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A Stuady on the Service Quality Measuremert

arnd limprovemert jor Container Forts

Choi, Min Seung

Department of Logistics in Northeast Asia

Graduate School of Korea Maritime University

Abstract

A significant change of the environment surrounding container ports
comes to be a chance with a crisis. While the effort to turn threats
into opportunities is being made in various ways, it is more important
to hold a dominant position through service differentiation. To make
service differentiation, it is necessary to understand the customer needs
basically. The customer needs are to be evaluated objectively and the
scale and measurement methods should be developed to measurement.

This thesis developed the scale to measure the quality of the service
for the container ports. So this thesis examined the preceding studies
and drew service elements through interviews with the expert group.
And it posed questions to the major container liners. On the basis of
the research data, the process of the scale refinement was passed
through exploratory factor analysis, reliability analysis, validity analysis,

and exploratory correlation analysis.
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Finally 20 service items is decided. A dimension of service quality
through factor analysis presented 4 factors(Speediness, Exactness, Safety
and Convenience): 4 items for Speediness, 4 items for Exactness, 4
items for Safety and 8 items for Convenience. They are comprised of
the items for the service quality measure. These items are the demands
of the container liners who are the major clients of the container ports.

Measuring the service quality i1s ultimately to develop the quality of
the service for customers. This study presented the way to improve the
service substantially with the measurement of the service quality in the
container ports, Namely, it connected and analyzed the scale of the
service quality and the QFD(Quality Function Deployment) model. So
this study visibly represented the service plans to improve the quality
of the service through HOQ(House of Quality).

The visible service plans through HOQ reflected the customer needs
basically. And this thesis developed the scale of the service quality.
The major clients of the container ports appraised the relationship
between the service quality items and service processes, and the service
performance of the Busan port and the competitors(Tokyo port,
Shanghai port) with the importance of items for the service quality
measure. The QFD model are analyzed on the basis of Busan port.

The results of this thesis provided following implications in the
concrete. First, this study developed the scale to measure the service
quality of the container ports. These scale reflected the needs of the
container liners who are the major clients of the container ports.
Therefore, container ports can understand the needs of the customers

actually.
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Secondly, this thesis compared the performance of Tokyo port and
Shanghai port on the basis of the service performance in Busan port. It
provided the strategic issues to acquire competitive advantage in fierce
competition. So Busan port is necessary to keep the service items
highly evaluated and make an effort to upgrade the ones lowly
evaluated.

Finally, This study clarified the relationship between the service
quality scales and the service processes. And then it drew priority and
importance of the service process. This study provides the concrete and
significant methods to improve the quality of service for container
ports. Therefore, container ports can design a plan to improve the

quality of the service according to the priority of the service process.
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olo HElolWAAEL AA AAZIo] &=
skoll, 1WFTEU o] =did e oy Adute] 255 7
g, 20073 109 =7kA 19TEUZE 98 22U 2
4 EFE AoR ZAEAT. 7Y 2P 2
TAHoZ o]FoHAITE 2007 = Zimeo] AT FAlA 19 3,000TEU
= =5

Ad ol AEr 8

vi)
S
Ao
oY
)
°
—
D
(]
A
°

Y
o
ME
LL
i
Irf
U:
1,
_[
N
=)
ki

Fe AL 3k

olel g e Aoy AdAEY] Aol Hak Hd s FAZ APy
a e AE v dd Drewryel 2 Azb AW RHaAMo] wEw
8,000TEUw ©]7%o] AMuto] HA| Adutol A ApA]ek= v 5 o] 2008 27.7%,
20099 35.3%, 2010 57.3%, 20114 752% o= @7} AvdTFs A
<7ksta sl



el
R
A
—
e
H
es]
c
ol
o
o

N 1
i)
ot
B0
)
o
i
o
r—{o
o2t
e,
>
BX
i3
N
ra
o

2 5t gtx A = x| A & C
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Maersk AP Moller 14,000 | 157,000 Lindo 2006-2007
Cosco Cosco 10,062 | 114,000 Hyundai 2007
Al 7
o g
Maersk AP Moller 2 14,000 | 157,200 Lindo 2007-2008
Maersk Rickmers 4 13,100 | 140,000 Hyundai 2010-2011
Maersk Moller 6 10,000 | 120,000 Lindo 2008-2009
MSC MSC 5 13,200 | 135,000 Daewoo 2010
MSC MSC 2 11,300 | 128,500 Hyundai 2009
MSC MSC 2 11,000 | 114,000 Samho 2008-2009
MSC MSC 8 13,300 | 150,000 Samsung 2011
CMA CGM | CMA CGM 8 12,500 | 142,500 Daewoo 2010
CMA CGM Offen 4 10,000 | 120,000 Hyundai 2008
CMA CGM Offen 4 11,400 | 128,500 Hyundai 2009
CMA CGM | CMA CGM 8 11,400 | 135,000 Hyundai 2009-2010
CMA CGM NSB 4 11,000 | 130,000 Daewoo 2010
Cosco - 3 10,062 | 114,000 Hyundai 2008
Cosco - 4 10,000 | 120,000 Nantong 2008
CSCL CSCL 8 13,300 | 150,000 Samsung 2011-2012
NOL/APL - 4 10,000 | 120,000 Hyundai 2010-2011
NOL/APL - 4 10,000 | 120,000 Daewoo 2010-2011
Zim - 8 10,000 | 114,000 Sangi 2010
Zim Zodiac 8 12,600 | 142,500 Samsung 2012
- Zodiac 5 10,070 | 113,900 Samho 2010-2011
CSAV Dohle 8 12,560 | 142,500 Samsung 2010-2011
CSAV CSAV 4 12,000 | 140,000 | China Shipbldg | 2010-2011
- NSC 8 12,800 | 142,500 Hanjin—Phil 2010-2011
- Nordcapital 8 13,100 | 145,000 Hyundai 2010-2011
Coscon Seaspan 5 13,100 | 145,000 Hyundai 2011
Coscon Seaspan 3 13,100 | 145,000 Samho 2011
- Niki 9 12,500 | 142,500 STX 2011
- Dohle 4 12,600 | 142,500 Samsung 2011
- Offen 9 12,500 | 142,500 Daewoo 2010-2011
- Rickmers 4 13,100 | 140,500 Hyundai 2011
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2006 2007
S SItE d=72 SotE
Drewry 9,442 16.3 10,900 15.4
Clarkson 9,458 16.5 10,904 15.3

At=: 1) Drewry Shipping Consultants Ltd(2007.9), Annual Container Market Review and Forecast
2007/08
2) Clarkson, Container Intelligence Monthly 2} &
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[ 2-4] 2008\ AIA AElelyd A&k A
©9: MTEU, %

2007 2008
d=12 SotE d=72 SotE
Drewry 10,900 15.4 12,356 13.4
Clarkson 10,904 15.3 12,388 13.6

At&: 1) Drewry Shipping Consultants Ltd(2007.9), Annual Container Market Review and Forecast

2007/08
2) Clarkson, Container Intelligence Monthly 2} &

T3 20089 EEHE Al AHolyde HdEsS F 1537 2000TEUR
etk =, o= 2008 & A& oAk A9l 11,2357 6,000TEUS] 12.4% ]l
Tt AP E=E= 8000TEU of4ke] 28%, 4,000~4,999TEUZF 18%& =t
Aetn Qlom, 3999TEU o)shel F48 A¥He 29%% AX st Urh. o
AN FEE A BO0TEU o4 Autel AA ARoA AAse 1Fol
2008 27.7%, 20093 35.3%, 2010 57.3% % 2011 752% & 37} A=
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(2007.7)|"073tetD1 | 2008 | 2009 | 2010 | 2011

500 0I5} 136 2 1 0 0 0 3
500-999 549 53 50 17 8 0 128
1,000-1,499| 722 61 95 42 4 0 202
1,500-1,999| 826 53 71 66 17 0 207
2,000-2,499 | 692 32 14 0 0 0 46
2,500-2,999 | 947 84 137 76 57 8 362
3,000-3,999 | 1,082 66 81 81 45 0 273
4,000-4,999 | 1,553 154 278 | 381 131 0 944
5,000-5,999 | 1,300 51 145 68 46 0 310
6.000-6,999 | 740 50 235 | 301 182 20 788
7.000-7,999 | 360 14 0 0 28 0 42
8,000 O& | 1,171 241 425 | 564 | 695 85 | 2,010
g A 10,077 | 861 1,532 | 1,597 | 1,213 | 113 | 5,315

020072 7 JlEY
At = : Drewry Shipping Consultants Ltd(2007.9), Annual Container Market Review and Forecast
2007/08
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[ 2-6] AIA 10t =24 Bud £JAAGTO) &=

=< 2005 2004
SIS

2005 | 2004 XHelg dsE Helg d=E
1 1 Hutchison 51.8 13.0 47.8 13.8
2 3 APM 40.4 10.1 31.9 8.9
3 2 PSA 40.3 10.1 33.1 9.2
4 4 P&O Ports 23.8 6.0 21.9 6.1
5 5 Cosco 14.7 3.7 13.3 3.7
6 7 DOP World 12.9 3.2 1.4 3.2
7 6 Eurogate 12.1 3.0 11.5 3.2
8 8 Evergreen 8.7 2.2 8.1 2.3
9 10 MSC 7.8 2.0 5.7 1.6
10 9 SSA Marine 7.3 1.8 6.7 1.9

A= Journal of Commerce, 20064 72 312 AL

g, 20079 AlA HHolY EF e Ad div oF 11% A= F7hE
S 71559 AA @9k A"oly EF#(Port Handling Volume) 49
9,180 TEUE 7I&3to] Al oy 11.7% 71 Ao =2 oA, 4 A
Bl o] & 5 HF(Traffic Volume)> 19 4290WFTEUE 7| &3t o]
114% 718 Aoz dasa 9t

i



[ 2-7] AIA &=t 3 e dEolY =& Fol

gor Ao =€ ofal ZHHIOIH ==&

=5 SItE =g SitE
2003 314.8 13.0 92.1 14.7
2004 361.6 14.9 105.7 14.7
2005 399.0 10.4 116.6 9.7
2006 440.4 10.4 128.3 10.2
2007 491.8 1 142.9 11.4

AtZ: 1) Drewry Shipping Consultants Ltd(2007.9), Annual Container Market Review and Forecast
2007/08
2) Clarkson, Container Intelligence Monthly 2f S

2008\ 9] AlA b AEol AR 2007d 4% 9,180 TEU K.t}
11% <7t3F 59 46100 TEU o5 Aoz odHa low =5
7hE&2 20079 11.7% Ht= °F 0.7% ZQE s=td oz dAwE
ot

o 12

32



[ 2-1]1 AA &wte] Adolyxal s Fo] @ Hvt
o9 WO TEU

600
546.1
500 491.8
440.4
399.0
400
361.6
314.8

300 277.3

036.2 2481
200
100

0
2000 2001 2002 2003 2004 2005 2006 2007 2008

At&: 1) Drewry Shipping Consultants Ltd(2007.9), Annual Container Market Review and Forecast

2007/08
2) Clarkson, Container Intelligence Monthly 2fS

Agd 2 A RY, FRol A9 200799 19 7,580 TEUR T 13.2%
S7he 19 9899WITEUE AT o= o=, o 200849 A7l
T =T 364%= o 19 AdE uFT Aow qFHL Ao 5

‘:l.i‘
vl A9 2007 diH] 7.0% F7be 5319%FTEU, Af+d A 92 97% &
1

-

7beh 19 35RTEUES 7153 Aoz AWy vk o Wl Hid
(10.3%), +5(13.4%), °FZ&7H12.0%), F7(10.7%) A Feo] 10% o]

o 2 AAAE 75T Aoz s



[ 2-8] A9 AHolYA 2 &F Fo] R AW

©9: MTEU, %

2007 2008

=5 SItE =g SitE

= 0l 49,704 6.0 53,187 7.0

M= 91,507 11.0 100,358 9.7
S=0t 175,807 14.0 198,993 13.2
Sg 0t 67,125 10.6 72,706 8.3
s S 27,138 11.5 30,778 13.4
= 17,900 8.8 19,208 7.3
g 0l 16,366 10.8 18,116 10.7
< MIOtLI OF 8,568 8.0 9,118 6.4
N = OFAI OF 13,387 16.1 15,311 14.4
Ot 2|3t 17,414 ez 19,981 14.7
== 6,876 22.3 8,344 21.4
& A 491,794 11.7 546,099 11.0

At=: 1) Drewry Shipping Consultants Ltd(2007.9), Annual Container Market Review and Forecast

2007/08
2) Clarkson, Container Intelligence Monthly 2} &

2008 AlA S HHOIYETZHS 200794 19 42907TEU o B
10.8% =7tg 19 58309FTEUC ol& o= AW Y=, FFE<
F 7S FolE AW 20049 147%°] AAES VIET ]

_‘c;i_
gk oF 10~11%he] 482 FA5 T Uk Ae &+ vk



[19 2-2] AA AEoly =& Fo] % A%

@9l MRFTEU, %

180 P 116
ERTSS 147 14.7
- =

2000 2001 2002 2003 2004 2005 2006 2007 2008

A& Drewry Shipping Consultants Ltd(2007.9), Annual Container Market Review and Forecast
2007/08

20074 % Aeloly A FS JlFoz A 300 Fire] AR AHw
E=3o] o 21 SUWTEUE AelstdA 1912 4439w, 44
Fol o 221 6MWTEUS ALsAA HE ololrh ¥AFL o 13 3uu

TEUE AestdA 595 AA A AlA 30t &dwolA ¢aves 7

e
o,
N
=

s 970 Fwbol &l e, dE2 =S(249), &5t



[% 2-9] A A 300 A elant Az &3
@49 TEU, %
= HE Y|
= < st gt = J} 20074 20064 o
St=
1 (1) Singapore AJIEZ=E  127,932,000(24,792,400 12.7
2 (3) Shanghai =3 26,150,000|21,710,000 20.5
3 (2) Hong Kong == 23,881,000|23,538,580 1.5
4 (4) Shenzhen EE 21,099,000/ 18,468,900 14.2
5 (5) Busan st 13,270,000| 12,030,000 10.3
6 (7) Rotterdam HEZstE 110,790,604 9,654,508 11.8
7 (8) Dubai Ot I0I2IE|10,653,026| 8,923,465 19.4
8 (6) Kaohsiung CHat 10,256,829\ 9,774,670 4.9
9 (9) Hamburg s 9,900,000 | 8,861,545 1.7
10 (11) Qingdao == 9,462,000 | 7,702,000 22.9
11 (13) Ningbo == 9,360,000 | 7,068,000 32.4
12 (15) Guangzhou == 9,200,000 | 6,600,000 39.4
13 (10) Los Angeles o= 8,355,039 | 8,469,853 -1.4
14 (14) Antwerp I 0l 8,176,614 | 7,018,899 16.5
15 (12) Long Beach 0= 7,312,465 | 7,290,365 0.3
16 (16) Port Klang ar |0l AlOF | 7,120,000 | 6,326,294 12.5
17 (17) Tianjin =3 7,103,000 | 5,950,000 19.4
18 (19) Tanjung Pelepas 20l AlOF | 5,500,000 | 4,770,000 15.3
19 (18) * [New York/New Jersey 0= 5,400,000 | 5,092,806 6.0
20 (20) | Bremen/Bremerhaven s 4,892,239 | 4,428,203 10.5
21 (21) Laem Chabang Ei= 4,641,914 | 4,123,124 12.6
22 (22) Xiamen == 4,627,000 | 4,018,700 15.1
23 (27) Dalian =3 4,574,200 | 3,212,000 42.4
24 (23) Tokyo A= 4,124,140 | 3,969,015 3.9
25 (30) Jawaharlal Nehru ol 4,059,843 | 3,298,328 23.1
26 (24) * Tanjung Priok oIl AlOF | 3,900,000 | 3,600,000 8.3
27 (32) Gioia Tauro Ol el ot 3,445,337 | 2,900,000 18.8
28 (26) Algeciras A Q! 3,414,345 | 3,256,776 4.8
29 (28) * Yokohama A= 3,400,000 | 3,199,883 6.3
30 (29) Colombo AclgIt 3,381,693 | 3,079,132 9.8
ZEglE 2007HE JEA (RS 42 20068 F ©91). W FAA
AtZ: Cl-Online



[ 2-10] Al Al 10th Aeeldaknt A=k F=o]

w9 TEU
= 7 g ot 2001 2002 2003 2004
1 Singapore 15,671,100 | 16,940,900 | 18,410,500 | 21,329,100
2 Shanghai 6,340,000 8,612,000 11,283,000 | 14,557,200
3 Hong Kong 17,826,000 | 19,144,000 | 20,449,000 | 21,984,000
4 Shenzhen 5,076,435 7,613,754 10,614,900 | 13,655,500
5 Busan 8,072,814 9,453,356 10,410,809 | 11,491,968
6 Rotterdam 6,102,000 6,506,310 7,106,779 8,291,994
7 Dubai 3,501,820 4,194,264 5,151,958 6,428,883
8 Kaohsiung 7,540,524 8,493,000 8,840,000 9,714,115
9 Hamburg 4,688,669 5,373,999 6,137,926 7,003,479
10 Qingdao 2,640,000 3,410,000 4,239,000 5,139,700
= 7 g gt 2005 2006 2007

1 Singapore 23,192,200 | 24,792,400 | 27,932,000

2 Shanghai 18,084,000 | 21,710,000 | 26,150,000

3 Hong Kong | 22,601,630 | 23,538,580 | 23,881,000

4 Shenzhen 16,197,173 | 18,468,900 | 21,099,000

5 Busan 11,843,151 12,030,000 | 13,270,000

6 Rotterdam 9,250,985 9,654,508 10,790,604

7 Dubai 7,619,219 8,923,465 10,653,026

8 Kaohsiung 9,471,056 9,774,670 10,256,829

9 Hamburg 8,087,545 8,861,545 9,900,000
10 Qingdao 6,307,000 7,702,000 9,462,000

FoERlE 200749 JlEY

At=Z: Cl-Online



AA 10t et Foll A 9 570 kel AEely A Fols Y=
S Tl Ayrd, 20050 T AVPEET =97 9dE A=
& g AL, FAREe 200297bA4 39 E w AR oY, 20039 S VI o®
deld A g FdFddoEA, dA 5= "y Aot

[Z27 2-3] AlA 50 AHlol|ddnt A Fo]
©9: TEU

30,000,000

Singapore —e—Shanghai  —%— Hong Kong
——Shenzhen —&— Busan

25,000,000 r

20,000,000 r

15,000,000 r

10,000,000

2001 2002 2003 2004 2005 2006 2007

A= : Cl-Online

AGAA AHE uhsh o], AlolUgue Eelg BAWRE A el
dgutel Al Z15ela FAe A@o trhen gtk old @ AgelA 7
Holdawol 4428 257 ga4: tadd 29

B, 1 FAME Auls ast Fa wde @ &



o3& ol2d ez

B ogeAdE B A7o) o288 wHel Ht ATES nAUL F, B

TFoll A FaAsaA s ddoludnre MulaEd HE g @ FAY
= 2

g0 B golA Bae & b AFATE disho]

N

3.1 MH|AZEZA&l(Service Quality)

o AolMe ARaFde] Jhgst SAol dsto] Ldopr i, Fnkiofe]

MU AELE 488 750l et &Y.

3.1.1 MH|2ZH 9| JH

A 2EA0 ARG ol sehsl Ao, WA AwH FA AL 2
2 Wast gk FAe U@ Al AFAe ATH Ao #iel whe
Aol& molm Utk ole @ HolE AT Garvin(1980)S EDS MY
4o, AE FAA D, A4 FAA AT, AL FAH P2, AR F
A R B 7bA ZPeA 4@ dvka sk olew F4e
Aol e AW FAA, Aul2FA Ade Auzg 54 19

oo, AFEA A oA Jide]l dRbA o oS o Xt
Parasuraman, Zeithaml, Berry(1985)&= AH|A2EFd S “T o] Ay 7]
iy &9t 250 AAE R AMua X ZAtole] U FU"E A
o] gt} Gronroos(1990)= AMHl=Fd S “AA Aux Aol gk A 23
ol AMulze s 7t RS Blug Aol i nAe] B}
g0 w7 AHolgtl, T3 Parasuraman, Zeithaml, Berry(1988):= AH] A%



A& 54 MUz el Bd e Aty dd &2 HETE A4l

]_

i

Of
32

o, dutH oz o] dH Aok wol ol g5 Ut
2~

FA, oA (199N AN 2FRL Uide]l 5A Auze FA o
FoH duig Rolshs Aoz Jdstety, auAs AuaE ZvEw

A2 Aulz=FEe] dE Fu4 A S A Ha, 29e Fu4 S
Abd el 7ol A ARl a2FE ) Blust A He, 2 Ay S /ERESo)
Aok o =44k

Mu]2Fd 2 s £A4 o] ofd K ow FAE Y] wdd, A
H 2528 FJ7te o tekst 7|Fo] 18 ¥ Y. Parasuraman, Zeithaml,
Berry(1985)& Au] =% 4L Z2 I (outcome)d] F2, 74 (process)e] EA=
T35t Gronroos(1978, 1984)+= A H] =% 2 & 7]+ 4 (technical) &%,
7]%s A (functional) F2 & T8ttt 7|4 (d34) F22 AMul= A
7F YEbd o] Fol 1 HHlx7F W 7hE = "What”) SH S oH|stal, 7] 5
(HAA) F42 AHlz=7E dgs = A ABj=7F H7HE = "How” 9

X

@Wo] XA & Qu}. Zeithaml, Berry, Parasuraman(1988)2 117
w4 AL FEF MulaFdE Ueyds oY 7bA F2 #2420l (Gap)
of ols FIFe Wwow, 53 MHlzolA Az FALS e &4 7Y
o AAlm aAFo] W Mu 2] Az} Ato] o] grEelal A skl

Gronroos(1984)= 71 th ¥l A B]29f A ztd MH] o] F 74 4 8
o] MujzFde] AAETL STk AMRlaFde] VeA Ade An
Hom HAE 5 e AdQdd, uAo] 7P ae FaAfodA Fods
Wovs YedFe, ozl Aulzs Add AiaA el At

Wae] gEage] FAW | mAdA Wol 9= AL wath Ans

o

B>
2

s
s

ﬁ%



Aol %A AN mAe] AusE o €A AT Aulz A

AL oE9A AP E=7E e E Aoy FHAHoR 9y Aol o
"4 o] T},
el 2F AL F 3 A (intangibility), ©] @ A (heterogeneity), A4t} AH] 2

H] & 2] A (inseparability), A8 A (perishability) ¥ #& Au] A~ 1149

o Qstel AnAel FA WAL ST F Az o) Pohat
A7k W o aemE AusEAe dNHoR Aud FAo of
% Fud FAe AdosA, mAd o8 Ay A 2E A (perceived

service quality)Z A<= 4 9lti(Carman, 1990).

3.1.2 ME[AZH2| £F

2)
Berry(1985)9] 7 ol §, AH|AFde] SAd A3 A7 F55 Wopsk
[e3]

o QwmHoR, AusEAS BLE
4

F4do] st A%
G Mulzo S-S et MElAEdS AASA dh
Parasuraman, Zeithaml, Berry(1988)= AW AEL E2 S X173 u o
dALde] Mdow AztetxA] gfow Fdo] B Hrbes v adEd
g Aztoz olFoztta 9t ol AMuaFA sldo] taEHA
= 7HA L dve Aolgt & & v wEkA, A4E AHla2Fds 546
= WHoRE AVIHAL e dFREY A5 BIdE AR o]FolfE
g F U, oYy Iy HEES I AMAES AH=FHES A7
kA €t}



3.1.2.1 SERVQUAL

Parasuraman, Zeithaml, Berry (1985, 1988)7} #| A gt A v A~E4d =AH =
?l SERVQUAL®Y 71d 4 Edl& Oliver(1980)¢] “7ldl-Ad 3 &YX 2 d’ o]
thoole WSS dststr] fa AAE ek Aol EdA doerA
ol2]g 7l o] SERVQUAL®S 7] %7F Atk 1 Oliver(1980)¢] wH=:/
RS ATt Jid s E = TidieEeld ‘ARt 54 dss 8T
W o dete s e A Aol v FE'S ovst=d whelo,
Parasuraman, Zeithaml, Berrye] SERVQUALOIA 2] 74F2 ‘An| A7}
5S4 B 78T W dete dAdas' s 7= Aoltk(e] 84 1997).
Parasuraman, Zeithaml, Berry(1985)e] o]&] A& 7l d AMu~Fd 3
T Agole 97/ &, 107k Abdo =2 A 5 =1, Parasuraman,
Zeithaml, Berry(1988)= ©°l& ©A| AFAFE F3to] 2271 &, 5714
AHd o2 gtk 5719 AU -2 3 A (Tangibles), 212 4 (Reliability),
Hk-S- 4 (Responsiveness), 2HA14 (Assurance), &4 (Empathy)o 2 ¥ d %
t}. o] % Parasuraman, Zeithaml, Berry(1991) SERVQUALS A& 4 o
2 FAste ‘4 SERVQUAL'S Altetdth. =4 SERVQUALS
9] SERVQUALe|A o] &% F4 Zd(should)S HsHwilDAA xEd st

=] - =] O - = =] - =
gom, RAHe EAS FAH EPOL WASE Fo £4L T

2l ® Rl A
o] A

AMul=5d A3 B8 7P AA40 AR AHla2Fds AT
g A TdE SAYE AJAY oF S 7Ithe A7k Aol
(difference score)& ©]8% ZANA ofyW w@x] Ao gk Azwrs A
7 =A s E v A o] 4= (non-difference score)E o] & A Ao ) A
o] t}. Parasuraman, Zeithaml, Berry(1994, 1996)= A% 02 F 4 5420
Ao W (variance)?l A7 ¥ Au|=F Ao g oSy 2 AWYS



ol mA s Aol gitel W A%S FHse o] FAstm
1

= 7ok A el o

Parasuraman, Zeithaml, Berry(1988):= AH|AEA& ‘o] HuH| A
e ol AR A AuAE ] A Aol pHWE 7ioieke] A
o’2 Aot At. =, AH]2EH(SQ, Service Quality)S A Zt¥l Mu| ~F
A (PS, Perceived Service Quality)oll A 7]thgr A n]=% A (ES, Expected
Service Quality)< #l #t3 Zohe Aolth. of7]o A, ‘ES>PS o|¥H &
T ES=PS o)W mEE ES<PS oW o)A ’olgt = Aot}

gk, Carman(1990)> SERVQUAL X 3 o] 47}%] X H] 2=4F¢] () o] of vl
et AGREA AR, BASTFA)NA By FHASA wolso A

4 deAE AFsch 2 2%, SERVQUALS 7A4st: 3Bse o A
Aol YA, TRo) BE AuE Aol AGHE AL ohetm s
A, A A zaeivhe ol SAETE Qoler @ BadE AVHE

o} =, Al 2F4d S FA = 292 Parasuraman, Zeithaml, Berry(1988)
7 ARk 57hA] AP o2 AR Zo] ofyel AMuls {3 wel AR
2 5 dom AuaFde SAFE AALH e £ e sl Aulz=e A
ol A A EojoF k= FA o] AV g

Parasuraman, Zeithaml, Berry(1988)el 2J&] 7Hut®l SERVQUAL-2 19884
o] ofel AFAEo 9o ®eol] o] gAY, 1 ¥ Cronin, Taylor(1992),
Teas(1993) &< ol & Hl#stL AL EDS A A 63

3.1.2.2 SERVPERF

ok

Cronin, Taylor(1992)+= AW~ EF2 S ‘At 7109 o’z sid s}
SERVQUAL thAl ‘Aa'wto g2 =H3s= SERVPERFE A A3 9]

il



< AMulaFdo]l HER Jidstd & e, Ads Veer & SAS
7140 A aFde] e BEE "84 g & ol e 5 A sEva

ettt

Cronin, Taylor(1992)= SERVQUALS TA st 2270 35, 570 299 A
BE2AHuwo 7 FAH xAEo SERVPERF 2 %9 Parasuraman, Zeithaml,
Berry(1988)¢] SERVQUAL HX=E #Blust7] #sto] 4744 A (=3, 3%
HA, AL, 2EFE)S o w Al A2, SERVQUALS
Aol d 474 Ak Foll A 27FA AF(2 ), sfAESFE)d Rt A
3 o2 yEld oy, SERVPERFE 47h4] Ak BFel] A §e Aoz
B}

Cronin, Taylor(1992)+= Parasuraman, Zeithaml, Berry(1988)7} || A] 2k
SERVQUAL HZE FAS & 227 F5L& Fdsivn das gt
SERVQUAL #H®eol &g AMulxs:d H7kol A 7]t (expectation) ] 7H'd
o] ddAow Rost Askg FAo] ofHdr] wEol, et 7Ivhe] A

oz MulAaEds SAHE AL £A7F e F v A A6

Cronin, Taylor(1992)= AjH]| =% 23 ARSI AAAN S 93517
A8 Z1oet Ao EYx #HH Y, § SERVQUALS A-&3Fo] AJH] 2~
FHE FAS e AL AV Ao AAsta, olE AFeh] Hs dwk
A

@)
=
o
B.
B
—
Q
=
S
=
—
©
o)
)
rlr
—(J
=2
>
2
[-‘E
R
l-lO
>
=
1
e |
i)
=2
o2
o2t
o
=
rir

ol s h F, V1S SA45A ¥ A performance) TS A 5=
SERVPERF | ¢F4< A<Tst7] fsto], 4714 SAH=7(SERVQUAL, 7=
SERVQUAL, SERVPERF, 7}% SERVPERF)E vHluwEA35t9 . A4 HAF
S 93 dAA 3 AR (stepwise regression analysis) A3, SERVPERF7}



U x =75 wste] Eakel B3k AW (RY)o] 7HF Eokrta F4egl)

Cronin, Taylor(1992) ¢lofl = ofe] d+x=¢] SERVQUALY A HES
A 718k A th. 3], Boulding et al.(1993)2 A +ZA3 SERVQUAL 2 E=HT}
= AZE AAws Ay SA4ste =7 AvAQd AuaFdoly Bt
sl AdA B =2 AAdAE Bty FAskA.

Brown, Churchill, Peter(1993) SERVQUAL®] AMB]X~EF A =A==
o 7HE #EEd =grolu Aol el o7 MHl=FAE e g A7
AttaL A Akt ol wet, Ziiek Aykel gts SAske] Aot 7d
o] Apolgt'& o] fdte W ETE Zlidol HF AAFLEE SHA A
A st g53 v Aol A = (non-difference score)E ©] &3t Z o]
no Adsiv= F4S okt

Carman(1990)2> SERVQUALe®] 7luji7i'ds A= 2 & 3ol SlojA 7]
ol wiste] ‘should'#h= 7Hds Ao 2 o] Fx EA A7t
k= Aol o, Zldiel Wiet A Aot =2 A oite] Aol
FSebar, ek uAo] e ZltiE AEs] 4 I X AL 7
Tof Bl "Hojd 5 dra ekl

Teas(1993)3= Parasuraman, Zeithaml, Berry(1985, 1988)7} A A&+ ‘Al 3}
b 7t o]’ Edo] B AdHAA wAHSE HESL o, I U9l
SERVQUAL® 7Hddel &A1 3 7lhol'd o] 24 Ao A st
Utk A A Ak Teas(1993)+= o] 2jgk SERVQUAL® A5 S 3l

st ¢ ody Az oA FF(ideal standard)e] MES ETA T

flo
ol

R

EPX & (evaluated performance model)S AIAIeFS1 3L, EPRE S o] &4<]
|2 % 3lo] SERVQUALY E34 71 NQXE & (normal quality model) S #|
AR & ATl A Teas(1993)= 7| e A (criterion validity), 70 €}
3Fd (construct validity)ell tist HF A3 EPE I o] SERVQUAL, NQE

Juct $sta F4ed

N

Bﬁ >

_.L4
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3}, Fe mAe] rrelztel e )
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9] A (Convenience), 974 (Linkage) &2 3%

1

1l

i

A A (Potentiality), % 24 (Exactness), ¢Fd Al (Safety),

[e]

714 (2006)
2 gete e oy

Al 4= 4] (Speediness),
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o 28] ~(Port Operational Service)® ¥3&



8 =-A 322 (IPA, Importance Performanc Analysis)S S3Fo] Ajv] 2~
A 3RS v 7HA HFEEF, A4, 3Y, AR FEske el
oo gk AALE S AU S HE AFEE AuAEdE HEe
SERVQUAL®NA AAstL U= 2271 & 17] d&5S F71sto] F 23
el SAHYES o] &3ttt

AW A(2006)2 FHEFA A FHo Aol mATI v A=
= of e ZAHYHAAES dldo
FqstAY. F ASFE AAdwSE =A% = SERVPERF WA o2 Xu|X2FE
A

1

fr
EL
2
il
M
BN
>,
il

2 Foto] F e FRom FARAm, ANiFL AR WAEA,
NHED, HEAEEA AR TR}
Heh, HHA002)E FUBFAULFD Azl B 9

A, A=, HG2200D)s Fbn g A o] Bk Aol s

=
FHAE dgoR MEZAE S Gl AuzELE FFAA
A

T AFoAAE SERVQUALZS 570 29227 dE)S A 835t 7diet A
}E FAA SAYed, 7IHE 54T uf SERVQUAL® 7] dl(should)
2 Teas(1993)7F AA e +=AH 7]t (essential) & HFHo] =AsA;, A

A3, FebAn]2Ed A9 SERVQUALS 57FA Aol obd 2744 A

fow vehgid, & BAAAHEDN QA4 A, SHA,
H, FAeR TEAY

Ha(2003)= HHEH YA ES dAdoz 3 AExAE Ssto] fyuet



Chinonye(2004)= *&FAGA L FEUHAE Hdor 3 dExALE
&kl yolAelole] F #FwH(Harcourt®, Lagos®)ol thdh MnlAumds
H7tet Attt & A% SERVQUALO A A|AlstaL 9= 57FA A4S o] &
gto] =A 389 =d, SERVQUALS 227 IFEE
42 AT A 127 FF/oR SHacto] FASAT EI, AH 23
Aol gt 7ot A4S FAle SA 8 F < "l

Lambert, Stock, Sterling(1990)> AH|2=Ed RFPo] EFAH2E F4
sted ol gd F d=Add et AT 5kA A

A AoE BRANLEL TAAL] A8 4L AwsL ogF &
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o =

deo] EFAREdged 484 =
AoEee] A aEd BRYgS A
Hopkins et all(1993)> *&AFY S o= 3 nA4(35)9 &E/AH
2322 Azt tfg Ao A Parasuraman, Zeithaml, Berry(1985, 1988)7}
AA g Aot 7o) Aol's AR I MU AFA BYP S o] 85

FeFA el AFAsh ol guAzre st sl Ael's Py
oF ATeAE e dAe 4R AWAEd AT Jgsn
gom, $FERANLY AFAE ol nA S FEAAY



Beinstock, Menzer, Bird(1997)= AlH]2=wlA® Ao A 7jtE o] &4
Hds Edz AHagd 99 2 B2 HS Aol A AsHe A
H 223 A Fuiddor gdstels ARE st 5 dolA
A FulaAEe] FFAAEZREH AFLE FHRAAHAFH o
Zlg et A Zkafol s FA AT olF A, EFARIZ E EdAT
ol =FAREE A 4 AdY seHess FEENen, 2
WA o2 A A A (timeliness), 7F-84 (availability), #| 24 (condition)2] 37}
A B2 S AA s

AS7HA dud AgAFES Fas 2d, dFEe] dolA Aux
wde AT W, vt o w AL§ ¥ = SERVQUALS o] &3sto] A vef
o] zpol’el wmigrE Fa vk Aduks SA 5= SERVPERFE o] &
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A7Z B2 vla IAEE AFEE] 23 9low, dAAlE= Motorola, Hewlett
Packard, AT&T, GM, Ford 5& H %3 B2 t7|dE0] A=4o= &8
k1L 9l th(Sullivan, 1986).

QFD+= 179 &35 AFolyt AMujze] AAGANRE vbdsio] HF A
F9o o8 7HA SA 0w AAAT= Aog2ZHA ‘mAo] dste AF e A
H 25 AAksted 2 548 5 Atk whebA] Auj=4kqd o] Aol A
2 T MAE uAe] Ade Wzkslal, e 7 T2 A A0 A3y a9

To| QFDE o gale] AuAEAL o

WEo AHA JFe 77 1)
S Ae e Eddolt & & YA & AAY & B4, 2000).
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== 2= == 0t al= =
BE(==) 86 73 83 58 61

HI2(= =) 84.31% 71.57% 81.37% 56.86% 59.80%

102 102 102 102 102
(100.0%) (100.0%) (100.0%) (100.0%) (100.0%)

a2 SH7Ide st dstolth AAE W82 tao [F 4-3]9%
2o FAlA o Aury 10099 vRke 87H(7.84%), 1009 o] 500
of el wrke 770(6.86%), 5009 € o] 1,0003 mREE 217H(20.59%),
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[ 4-3] 9749 sty @

BlE M= 2 (%) SHMES(%)
1004& 0Ofgt 8 7.84 7.84
100~500 & 7 6.86 14.71
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1,000~5,000&4 & 23 22.55 57.84
5,000 & 0l&f 43 42.16 100.00
& A 102 100.00
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209 Ol&f 9 8.82 100.00
& A 102 100.00
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4.1.3 BME QoA

= o8 FAMNIEAL)E FAHsLA st
NAAA zZF APdEd e A=A A (Unidimensionality) S 7 A sF7] $13}
o] Churchill(1979)2] Aol Al AA g HEAHA dags wpr),
A AwF umket o], AEolYFNbY] MH|AFH A
skl WA 2070 AMu 2 ERES Y A QEME FdsAT
3]

A 2 A (Principal axis)¥ 2 2zt

et
N
o =t
(3
ol
ol
)
Ho

Al

-+
o
fu
L

Ho

#(Eigenvalue)= 1.0 o] o= dtof &A1 H aQ&As s A3, Q&
A(factor)®] = /= YEyom, o5 8
dsle Aow BAEQT.
A, KMO(Kaiser-Meyer-Olkin) 9] F 24 g+ x= (MSA
A (Bartlett’s Test)2 Sig.(P)=0.000.2 e Q08 S S35t =1

ZAZF 9= Aoz HAgad £ 9t}

>

rlr
o
(0,¢]
N
L
jur)
=
i
S,

[ 4-5] &4 4 ad&y A3 (8909 )

Factor Eigenvalue Difference Proportion Cumulative
1 9.78336063 8.25476475 0.4892 0.4892
2 1.52859588 0.22945511 0.0764 0.5656
3 1.29914077 0.03555903 0.0650 0.6306
4 1.26358174 0.52048882 0.0632 0.6937
T KMO(Kaiser-Meyer-Olkin)2l 3 &2 8f = (MSA): 0.890, Bartlett’s Test: Sig.(P)=0.000



A ow QAANFS 04 olstold T AL FoAo] AL, 05 ©]
Aol freojAlo] =uia BHEd, ¥ dAFo A= Gerbing, Anderson(1988)2]
oS grstr] f8 05 ol al™AFS 7]

02 39 tHHair & Anderson & Tatham & Black, 1998). &4 A3} =

£ guso] 05 o4t AAAATE RAo M, 2079 GRG0 BT

Ho

[3 4-6] B4 aQ&s A3 (2944 F)

= Factor 1 Factor 2 Factor 3 Factor 4
17 0.75549 0.10880 0.32621 0.11929
15 0.75223 0.06332 0.13186 0.20873
16 0.74931 0.28398 0.16998 0.07504
20 0.67458 0.33550 0.29747 0.09252
13 0.66367 0.19458 0.24967 0.27623
18 0.64193 0.34190 0.34649 0.20090
19 0.62962 0.20624 0.10857 0.32850
14 0.61291 0.21091 0.16852 0.26020
6 0.18876 0.86613 0.22577 0.16093
5 0.20389 0.79819 0.22535 0.18322
7 0.27076 0.79550 0.17863 0.05320
8 0.36272 0.58970 0.40739 0.22379
12 0.16949 0.18313 0.83059 0.03086
11 0.28477 0.19850 0.78928 0.19121
10 0.35600 0.23190 0.67704 0.22221
9 0.23329 0.18191 0.65120 0.23525
2 0.22514 0.14063 0.26331 0.84053
1 0.31042 0.07635 0.15664 0.83336
3 0.30747 0.48002 0.04205 0.55650
4 0.19734 0.35328 0.46487 0.53292

Eigenvalue 9.78336063 1.52859588 1.29914077 1.26358174
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[ 4-7] A=A w4 2+

a4 Correlation Alpha if item Cronbach's
Communality with total Deleted Alpha

13 0.616961 0.715942 0.894882

14 0.516248 0.639750 0.901488

15 0.630817 0.669926 0.898890

Factor| 16 0.676639 0.721822 0.894366
0.907807

1 17 0.703243 0.746465 0.892193

18 0.689385 0.753516 0.891568

19 0.558658 0.645702 0.900978

20 0.664669 0.734193 0.893277

5 0.763038 0.744854 0.865958

Factor 6 0.862687 0.836851 0.830906
0.891321

2 7 0.740869 0.754268 0.862448

8 0.695369 0.708392 0.879393

9 0.566918 0.631967 0.843708

Factor| 10 0.688268 0.707579 0.812529
0.855708

3 11 0.780021 0.756308 0.791741

12 0.753102 0.699879 0.815764

1 0.821211 0.699966 0.792352

Factor 2 0.846291 0.792332 0.750728
0.843557

4 3 0.636411 0.589259 0.839514

4 0.663864 0.640044 0.818242




Factor 1< 871 3-%(13, 14, 15, 16, 17, 18, 19, 20), Factor 2= 47] 3=
(5, 6, 7, 8), Factor 3& 471 3-%(9, 10, 11, 12), Factor 4= 47) Id=(1, 2,
3, o= uyEuyd. 8d8HE Tt ==" 7 2d&(Factor 1 ~
Factor 4)ol tisto], 7z} 8955 FASte SAFZ S 344 Fad
A A4S Fsdtt. WA, Factor 19 tid 4 Ay 2E AAAFTE

o] 0.4 o4& el 2lrh

>

(% 4-8] $A4

4

HA =4 A3 (Factor 1)

13 14 15 16 17 18 19 20

13 1.0000 - = =3 4 - - -

14 0.6227 | 1.0000 = = - - - -

15 0.5461 | 0.4448 | 1.0000 = - - - -

16 0.5052 | 0.4682 | 0.6038 | 1.0000 - - - -

17 0.5153 | 0.5436 | 0.5836 | 0.6750 | 1.0000 - - -

18 0.5922 | 0.5738 | 0.4902 | 0.6156 | 0.6871 | 1.0000 - -

19 0.5196 1 0.4110 | 0.5149 | 0.5060 | 0.4993 | 0.5170 | 1.0000 -

20 0.6232 | 0.4858 | 0.5159 | 0.5789 | 0.5675 | 0.6293 | 0.6118 | 1.0000

P RE des 7o E 0.000100A 7ol A Y

i



+ < Factor 20 g &4 AuaA 4 Aoty &4 23, =
< AHAFEe] 04 oS UEH U
[ 4-9] &% AaaA £4 A3 (Factor 2)
5 6 7 8
5 1.0000 - - _
6 0.8056 1.0000 - -
7 0.5859 0.7338 1.0000 -
8 0.5927 0.6307 0.6840 1.0000
T2 A E 7eAeE 0.000100M 7oA Y
+ < Factor 3o wigh &A% AyaA &4 Aiolvy. &4 Ay, B
< AHAFE0] 04 oS e At
[ 4-10] &4 AaaA &4 23 (Factor 3)
9 10 11 12
9 1.0000 - - -
10 0.5876 1.0000 - -
11 0.5544 0.6462 1.0000 -
12 0.5127 0.5764 0.7056 1.0000
FRE AMEISE ROASE 00001014 570050
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1.0000

0.5303

1.0000
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717 B9 4 (Criterion Validity) & shbel &4 eluh el olg 24 o]
of:= EAAMY e gle}, e £4olut AYE ZHAsed /Fel
Ho] MEe]l AEE dobd & Ut PAR S GRE Frh o
AT Bl Reluhy] wEe] ;e s wEth

rlr

N A e 3 A (Construct Validity) S A =17 AA R FoS A=
7, e 2ARAZE S8R st FAAAR Jidel AAR FAHEA
oA AAstA FAENE=TI B FARA, AFEGA, HHEETA,
ol Bt o2 FEHT.

AT et A (Convergent Validity)2 #dd ES A= g2 FH =T
st FAHFAS A, olF Tl Ao FAAES =2 FHAA

ZA s oF strt= Aol FHEFF A (Discriminant Validity)2 Al = =

f
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=
slsta l=7kel w3 Ao A, Azks Jid ol BEl= JidEd w2 dad
W, 7iE ARk S48 7] Brk= Bk #A SAY = 9l
A= 7HAA o= AolH.
ole1 gk B4 (Validity)= % 7Fel7]l feko] 285 = SAA

oA o= A B (Multi-Trait  Multi-method Matrix)¥ £ ¢1 24 (Factor

N
o|\
2
L
[o
fr

Analysis)o] QEd, BEAnEgREe BRFoE dddte] AnHow
SRl wol o] gHTh LAV ¥ AYE FHYFBER 4B
BA} BUE, AW $4& 2E 490w IFHE oM, odA
39 892 AEUEA £42 2 Boie delol Q7@ soln

AfAoR B AFoA Fad QLA A RS
dadA w4, A BA T& St JUEd AdES FTHEE B oW,
7 T e 73 (Convergent Validity)? 3 €94 (Discriminant Validity)& 3%
gHetE A e A (Construct Validity)oll = #A7F gl 3oz fdgc)
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B AdAME gA dE A"olydrte] MuaEd
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© AolM= Aeelydute] MulaEd AU (SA)I Bk dAl A

LA AquanER s)Egomele] B 59 thEIARAYS Eo}ol
ot

=
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E

i
H
i

5.1.1 MEI~ZF Agnh HA M| SZHO| ZA

Azre] B#AE vFIARA S Foho] GolE . FEMFE S ANkA

TE= /I AH=Fd A4

g4, kA, &) AASAT. 4 Aula2Fd AdEY @&
M A2¥ =9 8045 (Factor Score)E ©] 831

I AEA Aol I AT Wi oF9 [% 5-1]13% #u. WA, 3

AP 2y AF=E Yl Fgrel 165409, 21 &2 0.0001=

A, BRAR] FY5E 0.06RTE A ol RYPo] HARkH o {93

Aoz el ek, sAgAAe] AuaE A E(RHE 39.05%9 AL

2

A MuaFdel e mAS 4 MulaEd Adse] F49 A

ghol thstol AvRW WA, HggS FF3td Alg7F 039573, tik 4.99,



T gES 000012 o3 Aoz yeiuv. AJAdS
< 0052002 foshA] &
0.27228, tat 343, o ZE f
Aoz Uewth AEAdS E2F3E A7 036804, tih2 4.64, 92

0.15592, t#k< 1.97, 2
e mEsE A5

(% 5-1] BE8 ALY AAAA Aol 2FQ)

d
>

EH
MN
_E

>

st A7t
=

U
z

Py
o

o
3L
ks

ki3

2 0.0009% fr

ot 1o

=
=

ABIASE Standardized Standard

. t Value Pr > |t|
xH& Estimate Error
oM 0.39573 0.06874 4.99 <.0001
PSR 0.15592 0.06874 1.97 0.0520
SIPS A 0.27228 0.06874 3.43 0.0009
=P 0.36804 0.06874 4.64 <.0001

Model: F Value (15.54), Pr > F (<.0001), R* (0.3905)

olg)d A2 E EYR Aoz AuHy

Ge A AMEEAD Foe vAE Ads
(0.39573), 21443 (0.36804), ?Fx74(0.27228)¢] +o=
FA4on folaA e Aow BAHT



A% Aol @ AAE WEe ol [® 5209 2t WA,
Avge 2y AFYES et Fatel 132300, 2 S5 000012
A, BAAA Fo5F 0068 THE A4 Aold mao] AwMHon §ow

AOoR vehdth £, AR Ayee A=R)E 3530% AE

(& 5-2] B3 A RN AN 2 TEE)

AMHIASE Standardized Standard
_ ) t Value Pr > |t|
xH& Estimate Error
oM 0.35758 0.06661 4.38 <.0001
PSR 0.20855 0.06661 2.55 0.0122
SIPS A 0.24453 0.06661 2.99 0.0035
=P 0.34901 0.06661 4.27 <.0001
Model: F Value (13.23), Pr > F (£.0001), R® (0.3530)
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# AF7E 024827, t3k2 296, Y gES 000397 FoF Aor Yey
w3td Al7F 0.20390, tghe 243, 7Y SFELS 001700 %
Fojgt Aoz veyth A4S mFEdE A7 035646, tie 4.25,
TolgtE2 0.0001= ol Aow YERR

)
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=
oX
flo
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[ 5-3] =3 A 240
ANEIASE Standardized Standard
_ . t Value Pr > |t
X Estimate Error
oM 0.29396 0.07038 3.50 0.0007
&ty 0.24827 0.07038 2.96 0.0039
otM A 0.20390 0.07038 2.43 0.0170
=P 0.35646 0.07038 4.25 <.0001
Model: F Value (11.24), Pr > F (<.0001), R® (0.3167)
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TFAH o2 A (Mother Vessel) &, "F8=2 £ FHIZE 7]}
= AARADEE FAE e A4S of 453 o= wuH WA Hrheta
A= W, I H (Feeder Vessel) &, PF32 £ FHIRE 71Fs6HA

(£ 5-4] Au=E2 A9 3 3n a2/ 4)

MElASE Xt - = GOl &l == g t Value Pr >|t|
24 34 5.0294

NS 1.64 0.1031
s 68 5.3676
2 34 4.9485

ety 1.03 0.3062
oG 68 5.1618
2 34 4.8382

OHAl 1.73 0.0871
ngae 68 5.1912
2 34 45110

B o & (%) 3.35 0.0012
oG 68 5.1360

* T-Test 2I(RA4E=<005), 2152 Haol Ao} Ye &=

ojsh 2o Avte: FHHRW, wA(HAHE BN AYdor TR

g A%, wakgre] AusFdel ti@ @rkel Aok fHoF FYe Wel
golul, WMol ol me WA mAol sEAel wa Aoz v
Brbetn ks AL & 5 AUtk werd, Farae] quls AFFAE 1

A& B dudes FEste] MulaE 2ds) st & ow, A



522 =H4 HdRo0| 24

w Aol aACAAE FAAARL = A AALR ek bl
a

Mulz=Edo] dg HrkE vlus v A4 e b5 [ 5-5]9%

B AuaEd Akl tieiA = A dAbek o) A Abe] UM o) A
ol AR FoetA ¥ vEtya oy, AR SAdA R 9
SA ALY "7 B2 AS 4 v wEkA, Bk Aus Al
A= 2ACGAS T4 dA e A date Fiete] MulaE s s
azp g, FHer gAY HEHS =d F JES =Hfer &

Aol

[ 5-5] MnlAaE2 AR v al(s4/2 =4)

NHIAZR Ra| 22 HI0IE & o R t Value | Pr >t
2 39 5.2821

NEFE 1.13 0.2622
Q=2x 63 5.0556
2 39 5.0962

=P 0.61 0.5405
Q=2 63 4.9722
2 39 4.9744

OFF 0.15 0.8820
Q=x 63 4.9444
2 39 4.9167

™ o] A 1.70 0.0930
Q=2 63 4.5972

o T-Test ZUH (AL E<0.05), 252 B9 A0} e at52 e A2 LHELY
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4 0.1210.11/0.10{0.10/0.09]0.09|0.10(0.12|0.09| 0.09
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