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Abstract : The aim of this research is to overall analyze/classify

characteristics of Asian major ports. To achieve this aim, we firstly

pointea out critical problems on research methodology and research scope which most of previous research have, from related literature
review. In order to overcome those problems, major ports in Asia were selected by the objective indicators, and both algorithms of
AHP(£nalytic Hierarchical Process) and FCM(Fuzzy C-Means) that revise weakness in previous clustering method were used. Through
these Fybrid approach, it were found that only 10 ports of 16 major Asian ports had their own phases in Astan major ports. Those 16
ports were classified into 6 port groups, and also membership degree of each port within the 4 port groups and ranking of each ports
were awlyzed. Finally, based on results of these analysis, present status and future direction of Busan port were discussed,
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Table 7 Results of analysis : AHP

w3 243
A Bk e [N s b | A7 B S0
; o ‘ on| 2| HEE A O A
- - - Fur (0.108) | (0.297) | (0.098) |
= cha, s as, ek Hongkong | 0220 | 0087 | 0092 | 0197 | 0107 | 0153 | 2
- ) Tanjung Priok, Qingdao Singapore 0208 | 0086 | 0109 | 0347 | 0.166 | 0.174 | 1
£ 573 Busan 0002 | 0074 | 0059 | 0101 | 0121 | 0084 | 3
£ A7HE N Kaosung 0000 | 0093 | 0063 | 0059 | 0.007 [o0082| 4
LHEHA e &3, #skel, Port Klang, Keelung Shanghai 0068 | 0037 | 0033 | 0040 | 0.042 | 0049 | 9
|— ¥e Leam Chaabang, Yantian Port Klang | 0039 | 0072 | 0050 | 0074 | 0061 | 0052 8
Tokyo 0035 | 0061 | 0041 | 0050 | 0.046 | 0042 | 12
3.3 AHPHE o|=3l ofAlo} shate| HI} Manila 003 | 0072 | 0076 | 0037 | 0083 | 0057 | 6

Tanjung Priok 0030 | 0023 | 0046 | 0046 | 0.031 { 0.036 | 14

AHPHE olg3ate] Futd Hrtely] AsidE FA4aa9)

AR5 Faloh ST AHPHO] A8 71EA e A @i g Yokohama 0028 | 0083 | 0070 | 0056 | 0.087 | 0056 | 7

] 2 (Pairwise Comparisonyel S8 T2 SHA% T4 Kobe 0028 | 0157 | 0061 | 0084 | 0075 | 0062 | 5

= panson : = Tl Leam Chaabang | 0027 | 0038 | 0018 | 0012 | 0.009 | 0022 | 16

225 vluste] ZIEAE polshs A g R el @ Yantian 0026 | 0046 | 0049 | 0043 | 0,059 | 0040 | 13

& Aol wEG Al dider ANl AEAA [T g 0026 | 0019 | 0043 | 0036 | 0035 | 0032 | 15

xR, FEEok] A A AN BFE HAEI Pl Keelung 0024 | 0052 | 0001 | 0017 | 0017 | 0045 | 11

g8 == Zo| vrgA s Nagoya 0023 | 0061 | 007 | 0017 | 0.080 | 0.046 | 10

Table 6 Pairwise comparison and consistency ratio 3.4 AHPHS o235t statzzEle| Ty}

I R S L P ooz pa amzael o) AHPYE ol S3tel @
AREEY 1 [3288( 1958 | 3273 | 3159 | 0387 WA ARG FIIA o8 AN, Table 494 T
ghrizel 0307 | 1 0209 | 1.268 | 0924 | 0.108 4 wAe RS olede] 7o, 24 T Table 6]

AHP VX2 #8279 AHPY o8 svhitzle] 98 =

271308845 | 0511 | 3344 1 3073 | 3242 | 0297 29 % ooh 2R Table 87 2t
selgulg | 0306 | 0789 | 0325 1 | 0891 | 0098
4 0317 1082 0308 | 1122 | 1 0.109 Table 8 Results of analysis : ranking of 6 clusters by AHP

Lamda = 5064, C.L=0.064 , CR. = 0.014 PO I R .
S ot I I £ L RN
_ *3 0387 | ©.108) ©.297) | (0.098) 0109
b, B AR 39 R e vRE AT A7

%’ ,_’:.:, 6‘01—1{"7_33 /\E]—‘?-—X]-’ Eﬂt_i]'% Ti!'/\]—ﬂ]-?é 6—]’/‘3%% %ﬂg A 0216 0.190 0.146 0.149 0.199 | 0.184 2

= %_ o) Ugg] g% EHAOLX]—% ‘?"%‘6‘}%‘;} /g%% 2002\{3 12% B 0.068 0.362 0.140 0.147 0.136 | 0.136 3_‘

290 129 20 Alole] BlEE o 18We) AFo) 34 c 0072 | 0167 | 0170 | 0086 | 0139 | 0118 | 4

E]%iq_ H]E_ 73334‘2]"5 l-‘?——E‘] 7]_;\,01_ 37_“ 036‘;:% D]i]}i_ 97]_11 D 0.073 0.062 0.097 0.065 0.062 | 0.077 6

94 _/)(\_X]_i E%%‘_ 9%‘ 71“,_‘1:_% /\]—%——6‘]-93\9‘131’ -1 @J_q_% }&% E 0.087 0.132 0.100 0.086 0.086 | 0.096 5

Bitsle] Table 65} L& A% Y5k A, 4g d Ga [ o | 0w | o7 | o 05| )

o e HEVEL AFEFTH03/DLE 159, A7AAL

HAg40297) 299, FHA0.109) 3¢, o= Z0](0.108) 4 Table 82F-E, o}rjo} &utd A7F&Eo] %3 FEol 7}

&9, A APS0.098) SR FeskA Azstn ke & Aol Ea, BAga 719 o] &8 AFF o] 29,

g b 4 Stk A9 dBA ¥ & CR. #2 00142 wlFo] &3 Birgle) 391, 8330 ol 3 Cyol 4

A A 012t Fell Yebdogs dEe Zast fa3 9, T4l 48 EFH ol 59, Qingdao® Feol &3 DA

S JHA ol E¥ede Flsidn. BaARE Agsty, o 6999 A& & F+

- 189 -



B

W

o

pud
"

e

FCM¥ # AHP

ﬁo

5}

ue FAel Holudh g, 3

| SHEe A

Xo
R

ako] Fx

k

=1
S

4.1 otAlo}

=39 =99 Table 79
Z Blus) 4 o

g

Table 89

}

ol
T
H

A

37l A

Bo
o
b
=

0

s

i g,

9.
=]

Jotol e AAHAA SAHHQ

o} tt&2 2 Port Klang®

b 3919} 49)¢)

3 A7z

3

HAou, AHPR A ¢

p

Aol ok T, 199¢

v2 Aske el of

o]

—_—
~
W
o
w
ojy
HH
5
umo
Jo
—_—
~N
bl
5
Br
N
o
w
T
M
w
F
=
s .
e +
oW
= om
T =
o =
o f
o —
X
w5
o M
w o<
A
: &
Y
_ﬂ_ _~T
<
u., -
T oo
B
Mo
oA
. X
ol
g
TR
@ T
o
O o+
o =
L
Gy

TRAB v HAA ek e, A%

M.
[l

=B

3919 AA e 3leon,

Az B

v] &

(Tanjung Priok, Qingdao)2 %39 oA o}

F 49Ae, 2 99 g2 )

o

oy

o)

)

% Qe ey, obA)

gl

3t Tanjung Prick®} Qingdaod-S 1491,

Az 7)o £

A)
=

Ak 54.2%,

@

Aol A 44.3%, A7) #

2
o

ol =%

ZHa) 4= 29.0%,

B

WA 729%, erel o] 864% 2

E
)

o
NS

A
Bl
(3

p—

7]

<°
—

T
H

ﬂo

o

Fol ula) Aol o

4r

)

o}

s

Ao dersl F2iv oA

T

o

ol

i

A

golug, 78 thrix

HEH 27

Al
=

ﬂ,mo

urarmanQBT
TR T
Ao KR

ﬂyﬁ_v_.m.x__;dw?
,ﬂ v oy oy Fu T
{ Wy o o= T
L
ﬂ%ﬂomﬂ,ﬂma
Mo . )

breddy
W9 oo oo W
"N Ko o
MzAﬂwroﬂ_.ﬂL
EEEET:
B ER T TN
TpRics
A
N HEOWL

0oy » M
xoz.o | E
0 1r:_e17.r

@ﬂﬁuLﬂqu
= P oo = O
e e T
S B T
A BT T T
o, X
B N W
W0 0 WO BK or ol
O#L\%Haﬂ\m_x‘_._moﬂA
Mo X o e
~ 3 Eloﬂ]
T B W T of WK
aﬁFo_m;Ewcwﬂe
ﬂnouho#n;.. B
e
o Mo 7o W
Boyw e
R T
N h e WR
S
T W E T
wolw g
%ﬂAﬁﬁwon%%ﬂ
i%ﬁ%ig_@
o_ﬂ,ﬁﬂo:ﬁ%
op I oy R B
,Ul;ox T

LT T DT
E B ET R T

TEo] tiEe] A

&

Fz

al
=

£

oV

v}aref),

s,

835

) (vhdal,

(Tanjung Priok, Qingdao), E

il

EgE B
tel, vhaepoel 7}

S

=2
=

Wel Yrhdun

8.5

1 =71 9

&lo

e, @A HA Aqn

Hot

(57), D3 (Tanjung Priok, Qingdao) 2.2 o}

A

, A71A B A A A

=
=

NA 5AH 9

pal
=

alol, @4

L
2 5

s/l

7t

W dojg

o,
JE- D

&
T

Aol A ool

- 190 -



X
I
>
o
B[/
s}
1o

g oR o] A 2

2,

(2]

(3]

(4]

(5]

(6]

[7]

ot
5,
rlo
o
L
o o
2
=
fonl
k|
i
>
i
o
st
i
M

p:)[l

N O
SRS
L

2
-
2
N
z
>
il

o £
it
s
2o
(o
1o
L] -
B
£
o

92
0
T

e
mri

o
)

wo} wf&
L R EE L

o B 8| OE PR oo oo

o
rob to °

Ho
of
o

- FAA000), “FCMAel €] g Fure)
A0 Bet 7, SRguatsA A
, AI2Z, pp.143~154.

2000, ‘A4S AGA,

H2099), U 2EAHF Uy A
wF AT, AN AT

% - of7lel - o8 - HA15(1996),
o Wbl wekol”. swawelsA), A
p.17~30.

wg

Ju oy
.

_llm
oX,

i

2

¥  ro rﬁ =N A
>

10 ook

{?:*é% colETH(1999), “FAHERAM 2 FHEAL o &
& deoly gure] BF. Fwauiars)x 4139, Al
3, ppb6l~73.

A - ek - AWF1993), “S-Elvtet Reoly g
of AR Agetel AR A7 HeAdA T
AHAE 090.

e - HFA200D, “FESNT EFE 2T 7o)
Ul el 298 wetel A9 A, ddunEety

], A19E, A1E, pp7~16.

N
A 23,

pp.61 ~73.

A71E1(2002), “F= Aoyl Fte] AAY Hrle] B
g AT S 3l A A34F. pp.39~60.

(91

[10] o718 - 0} BY(1996), “HA AR & EQe AZT 29
ZhneE”. A dtAe A, A2d Als.

(11} o143 (1997), FPEFA AR | TSR}

[12] o} &) - o] H4(1993), “FFolro} e o] g e %
Hygrtel @ A7 F=guers A, A7d, Als,
pp.13~24.

[13] Allen W.B(1982), "Port Choice Model”, Logistic &

Transportation Review.

(14] Bezdek J.C(1981), “Pattern Recognition with Fuzzy
Objective Function Algorithms”, (New York : Plenum
Press) ’

(15] French R.A.(1979), among  Selected
Eastern Canadian Ports for Foreign Cargo®. Maritime

"Competition

Policy and Management.

[i6] Murphy P.R., Daley ].M., Dalenberg D.R(1992), "Port
Selection Criteria: An Application of Transportation
Research Framework".
Review 28(3) : pp.237~254

[17] Saaty. T. L(1997), The Analytic Hierarchy Process
(Mcgraw-Hill Book Co. )

(18] Tongzon and Jose L  (1995), "Systematizing
International Benchmarking for Ports”. Maritime Policy
and Management 22(2) : pp.171~177.

(191 Willingale M.C.(1981), “The Port Routing Behavior of
Short Sea Ship Operator Theory and Practices”
Maritime Policy and Management.

Logistics & Transportation

FuHFd 20033 3¢ 27
dugHd 0 20039 68 99

- 191 -



