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An Empirical Study on the Service Quality of Bulk

Terminals

Lee, Kyung Nam

Department of Logistics Engineering Graduate School of Korea Ocean

Maritime University
Abstract

As the vessels become enormous and the ports are modernized, the number
of using maritime transportation have been increased steadily. After most
international transaction between individuals and companies expands to a new
form of abroad direct purchases, the volume of international trade is made

rapid increase.

As the amount of cargo by marine transportation is increasing constantly,
companies become more interested in the port. However, as the various types
of shipping alliance are created and the number of port handling cargo
increases, the competition to attract a large customer is becoming more and

more intense.

Various studies on Port and Terminal have been conducted to gain the
competitive advantage, but they are limited to the container terminal, Also a

study on bulk terminal begins recently.

Because bulk cargo terminals owns various kinds of equipments and also it
is very hard to handle them, the comparison between them with the same

conditions is difficult. But if the overall status of the bulk terminal is fitted,

- Vil —



the comparison can be possible.

Therefore, the study is to analyze the service quality for bulk terminal. The
study first finds attributes of bulk terminals through professional groups and

brainstorm, and case study of D company operating bulk terminal.

In order to analyze the then analyzes the service quality for bulk terminals
in the customer perspective. In addition, the study assess the marketability of
the bulk terminal with logistics market used bulk terminals and then
investigates the problem of bulk terminals in Busan, Korea through the
service quality of the study, the questionnaires are made and distributed to
carriers, freight forwarders and shippers who use the bulk terminal. With the
selected data, the reliability and validity are tested using a structural equation
model. Factors of service quality in the study is composed of reliability,
responsiveness, security, empathy, tangibility, satisfaction and renewal

intention.

The analysis result with the selected data shows that the reliability and
validity is appropriate. The result also demonstrates that hypothesis H4, H5,
and H6 were accepted and the other hypothesis are denied. It means that the
higher the empathy and tangibility for customer using bulk terminals become,
the higher satisfaction perceived by customers grows, and the satisfaction has

a significant effect on renewal intention.

Finally, the study analyzes the difference between the perception of the
actors such as carrier, forwarders and shippers, using a bulk terminal. The
result shows that all service quality factors have a significant effect on the

satisfaction.

This study provides some implications which bulk terminal operators should
take a primary concern in empathy and tangibility in order to gain

competitive advantage through customer renewal.
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Table 3 F#4t& F513 A2dz o]
9 A El
T2 2010 2011 2012 2013 2014
oF 1,395 1,216 - - -
%3] 13 10 11 8 10
FH 5T - - - - -
gz - g4 60 41 26 21 19
=AY 49 136 260 258 217
13 165 241 319 316 321
A 3,903 3,579 2,931 2,715 2,332
71 Al F 300 947 423 365 246
TabE 691 737 723 740 653
ZE el 9,414 8,878 10,169 9,386 9,447
oty 17 12 17 22 23
A& 5h= 7609 6,891 6,554 7,230 6,571
& Rk A 201 204 199 160 129
71 e 2950 2328 2347 2525 2835
A 26767 26,829 23979 23,746 22,803
A5 F=FUEREY, st ed dx
SAAAA TRl el A¥Ey A= sgAgA e5dRe By
2010 ol 36970l A 2014l 391N E 1.5%%] dBH BFAES B, ol
1997 AtdAlTh d2jo]l MsAAM FHAE WAHANIL o] F TH=A

7] W&ot
dge] 3+

=3 o E &43E %Y

a2y Ak AR T 5470l A 527 JA= L35 A



(0.94%2) AWT ARBT Ao zAFAL ot LM AT A Uheh
F2VF AA 2 ARAL AHAAL 19} I

stelag md ATAZ WA AG Ueld A7k olste] fgo] FAH ol

shelgiAl el A5 OB olojxl AR B 4 UThAAA, 2019,

_

Table 4 A= 9 HA AL A 52T o)

e A SR 34 Bk

T AZ | 2 | AF | 23 | AT | 2| AT | 24
2010 369 o4 152 44 114 10 103 -
2011 388 62 163 50 98 10 127 2
2012 379 58 155 47 97 9 127 2
2013 388 50 260 37 100 10 128 3
2014 391 52 165 39 100 10 126 3
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221 A4
APA e Theps ARAE] AaEe U] A AL #e5d
ozaln 9l AAolth WFM F8 4EFE 579 HadL B 4 9o
2012 712 olS Hrbe] B FELL A937UT B3} 3224w Eog
B zas AA FrhSe] F2e1110298 E)o] 68.6%0] st Ao
Hol o)t JE Ao @ FrhRE AU x, Fad, olzet Ao 5
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Table 5 58 B4 453 A5
[ghgl: wm =]
78 = B 718 % 253
2005 239.3 216.6 206.1 662.0
2006 248.4 242.5 222.2 713.1
2007 266.9 268.0 242.1 777.0
2008 309.5 277.4 254.1 841.0
2009 362.4 264.3 271.6 898.3
2010 401.9 306.5 283 991.4
2011 437.8 326.3 288.6 1,052.7
2012 493.7 322.4 294.1 1,110.2
2013 (5+4) 579.0 320.4 290.1 1,189.5
A5 KMI(2014), 2014 d <-EA 2.
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Table 7 A&k 942 Fol

(&9l A M/T]

T frag FAg 7] Et A

2005 69,330 4,567 3,256 77,153
2006 70,888 orEl3 4,066 80,067
2007 79,355 9,444 4,100 88,899
2008 90,470 9,955 3,973 100,398
2009 92,952 6,468 3,889 103,309
2010 106,096 7,406 113,502 227,004
2011 116,118 8,817 124,935 249,870
2012 114,785 7,954 122,739 245,478

A= =7 A - (www.kosis.kr).

&, B, AW 5 Fo FuA ALY AW F b

%9 g xHHopper Freight Canu F7§&xHOpen Wagon Freight

K

ol

Hete] A5
o xehsm,

147 BAAR A A2 A7 AALe] 20149 06

H FNABAZL HBF ARESE 5
av AR JeY

2 24902 199293 20129744 ¢ =



ol

ol

oy

o)
Hlo

4

~NH

£

4o

2 5

o

sho} A5sh Aul v g

ke
T

2] w

3}

Els

o] =

oFHg B

A o)},

J)

el

7

EE2Ed




223 %=

o T o
i A= S 0
M o - O - T
% zT E._L, ;.A. Wv_“ le ® O#E OT
LR F ER|IR IS T o =
@ T K - RIS Toh BT
< %R g | i w4 7 AT R b T
o — ||| — u N
WA Mﬁon_oﬁm
mﬂmrumwﬂ . %;Tﬂ%i
oot AT D e No HF =
e #p S xwﬂuz_m
— b= o o) =
o B E S S
ty ol Q ool o 2 ) G
L._o‘ur7 = 0097007,00,000,./9.A i.i]ﬂﬂ;ﬂ
= M ™ B > o o M
" B g T ot W
oS a x| =2 % g 7
o b RO T B o B
ﬂ__lmun_.m|l Hr M_H ﬂmiﬁ,#»m_lﬂrm
O Ny o |l ez e el Sl e R
R g - RER S S X BT
PEEE 1 WPCFRRRESES P
G om0 AR oF = TR e A
o 7 A 4k Ho i A
. omr o % A%t o
= . lifo OEPE._
R I S|
w_ézTLtm o< |- M_E zﬁowﬂ/omo
N 8 ©| oo o S o
P E M - AEHEEEEEEEER TE 5 S
TE oy SHEIEEIHEIES o
T o w i A O b o B
N I B
Lo %

- 20 —



s, 2011

T

o] A

= .
ar.

- 21



23 Raxd IETY A L A A

231 FAA Y dagnd d%

2o A JdEAze &, 28a g TSAEER 2R5 Joen,

ol= 201249 3¥ 71ZE9 A :o|t}h

Table 9 F-4HA] S HF=F 3 A A3}

75+ AHFSET | AR RH(AdE2ztn =z
AR 71 2 1974~1978 1986~1990 2002~2009
S MA 1978 1990 2007
<+ 3 AL ATE A 2= SRl AR g o2 A Eud
THLF 555 176 114
HTF4o] 674m 942m 700m
A4 7.5~9m 6~12m 15m
51959 73004 TEU 35} 1,981 = Z3}t 2,018 =
CYH A 52,942 m 63,244 m 72,814.5m
AEHA 912m 1,272 2,008 m
A 4,815m - 3,475.45m
500053 2% 1,000EH 1% -
10,0005 2 ]
] 300055 13 -
1%
FHetsd
15,0003 ]
] 5,000 1% -
1%
- 30,0003 2% -
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Table 10 34219 7|} R5&5 54
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AAAARE | FAAARE | AR2BF | 18T | 258F | BFH BF | FFRF | 8EF | A¥EF | FHET | §ERF
1911 1911 1974~197 | 1975~198 | 1997~199 | 1962~198

1976~1978 1975~1978 2003~2006 1983~1986 1983~1990
713t ~1944 ~1944 8 0 8 1
&2
A 1978 1978 2007 1944 1944 1986 1978 1980 1998 1981 1990
7
&9 & R IHEAY | FEET .
C 0| zeRw zeRT | 3ERT | OO S| zems ° APAZ | FERT | FEET
S} AL N 5 26 =5
5
20] 480.4m 460m 360m 1,089m 924m 712m 371m 1,001m 200m 385m 210m
EO
A
e 6~8m 4~9m 1Im 6~9m 6~11m 3.5~bm 13m 4.5~10m 7.5m 5m 11m
T o
s ) F84479 | 73h2,4

- 318HE - 4 - - - - -
9 HE RHE
CYH
- 11,370 nd - 14,455n¢ | 8,070nf 4,498 i - - - 3,100 ot 6,975 nt

A
It

2

8,003.59 nd 12,053.28 nf 5,408.78 nd 203 nd 208 md - - - - - -

K

o2

- 1,288.2nf - 4,093nf | 2,843nf - - - - _ _
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s sk | s e | dEolgE
e o)1
500 0] 3} 80,000+ | 10,000& | 4,000& 50,000 | 1,000Ew | 5,000& 500&E+w | 20,000=%
20089 2% 0EF 3%
74 14 F 24 | § 14 F 14 23] F 14 14 1%
10,000
2,000 ) 300EF 5,000 1,000
3,000=E5 1% - - =5 - - -
1% 103 1% & 2%
At 33
549 15,000
4,000E+w 10,000 = = 1,000 =+ 10,000= 5,000&
1% 2% i - ¥ ] 10% i F 14 i 14 i
13
6,000=% 15,000
1% ) ) \ g = ] F 3% - )




Table 11 73 - g3 R+
Al = Aol T A
Eﬂfjil S ldJ‘oE—% T =axase
53 2 A4 (DWT, =) (m)
MK1-01 2,000 1 55 | - &3}, FEig)
MK1-02 | 20001 75
Al 3,000x 1 4 olgE
MK1-03 8,000 % 1 8 C
MK1-04 6,000 % 1 75
MK2-01 11 CAHE FHA)], SAY 2,
10,000 2
Aon= | MK2-02 11 | z3
MK2-03 10,000 % 1 9 - AA), 33}, oI E
MK2-04 | 20,000 1 9 - A7) %3}, o] E AWE
MK3-01 10,000 1 11 - YFo I E
Agns MK3-02 5,000 % 4 11 A A 73}
MK3-03 1,000 % 4 9
MK3-04 9
MK4-01 75
A4RE [ MK4-02 5,000 % 3 7.5 BAZA FAE S A A
MK4-03 75
MKC-01 | 30,0002 6
MKC-02 5,000 % 1 8.5
—opme | MKC-03 | 3,000x1 12 =A, #4352
ST TMKC-04 1,000 x 1 9
MKC-05 8
MKC-SA 1,000 x 1 75 o]
WL 5000x3 20— -1, 2A, 4%, AuE
7<4;< 2z o] B
ASTE T vks-03 | 10,000%2 8 i %ﬁr hEE s
ANHE, 113
MK5-04 5,000 % 1 8 A 7Y &=
10,000 % 1
A6EE | MK6-01 5.000% 1 8.0-9.5| - AA, H7|FE, AWE




MK6-02 | 30,0001 13 I _
2 o3 E z o)
MK6-03 | 20,000 x 1 13 cisie. A, Ak
— | MK7-01 13 ) -
Args [ MKTOL L 500002 [0 - Eeld, @A, sk, 54
Zo)lH ©
ST MWK-01 | 500x1 45 248 7]
1=9Fg
ST MWK-02 | 500x1 45 2q 8o 7]
2Bk
MQA-01 500 < 1 =g aar
EANAES % A
] MQA-02 500 1
AR = 4.5 ne
MQA-03 | 1.000x1 SR AT
MQA-04 500 % 1 R
2 ¥} 5k A oF MKW-01 5,000 1 7.5 - el et
MKW-02 | 5.000%1 93 | - gt
E MKW-03 | 5000%1 93 | - At
waors | MK5-06 | 10,000%1 8 | - AvE ma A3t
M7 Z& | MQF-01 15 | o
ZAdzord | MopE-02 | 1000%2 45 H71e, AR
MKD-01 | 5.000% 1 75 ’
= f= ’ . 2= 2JHE A8k




Wl x M 41,887 m

S

64,600

BIQUHEL 25,124 m
RAMY 16,107 m

BA7IAZMZATR]

(M7|=8Y) 286,160m
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Table 12 =2 tixtoh

[ehs} g
23 3 A2
2004 8,252 8,953 -301
20054 9,188 8,438 750
20063 10,361 9,179 1,181
2007 14,428 12,436 1,992
20081 13,627 10,779 2,848
2009 11,175 9,873 1,302
2010 10,660 10,404 255
2011 12,147 11,357 790
2012d 10,874 11,683 -809
2013 10,513 12,460 -1,947
2014 9,417 13,606 -4,189




20099 2 gaTh Aoy ol mAsHA Frbstal e S E YEET

Tl F ol A9 A%HoE Aadn Yt Ao Uehgth

q= =<4 =47t ) &0 < FrleEA
20044 20,910 14,165 6,746 183
2005 25,188 20,257 4,931 1,051
2006 28,031 22,742 5,288 432
2007 32,251 26,777 5,474 811
2008 33,184 28,499 4,686 856
2009 19,541 17,627 1,913 1,546
20104 20,329 18,051 2,278 1,046
2011 24,801 21,316 3,486 -534
2012 24,790 21,667 3,123 1,352
20134 28,366 25,381 2,986 1,138
2014 28,471 27,349 1,122 2,242




e DSl Axd steul g AR Aotk 24 AFHAY U=
b EAMA Y S DAY e, LYY § BE Bopt FH 9
o ey A st o) A4S 2AFelM stegle B £ vgw
& Rel@ ol

seegel 245 20008 FARGOU olF AE F/IL b HOE U
gtk el 2013493 20149 e Feld gavh AT Y RO W
A sfulge] EPHE aat o wrue AU ERE 5 Jed o
hed FEY Pe wyuE 209 vgo] AN 2aHE vgd 2 A
o7} gitke Holth R Hlo] LFHE FRoRE Fol, w9, AFY, HAF
of 5o o] Ytk Aulels extul, AAAEE, AV B, REALE,
Feul 5 st wAR AWUgEe] TPH| Jov o 254 FRow T

Table 14 =4 3dH| &

o st & o
A= | st Ty 7L A st Y&
2004 20,910 6,509 7,656 14,165 6,746
2005 25,188 7,047 13,210 20,257 4,931
2006 28,031 9,908 12,834 22,742 5,288
2007 32,251 11,269 15,508 26,777 5,474
2008 33,184 11,363 17,136 28,499 4,686
2009 19,542 8,366 9,261 17,627 1,914
2010 20,329 8,614 9,437 18,051 2,278
2011 24,803 9,707 11,608 21,316 3,487
2012 24,587 10,126 11,541 21,667 2,920
2013 24,298 10,128 11,178 21,306 2,992
2014 21,206 9,591 10,182 19,773 1,432




233 344 WAENY £G4 BAH

A AR DAel A E uhgow WAl RaX el N WA AL YT
of 9o} AWT 5 Y= WA AW AHHIA Frh WA WA B
22y gAn 2AMITt DAS AABAC AE P
S AN e G Sow Sl lEel A GAw ASE ehk
o 20079 wle) Auzeil A o) F 20083ERE WAHE AFYAE B
Holu sh&ol Hsl WZe] BF gastac. AFEFE A
oo Zaz Qste] AR WlZYol TA AT AOE LhEy
W E steAel AAe AT R4 Te3 DAR BF

Table 15 G5 DA 33l E3sl9 g A3 Fo]
(&2 =]

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

562,148 | 589,492 | 626,884 | 646,772 | 462,843 | 532,166 | 579,873 | 582,999 | 580,675 | 608,786

&)
Hl

z
2

88,009 | 90,679 | 90,567 | 73,930 | 30,615 | 26,767 | 24,820 | 23,979 | 23,746 | 22,803

DAF | 3,928 | 4,693 | 4,152 | 3,508 | 1,725 | 2,025 | 2,413 | 2,248 | 2,052 | 1,291

2013\l A 201413 Ake] DALY BAstEAEEFE 53] ¢ At o= 4y
EFSTE 20074 o] & FAo] & Eao] AAYE % 3
S ARHEA A tEAo WANE soe FEae DAL o
A QFAY kel PRI R SAE MRAE el

EE PR ohY DR ol f7t AT

rlr
m{



Table 16 2013d € DHFTYETF E5F

(&S] E

1¥ 24 3¢ 49 5€¢ 6 79 8¢ 9¢ 10¢ 11¢ 12¢ A

1= | 10,925 | 19,830 | 41,865 | 27,928 | 22,837 | 21,844 | 30,319 | 25,413 | 12,136 | 21,320 | 34,245 | 18,146 | 286,808

1,620,7

A=A | 126,868 | 134,477 | 175,571 | 125,168 | 114,149 | 165,688 | 133,834 | 136,982 | 107,448 | 151,622 | 127,364 | 121,617 o

3} | 8,998 | 2,033 250 19,796 | 20357 | 12,119 | 4,259 | 21,950 | 3,075 | 7.839 | 11,783 | 20,332 | 132,791

kgl | 13,463 | 3,889 | 6,297 | 11,539 | 4,361 | 3761 | 5,531 | 5697 | 7.415 | 11,543 | 5888 | 1,929 | 81,313

Zags) 2,121,7

- 160,254 | 160,229 | 223,983 | 184,431 | 161,704 | 203,412 | 173,943 | 190,042 | 130,074 | 192,324 | 179,280 | 162,024 2
~ |

SLY | 26,276 | 27,214 | 29,794 | 44,430 | 21,887 | 35,258 | 24,916 | 16,615 | 28,329 | 26,173 | 14,563 | 26,794 | 322,249




(&9 &

14 24 34 44 5€¢ 6 74 8¢ 9¢ 10¢€ | 11¢9 | 12¢ 27
A= 0 31,214 | 27,004 | 12,389 | 23,444 | 23,380 | 23,037 | 25,002 | 8,113 | 30,406 | 8,582 | 11,569 224,140
= A 106,893 | 83,322 | 114,540 | 154,149 | 101,273 | 115,415 | 138,484 | 62,240 | 101,590 | 107,437 | 87,881 | 109,304 1,282,528
s} 5,928 | 8,371 | 2,908 | 3,167 | 8,678 | 4,500 | 8,583 | 4,927 | 9,367 652 18,708 0 75,789
sl ot 5,452 7,298 8,220 421 8,235 2,413 649 8,607 6,849 3,350 | 4,778 2,822 59,094
A%

0 0 0 0 0 0 0 0 0 0 3,000 | 4,397 7,397
24
72
= 118,273 | 130,205 | 152,672 | 170,126 | 141,630 | 145,708 | 170,753 | 100,776 | 125,919 | 141,845 | 122,949 | 128,092 1,648,948
=T
SLY 14,464 | 16,840 | 16,356 | 35,808 | 38,687 | 37,965 | 37,381 | 29,040 | 31,449 | 26,173 | 16,963 | 17,833 318,959

A5 DA}
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3.2 A¥]2FZ(Service Quality) #&d 7|&AF

2 HolXe Anl=Fde] Jdel Bete] Aduua, INka #AE ool A
389 AW AFEo] s 13t} Parasuraman and Berry (1988)2] 4ol
Ae A z=Fdoldt HESt fARRE HukdR] Hrtees Mg o=, B4 Aux
o Aol tisiA Jijle] BEEAY Hete H=Sta Aot Ao AT
o tiidel Aol EASHAIRE 27l AMuH|=FE I AT Jhd
Parasuraman and Berry (1985)el <J3l] #|Qtd Au|~FH ol A== 107FA] =}
ol 3k 977 FH oz FAFHSQ O™, Parasuraman and Berry (1988)2] A+
ANX = S57FA Apdol thgk 2270 FEo = A HAth S7HA Ade /I
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£l a1 ayrEd ok A FHst=Ald tigk A=ty & 5 Utk

pay more(t] @& ®]E A E)¥} internal response(HH-HE-g)ol of3)
S8537F Al ALHJ] A AR, S Br] 3 AAARTG § B2 HE&
A&, Aulze] EAZF A& w AYAA HEZEHA e E T MY FHo

SR ATE WASA
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Michael and Cronin (200D ul 7He] AHl2 ARl H2EFE, ARIEA,
solad, =olFEYdS U E 11332 FTES ALL3lY ATFE 5%
ok, = A interaction quality(tl-2 #32), physical environment quality(= 24
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), design(t)#}Fe1), social factors(AFs]Z  Q<%l), waiting time(th 7] AIZD),
tangibles(+& A), valence(-+24) 5 9o FEHo g RFao] AFE AAs}
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(guidance communication), s=x}A]4d(parking facilities), A X (information) & 67}

A zkdol st 20709 o= F/Rale] EA kAT
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Table 26 =5 F
ME | WAE | 9E SAE | SARdE
gt 5 25 25 25
2491(H A 58 28.7 28.7 31.2
0w | exzAMl
T o 16 7.9 79 39.1
(24 d)
GES 123 60.9 60.9 100.0
A 202 100.0 100.0 ,
SeATL ZAST YE ANA AFFL AE o HBO R O
2o AA HIE7) 3342 ol TEOZE HFIE JAY SEHIEE BT
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Table 27 +o 3 wF 5

FE
EES Aas | L | wAsas

4 2 0.6 0.6 0.6

BT 1 0.3 0.3 0.9

71 A o7 17.1 17.1 18.0

71 ek 17 5.1 5.1 23.1

Al ek 1 0.3 0.3 23.4

= 1 0.3 0.3 23.7

32 4= 5 1.5 1.5 25.1

A 1 0.3 0.3 25.4

A= % 2 0.6 0.6 26.0

A 245 73.4 73.4 99.4

I 1 0.3 0.3 99.7

o 1 0.3 0.3 100.0

A 334 100.0 100.0 -
e B FAd SR Aol F2 ol g3a Y BT U
semEolth onl AFHUW Hheh PHIIAE Faol§RTFY AGLe A
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28 F8.0]

o= ==

o T T
us NAE | FE FHME | FHINE
ARy 173 71.2 71.2 71.2
w3 1 0.4 0.4 71.6
a 71 e} 7 2.9 2.9 74.5
53 62 29.5 25.5 100.0
A 243 100.0 100.0 -
thge ME Fold $HA /1YY Az MBAQ0UE JB)) I G
otk WA SF heH ‘1009 WEH o sPaks slge] 5225702 HH
wo WEE AASEom, 110009 olsh ~ 50009 Hw olehw $HE 7]
%ol 45(22.3%)31 Ao Uehgth ool Bid AN AR thew 2ok

Table 29 wj&<

NE | HAE | fE HAE | FARHAE
] 8 4.0 4.0 4.0
1009} wjqk 52 25.7 25.7 29.7
1009} o] 4~500<] gk 31 15.3 15.3 45.0
500¢) ©]X4~1,000¢] w]wk 33 16.3 16.3 61.4
1,000 ©]7~5,000& w] vk 45 22.3 22.3 83.7
5,000 o]’ 33 16.3 16.3 100.0
A 202 100.0 100.0 -
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Parasuraman and Berry (1988)2] A-folA= AHAEFZE VIR Z B/
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AT A F S =, 2009).

FHY AYgEES sty st HrislE  KMO(Kaiser-Meyer-Olkin) 9F
Bartlett’ s 4143 0.932(p=0.000 ¢ ¢ =0.005)¢]| 22 FE Z3ro] dntx H
| 71€Q 0.7 o] 3] Aoz U] wEe ad@&Add A =
Atk =3 A AFA(Composite Reliability, CR)F 3 FE4+3+=Z(Average
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Table 32 B}EA A=

& [JAA A =F CR AVE =T

AHAL| 0617
MNEA3| 0671

NERRNE il 0.904 0.612 6
qe 1| 0.656
WS A3 | 0.664
WS4 | 0.729
M2 0.666

wAA BRI 0.779 0.855 0.663 3
24| 0.747
A2 0638

TR | BRI, 0787 0.839 0.637 3
AL 0.701
4341|0590

434 | FEA2| 0658 0.754 0.505 3
4843|0631
WmEE]1 | 0.673

HET | WEE3| 0.664 0.787 0.554 3
MET4 | 0.547
A A °F1 0.822

AA = | AAF2 | 0.861 0.908 0.767 3
A A 2F3 0.815

KMO : 0.932, Bartlett : 1911.808 (<} : 210, p-value : 0.000)




ol & X (Confirmatory Factor Analysis, CFA)2 &A1=
Z7F AHE dEdA Mg ke dAE AR

A0 HA8S 7Ht wepa g A7) olm
olgel s FAHTEF AMAUS el st FAHo

E_

4 < B3 =229 2749 M AFA g wg A5E F
. WA FlolAFAA(y? Chi-square)®] A-$ 2do] TG Ao 33k
A AqRE HAAIY. 2go HAFA4+Z AF3s7] 9% GFI(Goodness of Fit
Index), TLI(Tucker-Lewis Index), CFI(Comparative Fit Index)= UHkz o2 (.9
ol Ad w wHiFzZ sty BEEth AGF (Adjusted GFDE 0.85 o] A4Y o 2
stobar #eslE, RMSEARoot Mean Square Error of  Approximation)<}
RMR(Root Mean square Residua)e 0.05 ©]3t¥ 74-¢ Agsicta A3ttt o
of th3k AFEFS thao] EoF ATh



Table 33 A A2 871

(Root Mean square Residual)

2 A el M4 T8I+
x2
, x2 TAE YAA | x2 3 JAA Hlw
(Chi-square)
GFI
. 0~1 0.9 o]
(Goodness of Fit Index)
AGFI
) 0~1 0.85 o]
(Adjusted GFI)
= ~
RMSEA RS 0.1~0.08
(Root Mean Square Error of - 4z 0.08~0.05
Approximation) zo 0.05 o] 3}
TLI
. 0~1 0.9 o]
(Tucker-Lewis Index)
CFI
. , 2, il 0.9 o]
(Comparative Fit Index)
RMR
= 0.05 o]stH 435




olz QA& AARZ Azt y* = 216.054, DF = 174, GFI = 0.903, AGFI
= 0.872, RMSEA = 0.035, TLI = 0.971, CFI = 0.976, RMR = 0.026%] A= 4}
Bt wEtM 2E dibgho] HeA g2 w870 wEshs Jo=2 yEy
o ololl thEk AR Al thed 2t

Table 34 812 8<AEA

Chi-square | DF GFI AGFI | RMSEA TLI CFI RMR

216.054 174 | 0.903 | 0.872 0.035 0.971 | 0.976 | 0.026
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ATmEP Y AgrE y? = 151478, DF = 125, Q = 1.212, GFI = 0.918, AGFI
= 0.888, RMSEA = 0.032, TLI = 0.978, CFI = 0.982, RMR = 0.027°. 2 e},
Hetd B4 Ee Aesd mE Avgel AsT AT AREs)
#AH AAT AFE Tt 2ok

Table 35 72444 =A%) B4 A}

x2 DF | Q(x2/DF) | GFI | AGFI | RMSEA TLI CFI RMR

151.478 | 125 1.212 0.918 | 0.888 | 0.032 0.978 | 0.982 | 0.027
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y? =216.054, DF = 174, Q =
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178, Q = 1.235, GFI = 0.902

y? = 219.815, DF
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5.3 771449 HF
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== A= Estimate SE. C.R. 2 &/ 7 2
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H 4 TSV EE 0.320 0.162 1.979 2| &
H5 FI-NEE 0.613 0.179 3.418 )
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x 2 = 219.815, DF = 178, GFI = 0.902, AGFI = 0.873, RMSEA = 0.034, TLI =
0.972, CFI = 0.976, RMR = 0.027
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