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Container Ports Selection of Cross-Strait Direct Shipping
Student:Hsieh-Lung Yeh Advisors:Dr. Cheng-Chwan Hwang

Institute of Traffic & Transportation
National Chiao Tung University

ABSTRACT

Cross-strait direct shipping has been initiated on December 15™, 2008,for which
China has opened 63 ports .To effectively enhance the benefit of cross-strait direct
shipping, how to properly select the important ports to develop shipping lines is an
important topic. Fuzzy Analytic Hierarchy Process( FAHP )and Fuzzy Synthetic Decision
are utilized to rank the priority of the opened China ports for cross-strait direct shipping
in this study.

There are fifteen candidate ports being selected through a screen procrdure.
Owing to the differences in many conditions between these ports, this study classifies the
candidate ports into major and potential two categories. The multiple criteria evaluation
hierarchy systems for each categories are developed respectively. In order to match
practical considerations, the multiple criteria hierarchy systems are developed via
literature review, experts interview, and questionnaire survey.

The results of the FAHP analysis revealed that the weight ranking of the objectives
of the major container ports are in the order of “geographical location”,
“cargo-source”, port efficiency and cost”, “potential of transfer to Kaohsiung port or
Taipei Port” and “port infrastructures”. The weight ranking of the objectives of the
potential developing ports are similar, but the “port infrastructures” is considered more
important than the major container ports’. It means the cargo-source is the most important
factor for carrier to select container ports for direct shipping.

According to the results of this study, the ranking of the major container ports of
China is that the first priority includes the port of Shanghai and Shenzhen, the second
priority includes the port of Ningbo, Qingdao, Tianjin and Guangzhou, the third priority
is the port of Xiaman, and the port of Dalian is the fourth priority. The ranking of the
potential developing ports is that the first priority includes the port of Lianyungang and
Suzhou, the second priority includes the port of Yingkou and Nanjing, the third priority is
the port of Yantai and Fuzhou, and the port of Humen is the fourth priority. The
evaluation results could be provided as useful information for carriers to plan and/or

adjust the routes of cross-strait direct shipping.

Key words: cross-strait direct shipping, ports selection, multi-criteria evaluation,
Fuzzy Analytic Hierarchy Process ( FAHP )
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FELEAT > - s FHCY BP A L he T f ;]%,L—s ERFIERD o
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L g & E Frfy il iE ﬁ;]“fsf'“ %gl,géié T G2 MR T2
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SR L ’r‘—*ﬁﬁr" LR T S ER SEEEE LR
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2057 ~ Fl2 A0 (2008) w2 R EE (FE R 2RE) TR
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4.38% 5 ~ % T8 (2005) %4 5 AHP # - R %h 2 B RIEHENE BEFEE TR
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-
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Al A BEE SR T o ik BAR E&%%&g#mﬁg\:ig%c#mﬁﬁ;} AR SN
B0 SRS MR KR AR T RB L R R R 6
ER2EZER X TR R RS 4E | KRB LR BRI 2 psEE > Al
TR AT KB L GERB BT ER SRR 0 R AT 2

1 4§ #2 (Delphi Method )

M EEGR S 1948 # % - 2 B A e d ERFLS P (Rand
Corporation ) i,f!- 2 (O.Helmer) % 4 » Z @ A HMIAHT i 5 b2 BIAGER & R
PRRJE S ez 4B #rA g I2 - BEMILFS A 1L EAP AT R
TRRIR T ’—r\793\'7§f7ﬁt%7‘i5\ O R PR A T BRI B 2 & B AR
Poane BB 3R FilA 7~ L %5)% > ‘E’ﬁi%]‘dsfé‘ﬁiéizﬂf o

WEZ=EZ2G-AEFREFL LA ?} G BEFERITOE LIRS AT

ZHEEEFFw L Fpaé*e,-,?w AR s G kB LR - HE R R - ;fa‘rfyj-ﬂi"j_
ﬁgi,’&ﬁl Higghivecd 5 - %?\,gimxﬁip"/i%mﬁﬁmﬁf FHmPEE X
#{84& v (group polarization ) -~ ¥ 484k L (group think) % ﬂ%L—’La‘é LR O]
FREE-BRFEER SN R A LR AR R AL PR 2 & R
- W ARE L R AEZ LS A oS FE IR Py RS 0
2NT o w L2 BPENE L FFFHETRESLP LA - v L2 RS G
AFHAZLAF e Ew B - w L AR B NA > Gd E4Fehw B4 E )3
BRI LA P X a7 kg2 L (Linstone and Turroff,1975) -

TR 3B 2% (E AR 40T (Fowles » 1978) ¢
1. %#|B L3822z Tk ﬁ 0
2. EHEFEREERZB RIEH
3. KTy -wEMRE =K
4, BFEF-FER BT RRRT BIGFL P FAEHRS T F 2 AL
5. w@E-wERE R
6. A E- T AREZR
T BEFEIRFF - ER L SRV RER LD RIES
8. wlE - wERLEES -

9. A1 F-wERLRR(FTAIINRFEAWFEIN LR ET]- REZ L
Fotkin)
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10. B8 FIRAT 852 R 5% -
dOMERE EE AT BRI SR B RO B F A UM ARF LB RS
B BN DR LR AR AE S T 0E; p{19$,$,ﬁ
TEIE (R 0 1997)
PR A KR AR i o
2.ﬁﬁ%ﬁlk@ﬁﬂﬁi%%g@ﬁiﬁiﬁ%%%%’Eii:gﬁ»’%M
D - I N
3. RARB 2 HEX IR GFHP R R FEE T F LR Ko
AERE2ZE R W e - BFENFALEIE RER-FAIREE
3 7 F?"giz » Flm o2 F
P H L FR AP 2 G2
N &2 V- 3 O o |
R AR AN
L & FOURPERES o
FETHENAF I RPLLE o3 ZHPBETFS Lo asip2d nikd
o B RE o TR UEE S 7;—_«’1‘ 5,7‘7&[—71’%0
10. AR L E L5 H % ,,Juﬁu 25 48~ +
SRR MR 2 1@é$’ﬁ?ﬂ§%%@ﬁw“&ﬁsUTg
CRUES Y 8 5 S ;w 5 5 (%ruf;a;fz—x » 2005 )

IR M

—

&
i

>

L
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ﬁ.&f_}‘? s N EE R j"\éljw’ra ALY el
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A SR AN
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B % tw DelphidA 2% > % h =8 73t | BIE P 237k 5 it s v

ARLRIjRAP 2 TI0ELEEL > A0 X 8BS & 7407 ¢

= I & .
th:_zxjht » V)Lt (3-1)
RS
. ) s VYt 3-2

FtrA AHEY jIE R 2 %P G (coefficient of variance;CV) & CVj » & 7 d4eT

CV,=—"- > Vit (3-3)
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THREBELR it ( consensus deviation index ; CDI) 4T :

jt

CDI, = = vVt 3-4
! max%X it } : (3-4)

]

SREL BB A R R KA A -

2l U N i T=E gfﬁseéf#m PR R 2 P T
Lagd 2 pew fif > A 457 o 78 52 2
2d FEEF R parhE B AN () L F AR SR Tl itfT
BRSO T AT R RETRA LY ITIER R
RRCATIE N R A L S ] ’;ﬁ-éés?\#jr;f—xp.%ﬂ TRPLS TN UBREL R
FH2 PR e FPRRPESBER  E X @5 PEE FRERF EEL M
2 B

3.2 % &4 72 (Analytic Hierarchy Process,AHP )

ERE ARG AL A AR Y B F IR I LE R e 5
Sip 173 - LR 2E 0 # W0 Thomas L.Saaty #c#2>t 1971 & 4% 01 & & 4752
(Analytic Hierarchy Process, AHP) - #-gfe2 A P Rgd B & =0 AL = & 9 &
fao @ARE I NRELERL S A SHIR G S BRI AR 0 1
2 OREHMT2 23N RERH L LA PRI o R S e R R R AT 0 TR
d 3=t 2 & (Scaling Ratio ) #7if = e $1t rop il @ 2 frjen £ &k KRB RIR chfp
SHEE -

WA &/}*%/z_yﬁ,gﬂ\lﬁ;\ iﬁ!lrﬁﬁﬁ’fl‘” P o o
1. ANEBEXK
(1) B3k- B 557 4 a f#=3F § 847 (classes) & = 4 (components) > I 5=

3 v Bt (directed network ) 2. & & 28 Tfa
(2) & - k& 335 %E B> (independence )
(3) # - Kot 72 54Q87TH -
(4) B4 R PR S X3R4 1 (transitivity ) » 3 7% 78 7% & — 5 (consistency ) 2.
£ fo
(5) WHGEREH» VRS HEKE BRI L5 R o
2.3 f%iﬁ,ﬂ? :
(1) &2 K sEip:
ﬁig@imﬁw%igﬁpﬁ AR 2R D R AR R
ez MR > R ARITE S k2 K R # R 2. 5% PIAR- KR 3R 2 40 j
PR SN R f#x T Rdc® 3.1 fror oo "W1 W & 8] & &1 0~ O,
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T2 T o fei 1ooa X~XisBIE D % A A B B c~Cs ™ 2 FiE o
G
B g (1)
Wi W2

¥ ks (k) 0, 0y

52 s (R

N

b

Fouw ke (2

B 3-1 & =47 X B
(B A~ B384, 5 2004)

Vikypr AR LALS E L I F A~ 4 (2000) 0 & EE L (2006) 2
¥ ° ER 1 1

:
FEET Rl i AR
chAERA LR HEREENF - TG AR
(2) &2 gt e
- %]%L-Q% s 1 b — %]5" E-HE2E 3 ‘F;?I"?ikﬁ’ AR
FRLAH O - 9B RIEED G 0 Aok 4] AR

A1 K Badri R BRI R BRIP4

RREGEE LRt RERK B
1 SR A B RERE R R
(‘equal importance ) &M
3 HEx Wik d- =8
( weak importance ) Y
5 g & PR R - 3T
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RREHEE LPRRERK o
(‘essential or strong importance ) bl
7 g & w2 e R - 3T
( demonstrated importance ) ki3l
9 BHLL BHBERE - TR
(absoluted importance ) bl
2,4,6,8 APHS R B2 TR E ;B%il‘?#’:l‘?‘lﬂfg
5] U 1 e - RE
ij u.
ij

TR kR B4RR ~ 8 B (1989)

PR BRAEAADIEFIHCRE > TR A REE e

1 a12 aln
A: 1/‘a12 1 ?n
1/a, 1/a,, 1

(3) 35 ¥es § 2 B Friin
2 AR REGE PRGNS Bk 2R L g ae £ (Priority
Vector) » FBrE - f mp LER2 B E o
FAGEE AR A2 B o P

AW=4 W
F (A-L1)
AW L :,kﬁw ﬁuwﬁ;A e £
W
W2
W: Wi ’ _E' ZWI :1 (3-5)
i=1
_Wn_

Saaty (1982) #% i w f& £ B~Frpew £ 2170072 > T :}F] ME XL RAEL A SR
- REL P 2AZAY R AR R e A THEREL G2
-~ RG22 e R R T AP IR ZEFE K EL KRB H
Hriew €2 370 FoE 4T ol
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WF(ﬁauj /Zn:[ﬁaij) i, j=1,2,...n (3-6)

(4) FPd~ FicE > &7 - R T
Mo gt g A e RIS BW, 0 T F

e ] 2 PR 7R T o2 RP- TF W EA FHE A 0 B AT

w7 [w]
1 a, .. q, Wy | W
1/a 1 a,, : :
e lw = w (3-7)
1/a, l/a,, .. 1 :
(W, | (W

(3-8)

AR E RARA R D HEE E - R QA REE T R
oL A - k- RIS a‘% #% ( consistency index,CI ) £2 — 3 |41t ¥
(consistency ratio,CR ) * fi=¢ - H ¢

7~

CI:M (3-9)
n-1

FCIF0 Pl TR B H AR A F W 0288 - REE> 2 R 200G 7 F 2k
Saaty #4223k CI=0.1 5 7 F3F 2 ik Fl > FRICAAFTFREL 2 5 &
- RGO

M- R F CR 2T /40T

Cl
CR=—- 3-10
=~ ( )
RI % T35 #4515 (random index ) > % F¢k #ic2. RI B4k 4.2 #7577 o
% 4.2 TN Ip 1R RI
N|1[2] 3 4 5 6 7 8 9 10 11 12 13 14 15
RI
0({0]058[|090(1.12|1.24 (132|141 |145]1.49|1.51|1.48

1.56 | 1.57 | 1.59

24




3.3 & &4 72 (Fuzzy Analytic Hierarchy Process » FAHP)

331 R EREEL 2 KB
d At f Y & - L AR 2 WA HETL R S B e A

v

= }J;whﬂ@x %g?fm’:?‘nbﬁﬁﬁ PR E - f‘"\’%ﬁ@é/i‘ﬁ»‘
ﬁ gt Ed v )Ek‘g @ * HpETiogt S Tk A T ER 2L VF
'i WA AR 2 LR 5 s b - WAL Laarhoven fr Pedrycz »t 1983 # #-=
Jf S PRE B 2T g AL 5‘»4\1‘?@ URERE S RLELl O & - R R
PEEL LR L > BT 0P 4o !

= |LW,, MW, ,UW, } j=12,.n (3-11)

LW, = MinW,, |, vj (3-12)

{Hmhjm:l,z,...,m}} m,‘v’j (3-13)

UW; = Max{vvhj }, v (3-14)

He >ni®nER Rk
h:% hi=A X 4R

W, =R ] 2 ke

R 18 € 2 2 2 58 (Membership function) U_(W)) 4-®] 3-2 -
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U W)
AW

v

LWj MWj UWj W
B 3-2 BREE 2 o= & 30 8cH

332 > BpEsEris B
ﬂ\ﬁﬂi@f:i?—la}@ sRvEit TRt mpp 2 a2gt2 T
FHER o AREEAL S H R LR HE LG RER s BR R
FEB TR RN ARFTHR o nE 2 B AR R HoxE 0 I "Fﬁ‘xbiﬁﬁj“fi/} :
AERREEFEB LT RN LR M TR PR E ST
T MH L E %2 & 0 UE R % (linguistic variable) T (&) o
P (£) 5~ T ) ~ T3 (F) )~ Tig (@) | 822 =2 0gE
Er iR NRFE TR O cE o G RE L FER T 2K

Wi o

3.3.2.1 - ER R G E
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