3 1.580 9.877 53.595 1.580 9.877 53.595 1.583 9.895 53.595
4 1.166 7.285 60.880 - - - - - -
5 962 6.010 66.890 - - - - - -
6 938 5.863 72.753 - - - - - _
7 792 4.952 71.705 - - - - - -
8 623 3.891 81.596 - - - - - -
9 .565 3.528 85.124 - - - - - -
10 479 2.995 88.119 - - - - - -
11 462 2.891 91.010 - - - - - -
12 433 2.708 93.718 - - - - - _
13 351 2.196 95913 - - - - - -
14 .305 1.905 97.818 - - - - - -
15 .190 1.186 99.004 - - - - - -
16 159 .996 100.000 - - - - - -

* Extraction Method : Principal Component Analysis

old Hojof Aty ZHFFAT(AGFL: Adjusted 7+ HeEL aQdAAFe] =& ajld &34 @
Goodness of Fit Index)= 7|ZFZAFE AFEol =3
3] A3 Aoz AATLEs

2 @ol FAAY FAoY. EEFFAF(NFL

[o2

Normed Fit Index)= 714 AF $E£H= FdAF (E 4) 3|X Q0| sz
2 AFAFA = 09 ol Foltt. HHFAFZHARMR (Table 4) Rotated factor matrix
: Root Mean squared Residual)= #4259 JH3 Attribute
E] Z] ‘/[\‘% Oﬂ vq]_a_H XH }\g /‘\J__% 83 Eézl_g/] -%]__/_1\_%9/] f(]-O] Variable Factor 1 Factor 2 FaCtO.l' 3
i} (Expectation) | (Personal) | (Behavioral)
g HAFE Z102 008 oldto|HA 0.0° 7H7h& Flow 784 ~002 021
22 pdo APHe 2oy AT vaAg Operation 765 209 028
Dela; 749 -.089 103
e : i i = o] A}o] ™ x y
| 4~(CFL: Comparatlv_e Fit Index) ?.9 <] o] T A Capacity 30 014 153
Lo 7M7he4E AL 9 A Environment 723 289 .000
Collision .706 .095 -.168
= = Severity .606 156 -.167
oOsx A7
3. BE7s 2n License 061 913 ~026
R . Career .106 864 -.054
1) F42E4 20 Age 068 860 ~082
S s = - N Job -071 -.557 -.150
RE SAHWFE FALAS FE37] A8 F
FAETE FAaRlE FEM] A F Gender ~045 ~501 _162
A3 884 (Principle Component Analysis)S ©]-&3}%] Time 094 396 128
o QAR TeIE 9 w3 Al Accident -018 -249 228
. - - . Law .020 .010 .839
Varimax*'H-& A &5t A T 2204 A #(Factor Loading) Yield “003 077 o3
> Zv]' t&‘/r:g]' —10-'-?_] \l' 9] }b]'y(l' 3'\’_]' 74]9] Zé = ‘/]'F/]'LH U:] * Rotation Method : Varimax with Kaiser Normalization.

* Rotation converged in 4 iterations.
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(Table 5) Test of KMO and Barlett

Kaiser-Meyer-Olkin Measures of Sampling
0.804
Adequacy.
Barlett’s Test of Sphericity Approx. 2838.450
Chi-Square(Sig.) (0.000)
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(Table 6) Variables in the Constructed Model
Latent Variable

Measurement Variable

Personal Gender, Age, Career,
Attribute License
Behavioral
Exogenous © V 1o Law, Yield, Accident
. Attribute
Variable

Capacity, Delay,

Expectation . L
P Environment, Collision,

Attribute

Operation
Endogenous PPLT Satisfaction, Installation,
Variable Awareness Danger
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(Satisfaction)7} #-2]3F W<4ro|3, PPLT Al Hol ook & ggwEl <(distinct parameter to be
w2 7)) & 3}4: A (Expectation Attribute) = Al & 53 estimated)®] A2 A4#ET. BAAN Q@2

VAL Ao ey,

9%AA Froldt =

2.664(=223.742/84)Z 71F A 3.0ET} o} o]

PPLT A3 Yol & =20] 82 &5 7Y ZRGY A5 HEs AoZ FAE £ Qi
o AL e Zol HIE 4 Utk ¥Fhol A F 72 A FZRMR: Root Mean-square Residual)
AT A5/ AHEELE BHdge o2 &A 2 #EYER FAYPE Aol AAYFOE
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Expectation
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(Fig. 2> A PPLT Satisfaction Model
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(B 7) 28 HFE

(Table 7) Model Fit

Classification | Criterion Fitness Index Decision

¥ p>0.05 | 223.742(p=0.000) -

df 84 - -
Q=)/df Q<3 2.664 accepted
RMR =<0.08 0.062 accepted
GFI >=0.9 0.935 accepted
AGFI >=0.9 0.906 accepted
NFI >=0.9 0.911 accepted

0.05~0.08 ©|3} oW, AGd Ryoz Hodr} B
4, BEABBAAEEE )
0.05~0.08 Afojo] glomg FHrgo] At Ao

2 #dg 4+ . AFZ=AF(GFL: Goodness of

3) HY Zut 2AM

AR WMEE & JAHUTE T HPHe=
YA ZAMGd S £ 4 JonE HHER
of tha] &4 gth

#8 FAEAHN MHEY EHARE HAF
I At AFAHEA Z2olgxte HHEA
(Behavioral attribute)> PPLT 1A <4 (PPLT aware-
ness)ol MO 2 0059, THHHLZ 00202 F
00919 Y& F+ & Ugy F, HA 9
FFolA  AHH Yo 8%, HA 3ol

64.
352%% AAskA vk JHI&A ] PPLT A&
Ao mAE Ea3E Bd FHPH o 0425 HAE

=]
32

12 5 gl
FigSh AFER AREASE 2AY 2AAGAS o OSORA AR TR, s A%
. 5 4E& B¢ PPLT IAEA(PPLT of 24
(AGFIL: Adjusted Goodness of Fity= Fo17 &3 o] :’:‘ ;‘k o qo]—' o o awareness) | ZHA
WA ARE Yoh} B ARSEAE Yele A ¢ 990 TSR R,
EZ 09 o4 A% 2Yol Ay B
EAAT, AFEASGIS 24 A FACH) V. 22 3t AAA
= Z+ZF 09359 090622 7]&EA 09 o|o|EZE o , R
h=R AN ol [ Ok} Qo o] &
AU % ek 2S5 Aolo] B4 wE gy 5 AR, PPLT It aE)el PRLT e
A7 = E¥QA 7|ZEFNull Mode)ol] ot FIAE S Aersr) ANA FEEA 2HE
2 @79 AEY(Proposed Mode)®] Hg5g 3§ oAt BB AWES Qi RMR, GIF,
- - o= Ao, 71 & ] =S8
7bete ®#4 A S(NFL Normed Fit Index)7} 09 ACIE NFL =7 oY 1 (Criteal value)l -3}
= 5 5 =
B0 g9 mde] Baady Biet BAAL, He AoE Yegth PPLT A&l dd w=
= 5] 74 & e} ) s 0~ 3
E‘ E’—ﬁé‘g] E%@@'Z]—T‘l:— Oglli 7]%5(] 09 o])b]_ EL }‘]'3:173 ‘ﬂy’]' Eﬁ%‘ "vo] H]J_Jl;% 72:1_’- T "\’_]'
B Z A5 = 5
O]Ei Z‘ﬂ?_l?_ﬁé% 7]&5_3030" —?‘;J'_]'E]‘:ﬂ. %%Q %TO}:OH 0}\}'0}-‘_ ]E,]'/Kjﬂ }\\_EE7]' %LEHZ:]]‘Q-E ;_E'Tx.——
O AL oF 2 o 5 o] Ad AL o
G A AEHoR, o 2004, BEATWAAF  © AR T F A 2D, Aud AP0l e @
(AGH), EZAFAZ=NF) 25 09 oj4og 7z o= A& & 4 Aok =3, PPLT A 529 o
2o R0z Buey o, BAAN 5o ok Bold5E FUEE A
S 4 9l WA, PPLT A 59 S W 5A
(& 8) PPLT 2H{E0| o|x|lz= AE
(Table 8) Effects on PPTL Satisfaction
Variables Total Effect Direct Effect Indirect Effect
Behavioral = PPLT_Awareness 0.091 0.059 0.032
Personal = PPLT_Awareness -0.990 -0.425 -0.565
Expectation = PPLT_Awareness 0.455 0.455 0.000
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