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ABSTRACT

The development of container shipping was significantly affected by the
prosperity and adversity of global economics. China, Taiwan, and Hong Kong are
the main suppliers of global containership capacities, and also the main trading
countries or areas of the world. Developments of capacities in these areas will
definitely have significant influence on global trades. This study started with the
supply side of vessels, and analyzed current developments of container shipping
among China, Taiwan and Hong Kong by using the latest fifteen-year statistics
from the Institute of Shipping Economics and Logistics (ISL). Furthermore,
there are three GM(1,1) Models of Grey theory, Basic Model, Alpha Model and
Recursive Residual GM(1,1), adopted to analyze growth trends of containership
capacities, and the accuracy is also compared. The results showed that, not only
the containership capacities of the world, but also the ones among China, Taiwan
and Hong Kong are going to increase in the next few years. Secondly, the ages of
containerships in China, Taiwan and Hong Kong are higher than world average.
The major capacity of containership in the world is over 4,000 TEUs. As a result, it
can be said that the containership capacities will be enlarged in China and Taiwan,
but reduced in Hong Kong in the coming three years in terms of the growth
trends. The forecasting results might be a good reference to container shipping
corporations in operating suggestions, and government authorities in formulating

supportive shipping policies.

Key words: Capacity; Containership; Grey prediction; Shipping policy

&

= pa= O SR L R - B RIS ED)
S RIS [
[ = @ Bl HHEASHE - RO

23 R

e RAME R © fi§E Clarkson (2009) B2

EHEEH G Ry BIPR 5y 2 ik - ¥
PR EEHEFLEr (International Monetary Fund)

EERRATRE R EE - HBREZ 2R




(2010) BERIATHT » 1995~2009 F2ERE

M Bl R R B e R SR < S )y - 211

1 fzs > BRT 2001 £R35E0ESZ 911 &
M B - k2 2008 455 = Z SRl < 52
o BERKKERAEL  EXHESER
Bk o ST TR SRR - B
AERF R o 1 EL i 2 Bl 23—
W WS g L EMEER R 2 2R

TR R o T AR TP B A R DA RS
LYSSE I W NOAIB RN G127 Sse o

RERB - RERANTTEI SRR 0 5 ERR

FE TSGR RIS - IR BRI

(2010a) ERHEER » 1995~2009 T
SR FESEAE IR By 13.48% 0 EERERS
it e #7550 IR EAIER (China factor)

X e IBHERARE S EEDE AR Z TR

R R EAR A UE T 5 17 R B 2 A
@ o

— AR R R AR DA E HHE R G R
Z BN A EFHE (Gross Domestic Product,
GDP) R LR « K152 8 R 5L
(2010b) #K&EF > DL 2001 FEEREEE > H
2004 HFHE B AR R SREGHERE 10% LA
2 2009 Fhy 8.7% o EEAEER -1.9% ~
FHE —2.7% BB —1.9% - R/ B E
R BZ - HA L > WE =R 2008
FIEEE R IRE R - BRI Es
AR REE BRI & AA R -
IRIBEZEHCHE TS (2010a, 2010b) E Y} -
1995~2009 4 = Hh1 [ A 4= s AR B 4
W7 R3S A 2 fs -

%
20
15 7
10 7
5
0
, B 911 - 1
=5 ?&’I*fﬁ&%& ﬁﬁﬂ/uﬁ
—10 7
-9.1
—15 T T T T T T T T T T T T T T
95 9% 97 98 99 00 Ol 02 03 04 05 06 07 08 09 BHH
—— W EERARX W R R
ZokR IR © A A Clarkson (2009) £2 IMF (2010) »
B 1 EHEEEESNRRRELER KR EE




FUESRF Fo+%

GDP ({&3<7T)
5,000

4,000

3,000

2,000

1,000

0
95 96 97 98 99 00 01 02 03 04 05 06 07 08 09EFfH

hE  mEE WS
2(a) BINAEEEH
FHAR £
2

FE 2(a) BL 2(b) WA > 1995~2009
M BB GDP BHERE - CEAR
49,000 fF£ICLL L 5 SMERFIRIRE 2002
AR - CE® 23,000 F3£5C
FH¥ - RimE GDP B4METFE - 28
EA Y BB AR S, - HIGEHZRE
ETHEEES o RIBTEEIRUERE B TR 5
H1.0» (Institute of Shipping Economics and
Logistics, ISL) (1995~2009) &R > L
MEMAERE (capacity) s » &EKATHAE
fE Ay EAE B R Bt - EREGEH Ry 9,656
T TEUs » 525k 87.8% - ] - BEiEElE
AR lIEIVARC Sl I EVANCEY i et VAR )=
SHIARHERER 12.5% - IRBHARE S
MEsRE 72 58 (United Nations Conference
on Trade and Development, UNCTAD)
(2009) FoATHET - M EERE D EMENS
FhE ~ TR EE SR 7.91% ~ 2.32%

HE—H# KE100%£3 A

HNEFE (HE<TD
2,500

2,000
1,500
1,000

500

ouh!JHuElJJﬂLLLJddl.

95 96 97 98 99 00 01 02 03 04 05 06 07 08 09B% [
& =% BEE

2(b) HMEFE

[ (2010a, 2010b) -
M = B A A E E LRI MEF R REE

Bl 1.53% - sphlfifEse =~ BT =85
A7 0 FFE = ARG RER 11.76% - #2
B MRS R 2R B E
REHEAEZRIE - [RIREIR fy 32 B 5 B 52 Bl
& - fE =R R B ERE 2 2 e - 35
TGE R A E AR - Kt - MR
= EHEMEREA K B RS - MEERE
BSRARE C TR -

ISR BRI A B E B AR - KB
IS (2010) BRI » X RRERHE
2 B2, Z2iE 2009 A 15T 5 W AE
Fy 3,783.6 (E2ETT 0 RER R —23.73% 5 Wi
R = S AKEE 1,093.3 (B350 0 R
Fhy —17.46% > Frh EEERATEE 2008 41
B0 2.2% » SEF] 28.9% - FREEE S 5 ¥
RG> PEEE U BB HAERY
TR R B H A Z AT - s ~
BRI BLE 3 IR 1995 4E49) ~ 2001 4 ECEd




2002 FHIFEMEDDA IS B % (World
Trade Organization, WTO) ° 2008 4 12 H
HRAR) R B N 52 B R R S A B
i o BEE B RERE By Ay - SR
PO - B R EZHUET K - W
o = A S 20 e S AT A R A B S AT Y
PRE

BT R REREESRE R T
5 S S it G it o T S TR B
° {H ISL (1995~2009) #ATHIR @ &2
EEHEMSEREAE 2 EK 5.5% » HEHEE/SL -
K% UNCTAD (2009) &R A Al > =ERE
fEfEREILET 1,443/ TEUs > Al K&
fEfiRaEAE A 3Ty 995 B TEUs » (&R
HEAE 68.97% - Hr > RACHLG IR s
SPRIHEAEEIUEREE =44 > 5K 95 B
TEUs » JRRT - AKMips 1l 9.52% - #
B EEEMENERRR SRGE
ZH o ST AR BAGEES (open registry)
Tl B RS AT - 229 X IR s e A B FE P AE
H1 > K] I ] s e K B O 57 O R - i
fifi RS (flagging out) B ELEH (BEEAL -
2004) » AN E BRI R AU B SRR SE RS
WA INE R ERR LS - KA EE
B TR Ry i J = et A A5 208 e Bl Ry
fa] ? W e = AR A FE TG AN (] 2 A
IEREAR K B M BN 2 BRI - AR
T BT H B B o AT R = st B AR A
JRELDL - B A ER S R T LR - DA R
W 7 = i A A e ER R U T 85

3

/

1\

X e IBHER AR E ST EDE AR X TR

s WS B = E AR A RE 2 R TH
WL - f LR 7 = st A A SE RE
B -

GRS EASAHRNTTE - B A R
B BRI SR R A 2 B 0 AR AN [F A
AT T AT - BB SR E B S A
FERELET T34 - B4 Meera (2005) $EETH]
SR < MRS RS - Tenold (2003) 3477
TS AR fE RS » IR B AR SR B4
BRGEETT LU o KT AE 2 S M B S (3
J& - fUE A AR EEER AR EC HE
%5 » MARKINGE TS AR - fvEit
T IH DA TS - WA SURERZ B R E Y
TS ST - HORHE EERe M HU B SR
MR TR HERE RS - A EE
DIER ISL 5+ A5F (1995~2009) &
Kb - iR =t SR ERE RS L
BB RS MARGEE ~ SEERE ~ 32EE - MER B Y
F o APl PR R FE N R E B K 5
il A 5 M IRy L IR P B < h
FEASAT S -

HREMENERER RS T - RE
KPR (Grey Theory) FHBARTFERUR - K
FEOHIAR =08 ARG A ~ SR HS e 2R
WEHEATEEE L AR - UE T 55ERE
S Mk A SENHEEN - oK
i EEAN SRR AR 2R
AR SCER A K B8 B < IX TR GM(1,1)
AL~ GM(1,1) Alpha #3{EL GM(1,1)
TEER R =B 1E % (recursive residual




FUESRF Fo+%

GM(1,1), RRGM(1,1)) F=FEfE= > 531k
R = M AR A RE A R TN = - 7]
WA A RE B M B4 S H B T 55 2
R HAHEIREEER A (mean absolute
error, MAE) ~ SIS SR 72 H 77 B (mean
absolute percent error, MAPE) 1T F5HE &
s o ARSCHEZERS SRR H 5 B AihE
L EBLHAGERL » DLt B AT Ra T 5E A S A
M E B L SE o DU IBUR s
PR (shipping policy) Z 2% -

AR —EER M 5T = B R
[EIREAHRE SO - SE2 s S AT
3 AT R e = S A A5 2 PR L
EVUERAEBH TR T - B HE K TEIE = AR
= 5 BB ETRE AR = B ERE R R
TEHIRREZC - W TERE S AT B R AT 3
B /NEPR A B

ERPCIEEERT TR

AT e R A S MERE ST > L sE
BOREGIEE ~ fisfn HFEELRIR - DURATSE
IS WA R AT -

Jehe

T =

FH
F=H

=

2.1 MEBSRESIE

firc 2 B AT B 0 BEAE
HERHMEZARIEE (Meera, 2005) © Kt
R 7 EEEIZRME - BB KA FIERE
Tk IR AR HOEECR - LBl

HE—H# KE100%£3 A

BRI SR e 2 FEe o S Y e S R B
B 0 PR HIMUERRG ~ FHEARE B SGE
SERNE - 2 Bl A B AR S 2 B
& (Haralambides and Yang, 2003) » DU 2K
PHRL Ryl - AR4E Osnin (2004) BHFEHEHS -
Fo TR EBI RSB R » WESE = Bl
PR ~ fEE L T/F A BB FEH
Bt S A RS 18
o BORERASER - B2 PG nfils PR Fr i i
75 0 1999~2003 K E 18.1% 37
OS> JERT IS EE S E TS
HEBBA » AIETERBEE  fFaami
A FIHS &P RE 2 IRFIRA - IRA]
F R o R AR 0 #T
B KRR » HZ @A (5 k
M 2000) o FRIEARME B EELFR—F (2002)
faH - BARBURN Ry S B E L 2 3
(VAR iGN NIv A it i
TR E: ~ KGRI AZE (flagging in) T
R S fi it -

GRS FE I RS A7 AR » BRI
KB ER TR AN - BB %R
SR T S s R Tl A [ A B - WRNET
Z | HI EWELIFE (tonnage tax) » DIHGHN
B S YA By HAZ (Leggate and McConville,
2005) - fR#5 Klikauer and Morris (2003) A
T B o 7 S T B IR Se R 0 WAL
Mo B R 5 [ SRR AT (1 58 (flagging
back) ° Prescott (2003) iff5eigH » S H
2000 45 Jifa WA LR A RE DASK - AN {E gk




Fis Ao e B HHES FERE - [RIRF RS BRI ~
i B e R - DImlE Rl - B
Mg 7 S DK 0 B PR B iy 2 B BB PR 1% - i
HBLHH BRI N - HA SO R A R R R
B ERESR (maritime cluster) Z 52287
(Marlow and Mitroussi, 2008) - Kt[It - 28§
B SR A L A H T R AR %5 - DASE
AR R ST E) o KIHLA BE BTN R IR
2 2 HUHEBCR - WIREmEBIRHE 5 < 7
;JQ o

2.2 fEfAHFERRER

JREIEEESE S ARG TEA
= (Guo et al., 2007) - FEFH 2= ERAA H
FELLRZAEIGIN - fTEEd (flag country) ¥f
s AR S o PR RE - i Rl R S L
FESE L L =Bl (Kovats, 2006) © fiffi
FEEMLEAESSE RS - HEEFEM (flag of
convenience, FOC) Z&¢f# » B AFIR B FE
fits B Z @@ (Goulielmos, 1998; Alderton and
Winchester, 2002; Haralambides and Yang,
2003) ° Alderton and Winchester (2002) #ff
seta o MEE MRS < B - BUE AR
5 BRI R B ZR EUSERARA
TR - RIBIEIERSE A (2002) AT
Mg Bl » 25 218 2 ffE N B DUESER < S 58
firs SV EEM & - 1S BRI HTA
58.54% o

fis o HE RS 8 e EF 2 K 3R 0 H AT A ER
fitsfrEe 5 Fy FOC vz bR m » E Ry

fits BT ~ 4B B B R DL U
Erifillic /> (Haralambides and Yang, 2003) °
Goulielmos (1998) LIRS E imsrHrfa
FHE AT 6 P oA S RS Sl
B 58] iy 2 S O LR » FOC iy RE AR
SEEBET - T i EE EZEERIA - N [E]
e iAo D FE IR ERIANIE] - B B AT E A R
R R K R U A iy B A B R B
- WHHBINGEEREN S » BRNASE
FERS RO #8 2 EE 2 [K 3 (Haralambides and
Yang, 2003) - =R FHELFREEL (2005) k7
AR (2006) ZEFEH - EEAAHIFE A 53
AT IR - BB i e A R B i
IS - R HUEMG S F HEEIL - R
TSN 2 2k B SR PR - (R
R IR A A RS A B G FE B 2R - =1
I R A 8 B AR < IR - AMELBE
B SR FE R R+ IR R 2
R TR -

me Il

2.3 T EMERI SR

B BEHEZHY 1982 SRR UK (O RH
HiiZw (Grey System Theory) » KB REREE
FEML R S0 GETE » EEEVIESLL IR
BITAEHETRIIAS SR (BRERBE » 1986) - DAfR
HBEE > KM E AT HERZ
i J715 (Wu et al., 2005) » Hsu (2003) Lk
i T FRUINSE 0B EL At FEH 7 1A R - JKTH
WA R 5 | B PR v A RS HE




FUEEF Fo+%

IR TR 2 I R B R o — > 3T
F ORI I E R ~ A& - R~ =
FEEE > RIREE o AEHUETTH 0 Lin
et al. (2001) FRATIKIEH] GM(1,1) FEUFEHI
fitt B K E - IEH R e 28
it B A JJHEFERTE © Chung et al. (2009) £
FHIXFEET GM(1,1) fE0EBL RRGM(1,1) 1
AFHH MV NGE (FRE ~ B~ Hr ik
B e i) BOHS MR RS - B SEAS
B THHIRGHEE IR 90% » HIKTHH]
RRGM(1,1) t=TEHIBLAEE S GM(1,1)
= - BEHE /1H © Kung and Chang (2004)
PRAKTHEN GM(1,1) B > FHEIER
B REGEE & - DAPYRE S HI g
7 GM(1,1) i EER - Bdgm R R
i o R - T GM(1,1) Bk i B T
PR - AT i A AN ] ek Ja FA T -
WehiRER - BASEREHEE  E
R HEITH -

2.4 RS

AR 2 5E 3 B ERET B — B 5
HEEGR 0 BIANENEHGE A FETE (Meera,
2005) ~ FH2k Y an i E 8 SR (Osnin,
2004) ZEFST - Sl R B A [ 58 B A BRHE
TTHER - RARAE R © fE
S P R A o 2 R A X 2 e B LS AR
W o R B TS - A SORREE
A EFEE R = A A AR A E A R (B
ECHE ~ TRFE » 2007) » BEETIIAME R R

HE—H8 KE100£3 A

(Tenold, 2003) ZEHETTHSE » M RBUFEE MY
AT HET 54T o RystE— 2 WA R ot = 3
WERE R - ASCEHE T AR TSR
% [Effte I T > BT R =E
fEAEBE RN - BT RERFRES T
B o Sl HE— A A = I E A A RE
FRTEHIE S - T ENENGERE R RS
BT - RREE RN A2 = MR 2K E R E 5
L HEE -

Vg

[,\mézm%ﬁm°
=

Tt AN e j52 = i AR A e e
ASCHERS AR AR T 1T E AR fERE
ftes L B a o PRA IR AR = A L
PHaERD -

3.1 MRBELERER DT

R W8 fife WA J2 =t B A il SEE RE LA B
B> ASURIBFEE] ISL a4 (1995~
2009) &k} - A BB SRR »
HEZ SO (gross register tonnage) 1,000 MF G
BLEFLIETA © 1995~2009 R =15
HEE A A B B S G E o B ) - DARR 2 =i A
WTO i Ry s3 57+ 4Nl 3 Foss e

3 e /B ORI g RORE
AE - MAEELEREM S - il 3(a) WA
FREIRY 2001 FRECHIA WTO - fIA R #




R B PE

FTEUs fRE EY

600
550
500
450
400
350
300
250
200
150
100
50
0
95 97 99 01 03 05 07 09 B

W E e T SMRIE AR

—A— EEEE MRS B

3(a) FE

—A EBEH

95 97 99 01 03 05 07 09 FfE
W IE A T SMNIRIERE

3(b) =

FTEUs M B/ F TEUs
200 600
180 1 550
160 1300

1 450
140 1 400
120 1 350
100 | 1 300
80 1 250
o I 1 200

1 150
40 1o N"Hm 100
* Rkl

0 0

95 97 99 01 03 05 07 09 B
— EEREE A T SN mERE
—h— BB MR AR B

3(c) B

S AR ER

M3E D P B ~ B EE SR 2001 &£~ 2002 F 82 1995 Fhu A WTO ©

& 3

Mt Fro U B E SRR RH SRR 0 - Sy 52 B BH S Y
s A WTO DA% B i Bl 4 Mg 2 457 48
5 HA Mg =i Bl - /9 228 2
e/ eSS - HE 3(b) RIED - 2 2002
HIMA WTO - AT B #afz 18Ik D - FF
fwE 1998 FFE ARSI 5 A WTO D
BEER RIS R -
B HASWK - HlE 3(c) WAl > FHEH
1995 A WTO » £ 2000 FELIRTEHE
FEAIE DB B SR EEA 0 S 2 A
> 2000 LA BURINER M B -
ST (AR S Bl 58 - O A 2
wan - SMmEHEER -

3.2 EiEMEESN

ot — WA = S A e R T
Wi > ASCHCHEFERE ISL (1995, 2009) EF}

MR = SRR B ERE s B8

it B T o — it B 2 R A Ay s R S pE L
3R QkE 4 FR o

FHlE 4 FIA > DIEREREELLRM S
ERRELRR T =B — 2O RS R
SRk B MG L TG - B B B
FEMGDLEL Bk — 2 - S B i LL SRk il
SN N BRGR - H A B i R W R = 4
R IR = o A B~ B
EERIGUMI - EH A B A RS
BLAMim Ik o R P e = S — S B M i
D3 o FHELHERD - TEERABUNERERTT 0 =
ERAS AR FR S DL - W =R A
G DR B MR (2 AT B s i [ R B ARE > PP
B8 L MR RS LR AN B T - &
5 L A R AN RS LR -




BEo+% E—H RKE100%£3 A

1995
FREY ]
2009 |
o, 1995
2009 |
1995
B ]
2009 |
oy, 1995
ﬁﬁ?:iﬁl 1
2009 |
. 1995
23K ]
2009
0 10 20 30 40 50 60 70 80 90 100 %
O B (%) & 9NR (%)
Z k4R 1 ISL (1995, 2009) °
4 = HhER R IR E B MEYFEE RELL R

3.3 Sz o

Fo 3t — 2 ISt i W 5 — s B i 2
fitglie 4L > ASCIRIBTER] ISL ST+ i ff
(1995~2009) &} > #rEEFT AR — B 2Bk
B it b - AntE S Fos o

FHIE 5(a) RJAT
IS
R R
5Bk —
H R

il Gt e

18.0 18.0

16.0 16.0

140 g /’/H\‘\;-ﬁﬁd 14.0

12,0 — X —X—X 12.0

&M\X X/X,X/Xfx\)(/* X Xy
—

100 —— - X2 10.0 XXTX7X— —= X/X\XM

80 8.0

6.0 6.0

40 4.0
95|96 |97 (98 [ 99 | 00 |01 [02 {03 |04 | 05|06 |07 |08 |09 |psem 95196 |97 (98|99 | 00|01 |02|03|04]05]|06]|07|08]|09
—o— B [119]12.5]12.5[13.1[14.3[13.813.4 [14.4[15.1 [15.0]14.513.913.814.5 [14.9 —o— P [10.4/93 [8.5 |71 |71 [7.6 |78 |80 [8.1 |98 |105]114[11.9]11.5]11.2
—e— FE  [109]11.0]11.6[12.6]13.1[13.4|13.2 [13.2[12.2 [12.4]12.7 14.1 [14.013.6 |15.2 —e— 578 |84 |86 9.3 |83 |78 [8.7 89 |9.5 9.3 |99 |106]105]10.3[10.0]10.0
FBEE(124102]74 |67 | 6.4 9.4 [10.0 [10.0/11.6 |10.8]10.1 |12.1]11.3] 9.6 [12.6 FH 14.4]13.6 123|111 [118]11.8] 9.7 [12.7]12711.7]12.2[123]13.7]14.3[15.0
—H— 2 [115[11.7[11.0]10.5/9.4 [10.3[10.7 11.1]11.2 |11.4]11.4]11.3]11.9]12.0 [11.9 —¥X—ZFK [11.4[10.8]11.010.6]10.2]9.8 [10.1[10.1{9.9 9.7 [10.1]10.4/10.0[9.3 [9.1

=) A A
f&5(a) Elém 5(b) Hhem
=52 1] E e
BB * ISL (1995~2009)

E5 mF=tEEREEMMmERE

¥t 1995~2009 5[
AT A i e 2 HUR R
el G B - (HEERG T
B EEBRERNHS
TOEBEIRIE - DUFRE

Shi

B




SRS » Bk~ B S R
Ko 0.4% ~ 1.7% ~ 2.5% Eil 1.9% - Hrfr > L)
MBI - B -
BRI - FIE S(b) T+ R 1995~2009 4F:
SMBRTTT S » JEAF AR ETAA AL 23R 45
SIS IS B SRS - 2
HEERNIS - HAETER 2T
ff - DUVHIRRSRTTS » 25k « ol - %
EHEBRES AR —1.5% ~ 0.9% ~ 1.4%
0.9% « Forht » DISE TR - ]
K2+ B -

FH EHERD - [K] 2002~2008 [ if5EH
SE5t - RERESMEATRABLF RS - AR
R » L RABE R - T
PR - TS T
RN o ELEB BTN - AL
FRCH 2R + 5 = SR AE 2 B A
1+ LSO OR T -

3.4 SRR S

B R ERER M B L R > A
SEREME » vl& 43k Feeder, Feedermax,
Handysize, Sub-Panamax, Panamax, Post-
Panamax ST o Ky i — B iR 4= BR
B R M IUAH R - ASCHKIE Clarkson
(2009) ZHL - 1 1995 4EEH 2009 F2ERE
LA LR M - FREEAE 6 FlY
o

& 6 A1 Bk 1995 4Bl 2009 F
Fed - DS BURRAG EERI S - BRI
% 1995 4£ L) Handysize, Sub-Panamax Hi
Panamax =LA E - 3B 30.7% ~
28.8% Eil 23.6% ; Z 2009 fEHILL Post-
Panamax 5% 3 » Panamax K Z » 4351
fili 36.7% Bd 27.5% - 152 » MAERENE
SR BRB S - RS BOR il EE RN

% m 995 2009
40
35 —
30 _—
25 | ] |
20 I— _—
15 I— |
10 I— |
' m W —
0 . w ‘ ; : __ =
Feeder Feedermax Handysize Sub-Panamax Panamax Post-Panamax
(100~499) (500~999)  (1,000~1,999) (2,000~2,999) (3,000~3,999) (4,000 X _F)
ok R Clarkson (2009) °
6 ZIRIMEEMMELR 28




FUESF Fo+%
ik > HETLL 4,000 TEUs LL iS4 s
- BEZ BT RHKEALER A
EEREMEMB < 2R > g AR bz
R -

PGEREHASTHIM S > 1995~2009
T 2 = St A A A B B E - P 2 B
EIL RN b RPN e T N E N
BAEPRW]N o 28 2B BRI 0 SRR
BTN - s EBIRAEEEMIY I - SRR
Ao thig] ~ 2B R ENEMTE S ERELL
KM —E > 2B - SMmR
A EHAR 2 B2 - 2REMERE
B B ~ MR S i B
B S o W= e R R 0
o HECER2EREIIME - 2IREHE
fitsB s R B LB B - R EU UK Al bER
JRAECA » HAGLL 4,000 TEUs DL EHES AT
il bbR )

o LAl > A A BREL R B =i R
HEE A SE RE (LG B R © 2RI 2008 A58
=FEZEREE R o S RIRE T
SRERIK > B R e = 3t B A R AR 5
TSR 2 - T RS  BR BE  r i
g fET S EARE RS E R
UMl i i SR R A E M, - AVEE
1SR - KHEEE B E AR HZ
TH - &R R SRR R - A5
M 2 = S R A AR A A B R R B

HE—H8 KE100%£3 A

HEMEpRENS - fEftiEEEE e
g BEURTRPII S o AR B S
HEPORHEZ 25 -

ENX s

ARSCER IR B i 2 KIS (Grey
Model, GM) HEFT5347 » LUN 43 AR ER
F = R BLE T R o W THS
Tl e iz LLi

4.1 Tr¥EAITGE

RFEA GM(1,1) EAE
I TR 2 2 A R e i =R UE R
SEA ~ R BRI S AT R E
R ANE R IHDL - TR
B ~ ARCRE A ~ TEIHI ~ PRSREBAPERISE - K
TEIRT AT AN E R 3R o SR T 7R > 3R
AR SRR CRIEES > RAZE R » %
RIZHE G AT ZBMR - IKEZ (GM)
e K THHIE G 2 o0 - DA GTE
AR EE » EAVYE DL &R AT E
F o HHRORTEE] GM(1,1) AR R Al
B B [ 2 A Ao FH o TR K SR A B
iR —YIbE R i Ry — e E R N
Ik fg o S BRI REAERR 2 AR o EIK
a2 i P AR 8 T I A B T A R
MR TR ) < B - W AHEZ
o TRERE L - (eI B R KR

s -

411




AR IR L B — R M B RE R TH
B GM(1,1) BAB AT - HIsERHEREE
FEHE 0 2000) A0 - BEIEAAESIAN R AT

7~ -
O = (O 1),x92),-, x O (n)) (D

B R A6 P 50 HE AT — R 04 R
(accumulated generating operation, AGO) °

RIS RINFA -

= (0, xP2), e, 0 ()

— [Zl:x(o) (k), ix(o) k), -, Zn:x(o) (k))
k=1 k=1 k=1
@)
IKTAHT GM(1,1) Bz — RSt it

dx®
dt
Hrp o B Rt BB 0 o Ry IR
B b Ry IR PEHIRE 0 a ~ b Ryt
EBH -
i (2) ~ 3) 2w/ TG KIGR
ALy

+axV =p (3)

W

A= m -(B"B)'B"Y, )

Horh Sk By
_[ax(l) M +(1- a)x(l) )] 1
s Ae@+a-ax3) 1

AaxP -1 +1-a)xP )] 1

X e IBHER AR R EEDE AR Z TR

FHARBAFE ¢ =05 -
HHETHARY, &

Y, =[x”(2),x?3), -, x? (m)]"

KRR PRE A 2 A Z NS FRER o B
b 53 IERA T TiRE > KIE (3) A& el
(PGS

Dk +1) =I:x(0)(1)—é}e_ak 2 (5)
a

a

5 (5) A FHIEEIE— R B IA L
(inversed-accumulated generating operation,

TAGO) » AR ELEIF . BEIATT *
f”kk>=[%“a>—9}aﬂ“*kl—an (6)
a

%kzlaza

eon o PREEWE
£0) _ (56(0) ), £© (), )2(0)(;1)) 7

4.1.2 JRFEHA GM(1,1) Alpha 185

ERFEHIE T o HZK/NEgEE
R 2 B2 o K B TEIAT GM(1,1) e
ERGEAE AT RIKTEE] GM(1,1) B
HREL o = 0.5 > T KTFEE] GM(1,1) Alpha
BRI TS o DU/ INEIBE (BX 0.001) 35
wE 0 BEINE 1 KR RIGHE A R dre/ N
Z o8 HAAIKIEHR GM(1,1) Alpha f&
Ao > TR AR B T - ]E 2
JKTEH GM(1,1) Alpha BEARFIF o 2
LU RETHIC BRE RHEEEA
2007) °




MEZH Eo+%
4.1.3 JxFEH RRGM(1,1) 183

JRFEHI RRGM(1,1) FRE 32 B BT
H GM(1,1) BT TIEER RS (recursive
residual) fE1E - #E LR S THHUGHER > I
T SRR R T GM(1,1) Rk
TEHHLZ FEHERS (BRAZER - 2008) « HETEH
NN NS

2% B AA 1 Ry xR K FE
GM(1,1) FEAFEIFERIE £ - HFAATE I
EHEHESEE—HEE " BHEAM
AT LR » DIEAIFABUE -

¢, = x© _ 30 )

87 o fER IR T GM(1,1)
A AT ER > a[S A THIE
5O .

5 TR E B R FEI(ELAR I > 1581
SR a5 -

ffl(m =30 4 él(O) )

T XA BIE - BRI E K

— XA IR TEHEE - n[fS—/HE

#= e,V FHAMI BTV > L
EAIFEEEE -

ez(O) =x©® _)21(0) (10)

R o0 YERIRTERI GM(1,1) £

IR ATEHEITEE > n[SREATHEIE - I
E R S TH N E T TR -

(0 ~ (0 . 0
eg(idj) =e2( ) +m1n(ez( )) (11)

HE—H8 KE100%£3 A

R 2 B TN o), BUAG
—RFEASTE AT 50 A - 75
AR TE T - B Rk T8
I -

~ (0 A(0 ~ (0
5 =y + 5 (12)

By TR bR 5380 - AP
FE T IR TR =R 5
R AWETTREHERE < L -

4.2 REDH

FE 7 T I 1 B B B R W] RE AR A B
72 Ry TN —Bh TEHE > FEIEIE S
— /N R T AR R B AR A o H M —
g H TS R R e BLE A M - A
SRR IR B i vh o R = A b T
HETR =R -

TEENGES

72 RREE (Residual check) Zif EHFEE
BATEAMEES TR 22 b > AR -

4.21

xP)-#Vk)

e(k)= 00 x100%

Hrdr e(k) fRFEzEA/N > xO) R
B FF SIS - 2O (k) AR TEMI 58
B o ReEtE I - AT BB E SR
T

X (k) -2 (k)
xO (k)

e(k) = x100%  (13)




Horr e(h) B/ - FORTHBIGS R AR
it - RSHERE Ry 1 — e(k) » A0FKR 1 fs > 35
SEERERERE Y 90% » FoRith—z02 TH
HIZHGE RAT -
4.2.2 1REEEEE

Fragteba=tmbE (post error check) /2
F PR 532 S T (e B PR T
RRZESMT - UNERIHGH RRAE - R IEE

g (k) =x (k) - 2 (k)

e ) RlriGEER R HEE > S, Ty
AR AEHERE > MR HUE C 2
KN o

‘52
C=—2=%
Si (14

R NRAER P -
P=prob.{|q"* (k)—q|<0.67458,}

Hrp

(15)

— i % A RS L o3 e DA > A
# 1 Fios o $8A C [HRvINaELr - R S,
BOKIM S, B/ o Sy EHAEKARFEHEE
REHEE K ~ BESCRE = > o S, (HAVIMR
R =W/ - BEBUE AR - #2 5
Z 0 CHE/IMURIFE I BB REERL - (A
FrfS . TRIINE B B B 72 A e RBERK -
AR P EBUKRLT - RonE A RS
B 72/ NS TE 0.67458, 2 Bhi % o fis,
FEHERERR A = MAX{P FrAEROfR] - C FiTAr
FRIBAY - IR IR FEIET GM(1,1) 5 - #2 P
1 HABHER S 1 8] % C1H - FEHERE Ry
3 # o RIRZREE RS HER by MAX{1,3} =3 >
Bl Ky 3 #f (f17 » 1992) -

4.3 BHEEZEE

AR IR R A (mean absolute
error, MAE) ~ SEEJRE SR 72 F 53 b (mean
absolute percent error, MAPE) » F Liai@7E
i FEMERE - HEHE AT ¢

) 431 Fio@ues
7=—3¢O®k), k=2.3,.n
n—1;5 n .
Z‘X,. e
MAE = i=1 (16)
n
£ 1 BEXERESFRGSTITHER
FEEIRES HRESEIRES
=% e(k) =% PE (o=
N 145 - 17 0.95<P C<035
% 1 — e(k) > 90%
A o(k) 2 90% 245 T A& 0.80 <P <0.95 035<C<0.5
FAT
J_— L el 90% 34K GhoR 0.70 <P < 0.80 0.5<C<0.65
44 B P<0.70 0.65<C




FUESF Fo+%

Horp X R i SR R 0 X, RebR
HHZ TEHIME - n Ry MRS -

PR ETERE (MAE) T]fRRE Ry i IUI7H
HIE B B PR E P RGERE R - 35 MAE
HAAR > FORTHHNE 8 E R EA A
[z i) o Kt - MAE {E R/ N@LF -

4.3.2 FHBEREESLE

MaPE=1Y

nig

X, - X,

x100%  (17)

Hh X, Bsf i W BEE - X, BiR
A TR > n R HA%E -

IR EERZ T 40 L (MAPE) 1%
Pt E R S R RS < B 4T B -
MAPE {HR/N » Rt FEHIGE Sy dnd
i =X TR A DR B R 5 R RV 5 G e R
K o Lewis (1982) tR{E MAPE {HZ K/]\ >
R FEIHIRE T & 43 e VIR SRR - AT
DMEIE » 203 2 PR » B MAPE /R
10% Ff » FoRTHMIRES T Formn EEREHE -

R 2 MAPEFERIBEN 2 %%

MAPE & FERlEE S
MAPE < 9.99% = EAETE
10.00% < MAPE < 19.99% By
20.00% < MAPE < 49.99 =yl
MAPE > 50.00% NIEHE

ZoRHROR ¢ Lewis (1982) »

HE—H8 KE100%£3 A

(h ~ EEDWERSR

|

ASCHRAZTER ISL Befi&ft - SRR
T =R - TR R = R R ERE
JCRABEAIIAT - WETTRETERE P -

5.1 RTRRAIKEHERE S

ARSCER IR TR = AR 2 - 43 A
W = E A A ERE TR X - T TIUEE
ETHEERER - IR FRER IR
e BB » B TR
B 7 bl =R RS HERE - W
= ES A S IR L VAR A i L
FREEANFR 3 P -

& 3 vJAl > DOEEREEmS
FAIRTEE] GM(1,1) FEARRL, - i ~ 28
BT s DIVYSE « AL NS RS i
= 43Ry 99.31% ~ 98.36%E193.21% -
J* GM(1,1) Alpha = » th[E ~ Sk
WA LIVYE ~ [ - VU2 FEHEE &
0 Sy 99.48% ~ 98.42% ~ 93.71% ©
* RRGM(1,1) 1K > HhE ~ 2B i
BLIUE - A5~ NREZHWEE RS 7
Ay 99.38% ~ 98.35% ~ 93.23% « FHHET
A EMEMGERER AR K - SR A
B o AEDAR R = HSEEME S - K TEHE
=R DAY 2 RS R Ry e 0 HAp
L GM(1,1) Alpha #XE » By 97.18% »
HRAMFE B RRGM(1,1) = (96.60%) » Kz




R ERBRAARE I EEASREAR L ZTEY

}’ 3 MEFE=HEEMERRFRATIERE LR B %
ﬁﬁ::—:‘ztm| % | 5 |~ g | t2 |\ | hE | +8 |+—2|+-%|+=%|+tmE|[+E%
GM(1,1) EAHEzt
==l 99.31 | 9891 | 9791 | 97.51 | 97.50 | 97.03 | 96.82 | 95.65 | 95.02 | 93.64 | 93.87 | 93.50
=78 97.89 | 98.36 | 97.92 | 97.82 | 96.50 | 95.40 | 95.72 | 95.53 | 95.04 | 94.45 | 93.71 | 93.32
=5 92.53 | 92.40 | 93.21 | 89.55 | 89.78 | 90.97 | 91.95 | 92.43 | 89.54 | 89.03 | 89.60 | 90.29
FHE 96.58 | 96.56 | 96.35 | 94.96 | 94.59 | 94.47 | 94.83 | 94.53 | 93.20 | 92.37 | 92.39 | 92.37
GM(1,1) Alpha &1
==l 99.48 | 98.92 | 97.93 | 97.65 | 97.79 | 97.12 | 96.82 | 95.82 | 95.23 | 93.83 | 94.12 | 93.88
=4 98.35 | 98.42 | 98.03 | 97.90 | 96.69 | 95.48 | 95.82 | 95.61 | 9524 | 94.52 | 93.88 | 93.62
BB 93.71 | 92.45 | 93.22 | 89.68 | 89.79 | 91.11 | 91.96 | 92.44 | 89.87 | 89.18 | 89.62 | 90.30
A 97.18 | 96.59 | 96.39 | 95.08 | 94.76 | 94.57 | 94.87 | 94.62 | 93.45 | 92.51 | 92.54 | 92.60
RRGM(1,1) 18z
=8 99.38 | 98.92 | 97.90 | 97.56 | 97.65 | 96.95 | 96.79 | 95.98 | 95.14 | 94.06 | 94.16 | 94.12
=& 97.88 | 98.35 | 97.92 | 97.84 | 96.50 | 95.43 | 95.76 | 95.53 | 95.05 | 94.49 | 93.80 | 93.54
El 92.53 | 92.40 | 93.23 | 89.57 | 89.92 | 91.14 | 92.00 | 92.51 | 89.52 | 89.03 | 89.61 | 90.32
FHE 96.60 | 96.56 | 96.35 | 94.99 | 94.69 | 94.51 | 94.85 | 94.67 | 93.24 | 92.53 | 92.52 | 92.66

GM(1,1) FEAMET (96.58%) » [RIIL » AL WA = AR ERE K ] = FR A 5 2 5%

DAVUEE R TR e A B B B = A 5T 0 Wk 4 B -
K4 MEZHEBMERRIERZRESN
—— TR =R REEIRER
MiE=it = = =
P | TOREE | %8 ca | zm | rE | %@
GM(1,1) EAET
= 0.69 99.31 BR 0.05 S 1 53
= 2.11 97.89 B 0.32 58 1 17
&E 7.47 92.53 BY 0.99 REHK 0.67 REH
GM(1,1) Alpha &=t
==l 0.52 99.48 B 0.05 17 1 i5a
= 1.65 98.35 B 0.32 17 1 52
&5 6.29 93.71 BX 0.99 REK 0.67 REK
RRGM(1,1) 18z
==l 0.62 99.38 B 0.05 17 1 7
= 2.12 97.88 B 0.32 17 1 17
&5 7.47 92.53 B 0.99 Ny 0.67 Ny




FUEEF Fo+%

FHZ 4 v DURZREEm S o HP
PIRSTERE I RIN 90% » BERIKFEH] = e
B SR A RE S R T - 3T
SRE RAF L THHIBE - DL C {HEE P {HLE
5 KT GM(L,1) FEABE ~ GM(L,1)
Alpha fB(EL RRGM(1,1) fEUAH B
B E Ry I Bl B R AGE RE B Je < FEHI T
H -

=

5.2 TRHIFEREELLE

Pyt — 2 IR 7 = M S fERE 3
JRBIES - ASERA] MAE {H ~ MAPE {E1ERs

x5 MEZHE

HE—H# KE100£3 A

FEAEARYE o R = SR A R e FEI
Fo U PR IR T 5 A A SR o L - e
5 fi

FHE% 5 AJ%0 0 Bk MAE {Hii S - S
fis 3 BB TEHI AL RE 2 bR W R =g DA
GM(1,1) Alpha &=l o HIKTEIH] = Ff A
R MAPE {HH/NA 10% » For =t 7H
WHEIE - IS 2 > MR = EER
SERETHINZ R » GM(1,1) Alpha BEZ({E*
RRGM(1,1) f&= » RRGM(1,1) Rz AR
GM(1,1) BEAREL -

i RE R R FRANR TV FTEAER LEEL

MAE MAPE
ME= GM(1,1) GM(1,1) RRGM(1,1) GM(1,1) GM(1,1) RRGM(1,1)
HAEN Alpha &z &= EARER Alpha f&x{ &z
== 3.88 2.89 3.53 0.69 0.52 0.62
=& 12.06 9.59 12.13 2.11 1.65 2.12
BB 10.10 8.83 10.11 7.47 6.29 7.47
Ei9E 8.68 7.11 8.59 3.42 2.82 3.40

5.3 FRAIBERD

Rt BB R =t EE M ERE 2
BB > ASCGE— DU M TEENE T
aEm o f TAREL ) Bd T ERE  REME
EFIRTEE] GM(1,1) Alpha 132 FEEI{E g
A FEELER 3060 A (6] TH RS R4S E
(R W P PR R A - & & [HAK > AIEE
] FEE R AR IR R (Bf/]N) - BIanE k
= 5 [Ff - S48 - SR E B RS kG T
2.5% ~ 5%~ 7.5% ZHEE S HE k=567

R > FHHI "S5, PERERIRE R >
HIFET 2.5% ~ 5% ~ 7.5% Z & - 2010~
2012 R = M AR i S E T ke
fH > a15R 6 ik ©

FHZ 6 W% & k=5 > DI B
B - I TEHI B —FEMI{E s 748 T TEUs »
2 TETE 53 BRI 2.5% ~ 5% B 7.5% F »
& FEEME S B [729, 767] ~ [711,
785] Bl [692, 804] T TEUs [ ; HARMKIL
KEHE - BRI — PR B DERE R




REERBRAARE M

AR ARG Z TR

F®6 MEFZHEEMEETRNERTEIE EfI : FTEUs
kB | ME=H | =EH BHRE 75 8 FEAIE #®H5 AR =EEH
FEE —7.5% —5% -2.5% 100% +2.5% +5% +7.5%
S == 692 711 729 748 767 785 804
= 594 610 626 642 658 674 690
&5 105 108 111 114 117 120 123
PRl -10% -7.5% 5% 100% +5% +7.5% +10%
. ==l 770 791 812 855 898 919 941
= 618 635 653 687 721 739 756
"B 96 99 102 107 112 115 118
TEE(Y -12.5% -10% ~7.5% 100% +7.5% +10% +12.5%
; H 855 879 904 977 1,050 1,075 1,099
= 642 661 679 734 789 807 826
&5 88 90 93 100 108 110 113
F3E D A LB F b AR B -
TJREMEL - I EMENTERE R TAINIM S w0 2RE S EHRE - EENGEREL
TEARK A LRTEE T TR 5EH - S SEEE - GiEpuET
2012 4 - HhERFAIERS T 323 T TEUS » SRR o IRTIT Fo e CRAC I 2 3R -

3 977 T TEUs - ¥iiE B 49.39% ; =&
B4 133 - TEUs » 3 734 T TEUs » B¥iE
B 22.13% : HEEEEA 17 F TEUs > £
100 T TEUs * JRlEE 14.53% ° ##5 < >
R e B2 v SR A SRR IR R
BT > Hh BRI E - BEEHIE
BB -

SEETL

fiisEE i RS 2002~2008 LR AR
5o EEREARMIR AR TS R R 2 B
FHECBIRERE » By I BT I ST R A
ABEFIEEI] o (R - ZEREHEAGERE S
T BB IR @SS - FURHEE 2008
TR =R E SRR —

54

ERE e ST > AL T
B EE TEGEE | SAFEBHG > DK
g A B EE RS 4E 0 AERE R 2009 4R
BETER o Ry T RN I @ﬁ%%ﬁ’%ﬁ
B R SER B GIRE ~ HETT RIS
LIRS VA= e ﬁﬁh@%ﬁﬁ
TRAGHE -

FHER A Bk - 2 = ot A A o
SR RN - HDZEAZER R E - K
%%ﬁ@ﬁ?ﬁﬁﬁ%ﬁm%%ﬁoﬁﬁ

» FEE A R SRR RE T BT
%gﬁ%&ﬁ%’EEM%&hZ%EW

r 0 BIAOASEA ~ HEREME ~ 2R -
HEZHE - BYREHE - IREMAZRE - &
AL W e = st R Ao v o] L R R T




FBESH B-+% B8 RE100£3A

SN > DURAERHTG AT (delivery) -
IAREREN I - PR T AR A
BHRA ~ B IEEA M AAAE ISR - a8t
TERBIF T o LHERR LERINIRHI A R A
B P EMRMLET SRR R -
e = M B AR AR B e B EL MR RE B
BRIt BRE RN
BN EIR TSt - R b i R AR
LiiF] e

AL T 5 > BERYE E AR
FNRHE R  TFEEE NG
FERATH = > BfEiGEE R LR H AT
I 94.18% ° ko T UGEHUEMNE - FRIETTE
fEfips e s )7 EREBUF o
18] > DR RAT AR IR -

ENEEE

wey LA ST - RS BRI S A A
BIENTTERRA T -

6-1 I‘Egﬁ

L LUisfa e s - mis =t EiisERe
el A WTO itk > BB 2K
B SIS i Y Db s i 8 S
A EIA 2000 FEE MG - HAT
EHE BRI RS M L 5 - 7Y
s RS iAo v A R R A
S5 A B RE B AFE > HATHRELE

SR{E 8.55% ¢ i ~ S EEREE—
B iR LR EZ 8T > HAls
ARy 51.22% ~ 94.18% Ed70.41% » X2
S R

BRI TR AR 2

[ B ~ SN R L B -
R AN i p ek B ) e
B 2R AR bR - HiFE AR
EERPIE © FEHRIA > MBI 2Rk
WA = i R ATE T B A - SR A
e Ak Rormy » Horh > Bl fe DR RE
B > EER L > Bl S
it AR R A il ey PRI > =i
K -

R EEREHE AR R G T A

BREG AR Bx 2 JE A BY b SR AL > AU
BUK P Al EEERIR AR - R A BB LA
4,000 TEUs DL F Ry @) - 52
THT B H s i s TS o R TR
BN AR - 2 ERE R EA K
RU LB - FHILHEA] - ST 2 BRER F
= ERAGEREAEAS IG ID » 2R3Z 2008
FR=FSRNEEE - ZREEEE
LR N S 1s == S TR TS I
I R BB AR R R =
Ed 2 BR AR AOE i gna AR E RS 2 5

2
=

ASCRIFER] ISL &3+ 18 (1995~

2009) R} > ST R R = b R A
FRIADL > M ER A K (B B o K FHH =




i B T R = B RE Y E RE R
ST HT - ATHHIZREM 5 » $M &
= S A A S RE o THIHIAE R - K TH
Hl GM(1,1) Alpha =&Y RRGM(1,1)
=l - RRGM(1,1) HE= S RIKTEE
GM(1,1) EEAREZ « W = M B A i s
RERE R EY - 1R AR AR o i B KM
2T FHEIE 2012 4 > PEEMINE
977 T TEUs » HliE By 49.39% » B
=R R RS EERRE IR 734 T
TEUs - iRy 22.13% ; FEEFRA =
100 T TEUs » JiliE Ry 14.53% » Ry
=HiE—EHEREE - M52 0 TE
B 22 T AR A RE KPR R IR R » Rl
OB 2 — Mt L A BR A T i ]

6.2 EE

LT EERR G AERE A RN I - 2R

Il 2008 55 =Z 1% 2 Rl < EEAl -
B Ty 5§ Ak 3 I A S T A A A
Ko BEH S EE R - A5
H 0 WA =T 2 DIAE I Z E i Ry
T B R R B R - DA
BRI < Rl 2 S R AR SRR -
Rl - ASCEE SR e = st B M A i v s
BEIRFHS TR HCE BRI » DLSAE AT AL
FIRFE > JRARERERS MG > W R
AT AR RRH AR ~ B A
=R AR BT T - B8R

X e IRHER AR E S EEDE AR Z TR

BREHE P MR AR TR AR
FARUE SHRIRIR LB - R BB
P SR L i F T o

CEESTEURRESRER T - Gl

e S oSt B B it S T BB )
BES - BiEpETS 2R E
IRF SR A - AU RENT e
IMA R K& R - DRI
SRR T ORI T LR - DRI
HEHEH 2% - b > WENLER
MERZEEE TR 2009 £ 12 HAFEEE
WA R AR RS > RO LE R E s A
RIS I AAEIFE B AKS - RGN E ]
— o AL A B AR R E S R B
e

BRI R RN RS > AR

G T o B B R DB TR
A AN SRR ST AT A G R B
R REINER - MROURS 1 B R K I AN ]
FEEETTRA T - HREFETEIEL
afEm o ASCPREBASE R E R
FELIRRANFIRE RE 2 S Bl 7R R
Ut ] PR (A QB — FHMEL Z AR - L
Kt — B E AR MERE R R Z 7]
REREES - TR AN n] sk i P PE I (B A T
BERANZHES -




FUEEF Fo+%

(BEH

JITERR » 2006 - BRI R T BLAE
s PR PR LI SE - BN KRR
i B2 R 3w L o

FRMEREE ~ BR—F- > 2002 » iR R M
R WS > 2 EERER e - =E -
FABLES » 2010 » o3 R BERHEET IR
HEH T Bkt o http:/www.mof.gov.tw /c
t.asp?xltem=55233&ctNode=1774&mp=6 °

SRIEEX > 2008 » Grey-Rough Set Bl HJE
M KRR G W Eram 5 TR R
B tsRffe iy - 91-110 -

837 > 1992 - Tk a2t B G R L - 56
—hie > BRSO R > BT

WEIER ~ SEEH ~ A5 > 2002 0 fHHAER
FEE MR B R 8 E g E A
il > B=+—% > FE= 663-678 -
A ~ SR 0 2005 - FR BB TES
FERRSR R KR 2 4 #T - il EIET
=1t - 55— 27-62

B~ BRI - FEHHNE - FESC - M
4l - 2007 * MATLAB 7E K 24 B G o
JEM » B R > REREF R AERAHE
=]t -

Bk > 2000 > P [ER] B di i E 50 5 T 2
RRME R EAR (=) - HLECET] - 5
+-E#7 > 50-53 -

HE—H# KE100£3 A

AEPETR > 2010a > Hr3E KBRS A 15 4 5
Bl R EE R IR B - FEE MG > http://
twbusiness.nat.gov.tw/page.do?id=15 -
FEPER > 2010b » i R #S o e At
iz o ACTEARETHERE > http://2k3dmz2.moea.
gov.tw/gnweb/Indicator/wFrmlIndicator.
aspx °

SREHE > 1986 K EATHMHEL R -
TR > B > KA -
SFEEHE > 2000 © KRB G BLEH - vE
VLEELAE 2 e

SEBOHL > 2004 » FBIHCEATEL AR
FEBLESERTZ o T > BN ER A
bt FERT R -

FEECHL ~ £R5E6% 0 2007 > R = HUEE RSN
W b HO R L o T s AT
H > =474 > SBPUH > 425-450 -
Alderton, T. and Winchester, N., 2002.

Globalisation and de-regulation in the

FErhH

maritime industry. Marine Policy, 26(1),
35-43.

Chung, C.C., Hsu, C.Y. and Hwang, C.C.,
2009. The vessel tonnage supply and
developmental trends of China, Hong Kong,
Singapore and Taiwan. The Journal of Grey
System, 21(2), 137-148.

Clarkson, 2009. Shipping Review Database.
Clarkson Research Services, Spring,
101-117.




Goulielmos, A.M., 1998. Flagging out and
the need for a new Greek maritime policy.
Transport Policy, 5(2), 115-125.

Guo, J.L., Liang, G.S., Ye, K.D. and Wu,
Y., 2007. Impact of special shipping across
the Taiwan Straits on the employment of

Taiwanese ship officers. Maritime Policy and
Management, 34(1), 21-36.

Haralambides, H.E. and Yang, J., 2003. A
fuzzy set theory approach to flagging out:
toward a new Chinese shipping policy.
Marine Policy, 27(1), 13-22.

Hsu, L.C., 2003. Applying the grey prediction
model to the global integrated circuit industry.
Technological Forecasting and Social
Change, 70(6), 563-574.

IMF, 2010. Data and Statistics, International
Monetary Fund, http://www.imf.org/ external/
datamapper/index.php.

ISL, 1995-2009. Shipping Statistics and
Market Review, Institute of Shipping
Economics and Logistics, ISL/SSMR,

Germany.

Klikauer, T. and Morris, R., 2003. Human
resource in the German maritime industries:
‘back-sourcing’ and ship management. The

International Journal of Human Resource
Management, 14(4), 544-558.

Kovats, L.J., 2006. How flag states lost the

plot over shipping’s governance. Does a

ship need a sovereign? Maritime Policy and
Management, 33(1), 75-81.

Kung, C.Y. and Chang, C.P., 2004.
Application of grey prediction model on
China automobile industry. The Journal of
Grey System, 16(2), 147-154.

Leggate, H. and McConville, J., 2005.
Tonnage tax: is it working? Maritime Policy
and Management, 32(2), 177-186.

Lewis, C.D., 1982. International and
Business Forecasting Method, Butterworths

Scientific: London.

Lin, C.T., Wang, S.M. and Chiang, C.T.,
2001. Manpower supply and demand of ocean
deck officers in Taiwan. Maritime Policy and
Management, 28(1), 91-102.

Marlow, P. and Mitroussi, K., 2008. EU
shipping taxation: the comparative position
of Greek shipping. Maritime Economics and
Logistics, 10(1-2), 185-207.

Meera, S.N., 2005. Development of Indian
shipping during five year plans. Finance
India, 19(4), 1337-1364.

Osnin, N.A., 2004. Malaysian seafarers: the
need for policy review. Maritime Economics
and Logistics, 6(4), 360-367.

Prescott, J., 2003. Editorial: the UK shipping
policy? Maritime Policy and Management,
30(4),271-274.




WBEEZH F-+% E—# RE 10053 A

Tenold, S., 2003. A most convenient flag - the
basis for the expansion of the Singapore fleet,
1969-82. Maritime Policy and Management,
30(3), 255-268.

UNCTAD, 2009. Review of Maritime
Transport, United Nations Conference on
Trade and Development, United Nations,
UNCTAD/RMT, New York and Geneva.

Wu, H.H., Liao, A.Y.H. and Wang, P.C.,
2005. Using grey theory in quality function
deployment to analyse dynamic customer
requirements. International Journal of
Advanced Manufacturing Technology,
25(11/12), 1241-1247.




