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Abstract

Taiwan has been part of globalization because of the cruise industry, and the
cruise economy has brought considerable benefits. However, it is easily affected by

international situations, such as COVID-19, which has had a tremendous impact
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on cruise industry. Based on the historical data, this study aims to predict the

number of cruise passengers in Taiwan between 2021 and 2022 by using the Gray

System Theory. It is hoped that this forecasting research technique can be used as

a reference for stakeholders' operational planning, and improve the service quality

of cruise industry in Taiwan by making accurate predictions. The data source is

from Taiwan International Ports Corporation, Ltd. More specifically, this study

takes the data from 2016 to 2020 as the input, applies rolling method for Gray

Model, and predicts the future cruise passengers volume. This study verifies that

when the number of sample is small, Gray Model Theory is an efficient and reliable

technique to predict the short-term cruise passenger volume.

Keywords: Cruise Industry, Cruise Passengers, Gray Prediction, Gray System Theory

D

JK €1 ¥ & (Gray System Theory) 1% HH
ERRBEAE 1982 FF4EH, - FELATARE
B 2 Ik R AU AR TE I B R SR A » Hop
K T (Gray Prediction) £5 BY 2 AR #2351
BB BB B AR B3 A B AT E Y
BT RAR B F R HIEr - ]2
i Dl K BB TR E R - g —
T RERRHERE <« J71 - AGERITHEIC HAY -
— MM S K ETEHIAIRERE ] 53 R 5 TH
W~ SEEETEH ~ BE TEE R TEE -
S (L TR B30 58 A 2 TR S A
BRI » TR S AR A PR e (D BRAERF
SENFEERA - 40 THHME R4 < F 17 - B
TETERIR R I An BaR (Fh AR - fEdhER Fig
EAH TR E B FTE RS » ML
SEE R NEZERE B BA Y] - SRR R A

Il

& A

T EAE AT 3 A IR B - 40 - FEHZE
A aEE o R THHE S RHT
o PR AT —HHAH AL BRI Y Kt FE
R - FEI R R 2 B B A A A bk A
FATREVEME - 20« THIRERS & o FE EL
SR TR T MR GR o AWTFE Ry B 5
3 52 B IR (Y MEL A2 T 288 A B L P ) 7
W - K e TR o S TEE -

A A 2017 4E 5 H 20 H BLZE
e i 5% v e S R R P R T Py T I B T
m RS |+ AR B IR 2018 4F 12 F
ZER AR FHEHEAE = A
— T EBDEERZNRSRTN S - FEERS
HE o BIPRE ek 5 = I 2019 R
EF 2 MR FHER S 10 BT
HIRE AR QMR RACRERS S HT R B R
MR AR A B RE » AE (S B 7 S A R iy
SREVEDER S + — & A B R IR R 2




J& - fEESmASIERIRE R - 2017 S BRIy
Tl ik &8 LF 2,530 B AR » T Ea ey
B A TR TS 22 330 5 AKX - khoh -
18 i B R L E IF 52 R0 E 2016 4FA
AT 2030 HREIfER R R 2 THE
H B K BEAE 2030 4 A T i i 7 B 1
F[ 800 HE( 1,000 & AKX » B R BB A
[ T iy HSHE T 85 o R 1 (R B IR
AR Al 22 1 B A A B &
e

B E T SR E T MR R =
AIEDEEE - BRYERIREAE Fly-Cruise (£
PRHTE ~ AR BIRR T sk (B~ PR
[B) k%8 REETRIE S - 15 SR =(AE 2017
R BTG 15 B A 22 EM iR
BAR (EEFE > 2017) 5 HEEEEAHE
ERHER - RIS Ry RN 2
gy - FEFA 4 £ 10 H RS K EBE
Sl B B S E AR - FEE B AR K
I HW TS B AR R Ry 1 E W
fifT o BEEIAE 156 HPER - BETHERE
—f& ° 2018 A T Bl ~ WEHEEERER L
RIS Ry RS » 0 E T A 1 KB DL

BRZEERAREBHREETTYZFR

e I Ry BRSO B TR - SRR 2 B
R TR AT 2T SRR Y B PR T
HH - BRTIRERRWEZBDLNGS - &
BB FTRRAIREAS ~ I ok o~ '
MR IS ST A ra s - IEE S A RIEY
fili 2017 4 T i 48 72 B K 8% 2016 R
25% » FHEEREE] 50 {EHTEN -

R EE 109 £ COVID-19 5 E:
& EAIEERES - T E R
B 7 T o FEHI RSN SO R A Ik Ea FE
(Gray Prediction) J7 3% » 3% it HU 15 %6 IRF 5]
W B AR B S FAE » E B E e 2 TH
W o ABFFELATHMEIRE 110 4 5 111 2
SR E R IRE ABCR HIY - HIREE S L TE
WIRFFE 51 - MF R R 2% -
FETH PR B R e T A S e EORSKIAIE
ZERFRAFN - B M ERERIITST - LU
KIZ PR -

(& ~ XEtDREE

2017 4 5] B % % {77 =& (Cruise Lines
International Association, CLIA) &5 #E7S »

®1 EEMERIRREABBE X

FH | BR(AR) | EEEER legiti BIRAnR
105 1,229,586 751,013 114,544 364,029
106 1,427,090 980,247 154,796 292,047
107 1,424,577 1,010,126 198,071 216,380
108 1,504,076 1,050,758 239,047 214,271
109 428315 270,856 12,727 144,732

TR KR A RBBRGF AN o




HESH BE=+%

2017 -2 SR IR & 2 BRI BIFHR K
& JE2E 1,301.8 A K~ BRI 695.8 &
AR~ EEIH 406 BN~ FrEg SN 85 E A
Ko~ HAl 424 AKX > 2R EERRKE
HZER; 2,500 AKX - HIESHERKRE » H
FRPRUIESE ~ BRI ~ RN R B - AR R
Y5 o [FIRE SR PN T R ol e AR T
R OEE Ryl B B T AR B R » 1E 2010
2 B KB R TS A G 2R
3% + H 2011 F-hAiGETFER » 2013 F 2
2015 4 50 Ay B i ik 25 BO T R R R T E
20% » {E 2015 4 55 M B9 B i fik & G 220
EAR - Horh B E R iR A A X EAHT
MABEEE - TSN E 2004 4] 2014 4
[ S oy i 25 E 15.8 5 A R 22 100 5 A
K BRI T ERE 6 £ ©

CLIA 1E 2019 4F & fi BY 2020 4F %
iy e SE piIE R 5 (2020 State of the Cruise

FH LR CLIA

= 1

FH REI1056A

X

A 15.00

B8

& 10.00

A

& 500

0.00 S
SR TS O N
N\ \ N N N \M NS \
O A

Industry Outlook) #H 7 » 2 3R 5 iy ik 25 #4
Fl 2009 £ 1,780 & A REETH A 2018 4
9 2,850 B A K » JiF& AE 2005 £ %] 2015
SRR B SR TS KA T T 62% © EHY
FE AL 2019 £ K5 Z€ 1% 3,000 H A K+ 2020
SERNTE RS T DAZRE] 3,200 B A XK (E 1) »
fik % B EIHEIN - IRE 2T B A E R
CLIA 5 2016 -2 ERAS Rl 25 S
HIEGE 1,260 {23670 - WifEBhiEs 1 A
TAEREE - BlEmASYS R 1818 M B BREE 4
Hg 877 -

R $% BFE EC g 155 & £ 2019 Asia
Deployment and Capacity - Cruise Industry
Report £2 £ 5i M {7 85 2017 FIRFHI K
By 20.5% » g HAMTS - REEETR
406 # AKX » HAorhERE )5 T 52% »
EEREHEAE R 7.3% o ENIRE Y
i IR T SNBSS - K 9 BUIRTERY

S

A S

\ 8 Q) Q
Q Q \ v
A PN

ERRIBIRE AR




20%
18%
16%

REUT  13~19 20~29

FAL kiR CLIA

BRZEBERAREBHREZFENZFR

14%
12%

B 10%
T e
6%

4%

2%

0%

30~39
ik

40~49 50~59 60~69 70EELLE

B2 FIOEEmkEFhenh

RFEAAEARE  BWKE 6 RUTNHT
74% 5 Ta PN IS H R R st g ~ 5
FEROTS ~ EEIFIE R R T BRIRE
I ERHI Ry 45 5% 0 SR o A6 o LLEE
AlE 2 Fs o

BERELEAN (2012) PR REIRRE 5 2
BRIGHE & R B IK BB E T 0 RIS
o OMECHT 4 KO 53R R AAAENE
W~ SERR ~ BTy s B R - AR
FHIK (T B G - A THIRE K - RS
REUR » IR DERETRERE G T
WIERET » NS AT T - W ETT
THMIHEEERR 7 - FOAGYE E B R 1 A2
#2510 -

AR F (2019) 38 5 B 78 56 A B R

TS 58 R B Tt S b oy - A D
TP SR T s - ST AR LR R
iR - SRR - T H R KT T
SEFN I o BRI A SR ORI
ELJE i i 255 8 fe - TS iR & R TR
o HELTEm e KEFRE - (EAHIKH
H GM(1,1) A B FRECP e - THEEE
B PR AR R A AN B S - DTSRRI AR
THE GM(1, 1) 1550 5 TH I S e v
fikE N B o PG RS T o AT 1%
L GM(1, 1) ANIABAE A Ry i 2 2 THH
PR - R T R A A PO R A = Ry I TR Y
B ~ GBI > SRR - i
FRIE - BRIRFRMIM S - DUGHARRAHET T
H - R SR ERERTEHIEE -




PREREE PSRt R NG
AT E R A T SRR B B
#T (Relational Analysis) EfERIFE (Model
Construction) » f7 ¥ =& 7 (Prediction) 2
R 3K (Decision Making) 1Y /5 1% 2K £ & L
R BRI B DL o M RE B BV E
T~ R A~ BES R BRI
SEEMEMCE SR -

EHIBERADE » NEER A HH
10 BERHEETNRERFSE © BLAh - IR
uELSTREECHERVERE S 5 IF 7 o ik e
AEF o RIECAERE G R B RS B A I I BE
EACNEAERY - B AR E & K B R ok
PR -

— i S AR S P B e 1 Bl A
VA IRER (HR K IR Y (Gray
Prediction Model) 5& fif F J& 45 %5 %1 i it
2 4 Bk 5E B (Accumulated Generating
Operation, AGO) Ei 51 4 ik (Mean Gen-
erating) SKEHKE R Y2 HERH 2 - (Tl

BRI IR -
3.1 x&iEA

AT FT A FH — PR P B et FE I
A1 GM(1,1) 1Y 28 152 5 3% (BB 22 BE » 2000)
SRAE T A TR - st I A e AN
T

% x @) Rt | EFIRBIEEE k

FH REI1056A

S AR NSRS - B

xO®)

=2, x”2), x3), -, xXP(k) (1)
GM(1,1) ZE TS ERATF -

EEE— 1 WG Y — R B A
B (AGO) » AILETE V() Bx©6) 1—
REBIMARFFS] » I

(i)

=P, xY(2), xV@3), -+, xV (k)

- (21;1 xO ), Zizl X O k), oo ,

T O), i=1,2,3, 0k @)

BB AT E A ST (Mean Gen-

erating Sequence)

z0 (i)
=(202),20@3), -, 20 ()
_ fcx“’(k)+x“>(k+1)’i:2’3, """" G

! 2
HE= : FIF TR @) RERB L 4
14=[Z}=<BTBy*BTY (4)

X @) .z B~ Y FER ARy

-zM©2) 1 x92) 1
_7M (0)

. 22(3) LY: x :(3) 1 )
~ZW(k) 1 xO%) 1

B  KEAAR @ iRtz 2H q




b EHEA GM(1,1) Ry —FEfsr TR
dx

M _
—+ax'’'=b (6)
dt

BR] R FAT IR R -

Ok +1)= [x(o)(l)—é}e_”k o2 (7)
a a

R Hd xO0)=xQ0)» =X (D) A

RK1GZ 5 HEAT — KRR GE R

(Inversed-Accumulated Generating Oper-

ation, TAGO) » RIR[SRIGEIF Y1 - thate

FEHIE

k“%k)=[x“”a>—9}e“klkl—e“) (8)
a

3.2 WMERE

PERFSR R E 2= B2 B
EE - BREE 105 3] 109 H£4E 5 FER
Ve ke A g » & 3 A ise s e -

3.2.1 EBEHEIE

B S /N W] TR k2 R AR R 2= i
FANGC HE 4 TIERE HEE R 108
o Bk EEABERERN  ERE
108 A B ZE0 150 & AKX » {HEE 5 BRR
109 4 5 2 Tl iy file 2 A BB+ K
COVID-19 #1513 % - HAIFImESE - b
B 109 45 1 AE 12 A 2K 2=\ g ik & 5%
SHERHEUR - AE 109 4 3 HE] 6 AZKE=E]
iR A KB R » 403K 2 AR » 109 4

BRZEERAREBHREETTYZFR

ZERTEHE - TR A B AR
Bk T He m THEIZ HERE R - ORI SEER
H7 4% B H #fi {8 % (Lagrange Polynomial)
R 109 - B H BRI BUE
QLR e VA - g5 N K ey |= REASIL AR LA
R AR R R R ALK (1
TR A A T -

7EA

IS

!

MEBR
BEHRE

!

Hig
RIEAH

v v v
SREBRIEEE | | REEAH

Y
TRETEA
REEE

!

FRAIRER
B

!

FRRRREIGER

MAPE RMSE MAE

A

( HizsE® )

3 MRERZE




HiBZH HE=+% 2= REI1056A

CEiEm eREER "BIAAR

140

21

N
\S}

120

w
Q

100 36
80

60

40

20

104 4F 105 4F 106 4F 107 4 log g Al
FRAR AR D

Y

o

4 [KEH 104 ~ 108 FREHRRET ALY

CEER =REER eEAMR —e— R

1,600,000 1,504,076

1,427,090 1,424,577

1,400,000

1,200,000

|
~

%
& 1,000,000
B

%E 800,000

=
A 600,000

x 428,315

400,000
200,000

0
105 & 106 &£ 107 & 108 &£ 109 &

FE
FAHKR R ARIBRDF LR

5 KB 105~ 109 FREHEHKRET AR




BRZEERAREBHREETTYZFR

F£2 109 F 1 BZl 12 BREHIwRERET BRI AR
109 & st o = R B AR
1B 73,731 47,930 11,363 14,438
2B 22,471 14,169 1,364 6,938
3H 6,995 0 0 6,995
4B 6,554 0 0 6,554
5H 8,021 0 0 8,021
6 B 16,463 0 0 16,463
7H 28,120 2,862 0 25,258
8 H 54,659 33,860 0 20,799
9H 59,617 40,994 0 18,623
108 81,533 72,396 0 9,137
1A 40,754 32,595 0 8,159
128 29,397 26,050 0 3,347

TR R E BRI F S

]

£ 3 KB 105 £ 109 FHEKRHE BRI AR
FE st b = R B AR
105 £ 1,229,586 751,013 114,544 364,029
106 £ 1,427,090 980,247 154,796 292,047
107 £ 1,424,577 1,010,126 198,071 216,380
108 % 1,504,076 1,050,758 239,047 214,271
109 % 428,315 270,856 12,727 144,732

TR &R EBBILEG ISP o

% 3 2 5 RS - AHR B T4 [-0.00546
; " A= 171 991564.7 ©)
FHENEER 109 2 REER - IR :

IRETARLC BANERS - REFAGPIIRURE sk (TN (R BAn= (10) :
B 2) R4 RGER % - BEI Q) & 1 To0.12385

LA RFS » BRI R TR 4 {b}[144689.9} (10)
THRBIA AT AR

[ i Tk L PR PR B A0 (9) -

I I L PR < AR B A & A (1)

a] [0.159086
4= M _[361332.5} ()




IESEARARAGEEY - S R TR AR AR
R BUEBU MUK Y] - THEIRRTR
HEHEHE - MAE R[IS-32) 45 5 7 0 {8 B B S

HBZEZF HE=+% B2 REI0F6A
EN ol
41 FEAKER

TR EEEE A E AN ER 0
5 FEFUIRRHET A K BHEE R R - 15 HY
KRB 110 F5] 111 FHEE 2 FHIER
3% 4 FfioR o Horr 109 4£538 52 COVID-19
EIE R R 109 2 B EE TENIE
RIS KB FEAE Ry 7 He T+ THHMERE
R SRR B H fEEE - BV 109 4
LI IaEEE - BIeT#E/ N 109 5 B E

FHHIERYRE -

4.2 TERAIERZE

R PRET AR W sE i B 2 HETfE i - K
B 5 66 i S 29 3 3% 72 (Mean Absolute
Error, MAE) ~ 3 /5 1R % # (Root Mean
Square Error, RMSE) ~ 1 ¥ 15 57 LhER
7= (Mean Absolute Percent Error, MAPE) [it;

ERVRE ST R E - W] LU Sk AT e HE
ikt AR 22 i - RMSE Ry X FHHIER
ZVITRIRPEE TR - m] DU st = A
ATERIENE » IRV ] - FORM
AT R SERE DGR 5 AHBCHE > FUTIRER
A > AIZFORE U TH T AT SERE B8R - ]
FE FH L 7 IR IS A AT S 2 A SR A T SRR
& - H® MAE B RMSE GHRERZ B G H
AT R E A NI TN E H i B (A
/NIRRE - AERLETR T T - THEME B EER
{ELAN RS 2 LE B P TR RR A ARG S B 5
H2ZE(E - Kt MAPE AE #3258 TEH]
[EELEFRERVRRAE - B T A B R
{ELZ [ERI LR

KL+ ASHIT 52 2 B RE 338 I ~F- 22 e
o3 HeaR 722 (MAPE) Jy 3= 22 19 $5 1 2K 1y
s DA THRME R REMERR L - Rk

x4 FRAFEREGH BT AR
- ElPR EpER M= EER BRI AR
BERE FERIE BRE fEAlE B E fEAlE
105 751,013 — 114,544 — 364,029 —
106 980,247 998,393 154,796 169,133 292,047 280,516
107 | 1,010,126 | 1,003,862 | 198,071 191,432 216,380 239,259
108 | 1,050,758 | 1,009,362 | 239,047 216,671 214,271 204,070
270,856 12,727 144,732
109 | FEEEEM | 1,014,802 | HREAEM | 245237 |HREEIK| 174,056
985,385 230,708 177,098
110 — 1,020,452 — 277,570 — 148,456
111 — 1,026,042 — 314,166 — 126,622




il DL £ 4 35 3R 72 (MAE) e 35 5 fRGER &
(RMSE) {E Ry Lbieii 2z < #eRl] - A HIE E5E

B (K 12~ 5 14) > FHEBERTEHIB S -
MAE = M (12)
n
RMSE = Z:lzl etz (13)
n
nle|
P
MAPE = i (14)
n

B Lewis (1982) 32k » MAPE &%
BRIFHAEFEEE - A6 MAPE 43 Ry VUfESE

W o ange 5 fos

* 6 FIFK 11 FR > RARWELERE

BRAPRRAREBHRIEEFEHZFTTR
& 5 MAPE FF{hIE1ZERA
MAPE (%) ZREA
<10 EREZER TR
10-20 BERITEA
20-50 BENTEA
>50 RAEREAITEA

B E R 109 i B i R A
HiRAE » BRI - BREREFEER
A] DL 3% A MAPE 18 « % 6 {2 78 I B
PRE R RS AR b HEERAJRBEA
{H 270,856 » B KHEHERZE Ky 119.35% »
MAPE B By 43.41% » #3857+ BH H 6 E
% 0 B 109 2 E R Ry 985,384 AKX
#% > B3 7 AJ15- 41 MAPE {H K g B 1% 5y
2.3513% o

X6 BIFRBEfERIRE AR 109 FEIEERAIZRER
=] BEiFE FERIE FEE RE (%)
105 751,013
106 980,247 1,106,308 126,561 12.91
107 1,010,126 899,511 -110,615 10.95
108 1,050,758 731,039 -319,719 30.43
109 270,856 594,121 323,265 119.35
110 482,846 MAPE
1 392,412 43.41
K7 BIFREEHIRE AR 109 FHIBEERBRER
=] EifE FEAlE TEE RE (%)
105 751,013
106 980,247 998,393 18,145.7 1.8511
107 1,010,126 1,003,862 ~6,263.68 0.6201
108 1,050,758 1,009,362 | —41,396.1 3.9396
109 985,384 1,014,892 29,506.86 2.9945
110 1,020,452 MAPE
111 1,026,042 2.3513




MEZH E=+%

e 7E P R O e iR AR B R
S RHEBARARMBEAME 12,727 » &
K A& E AR 2= H By 794.84% » MAPE 1H K
220.48% - FE A B H fEER - B
109 4F 2 &Ry 230,708 A K& » HHFE 9
AJ#351 MAPE {H KRRy 7.06% -

FH REI1056A

e FE B A AR R AR R
10 R HER ARG A E 144,732
B N fid #3572 {5 Fy 7.18% » MAPE 1B Fy
7.03% - FEHIAS R H R EER - B 109
FEZERE 177,008 AR - HF% 11 A1
H1 MAPE {EAJRHE Ry 5.25% ©

® 8 MFEWMREAR 109 FHIBBIRAIZRER
5! BIRE FRAIE YR RE (%)
105 114,544
106 154,796 196,469 41,673 26.92
107 198,071 163,815 -34,256 17.29
108 239,047 136,588 | —102,459 42.86
109 12,727 113,886 101,159 794.84
110 94,957 MAPE
111 79,175 220.48
®k9 MFERKREAR 109 FHIBEIREZRER
5l HIRME FRAIE 5= = (%)
105 114,544
106 154,796 169,133 14,337 9.26
107 198,071 191,432 6,639 3.35
108 239,047 216,671 -22,376 9.36
109 230,708 245,237 14,529 6.30
110 271,570 MAPE
111 314,166 7.06
®10 BEAMRIKRE AR 109 FEIBBIRFTZRER
Fh HIFE FRAIE b= RE (%)
105 364,029
106 292,047 286,663 5,384 1.84
107 216,380 233,598 17,218 7.96
108 214,271 190,356 ~23915 11.16
109 144,732 155,118 10,386 7.18
110 126,403 MAPE
111 103,004 7.03




BRAZ IR

SR EEEHRE FFUYZFTR

® 11 BAMBRIKREAR 109 FEIBEREZBRER
5l BIRME FEAE Ve RE (%)
105 364,029
106 292,047 280,516 ~11,531 3.95
107 216,380 239,259 22,879 10.57
108 214,271 204,070 10,201 4.76
109 177,098 174,056 ~3042 1.72
110 148,456 MAPE
111 126,622 5.25

B i £ TH RS SR 2 372 MAPE »
RMSE * MAE #& R 4102 12 Fios > BIEEER
i TR 2 & 2 B/ NER S 0.6% I K
AR Ry 3.9% © W U i T 5 8 R 2
/NERFE 3.3% » I KERZE 9.4% o BIAIfLAR
THHI & 2 i/ NRAE 1.7% » I KER 7=
10.6% ©

N

EERE T - W2 S Y
5 HESEES TR RF TEBITS B 5208 S A )
IR E E RS - B D S EROMEEA
B — B A RAH R - B LRty
K] JE H AR & R IR S A 4 A A =R 3
B AR BRSEICHEIOMNTE 4

® 12 FTRAMERREMRR

IRJE B 2B 0% B e 7 B 2\ B &
3 [AIIF SR AR P R R 5 2 B B R AU R
JRBAE EBPRIE R B AN - A
109 .2 COVID-19 % B g2 » F1 %
SRS B T TR T 1A VT RE R ML 2k - HE e
)gf o

Ik TEME 2 B B2 T DLEE D
BIFIABEAR » B4 4 EE B R #8 &
HTAE L BT » PLAR SR S
IKETFHHIER » ERRAMNERGER - B8
HIEREN A 1 - AR IR Bk Ry 218 2 B
i IR & AN KA THE - WF 98 B 15 4G AR i
AN B R S o ik 2 A R TH I ER 7= MAPE
1B Ky 2.35% » Wi 8 i ik 2 A R FEHIER 72
MAPE {H By 7.06% * [B]AfifR < R3S AKX
TH I 3R 72 MAPE B B 5.25% @ i 9246 31
ZERFEEE NS 10% - FREf FZRZ MAPE

R/AVBEIRE | RARBHRE MAPE RMSE MAE
B PR ED 0.6% 3.9% 2.35% 27169.7 23828.08
= i 3.3% 9.4% 7.06% 15503.3 14470.32
BRI 1.7% 10.6% 5.25% 13871.9 11913.34




MEZH E=+%

APAETRAR - BT P e S TE I E A
o BT AITHY o BRI AN
ok > AT HAH R BSOS b R i e ~ R
frnt3E# - fEREE RS2 - Wi
THB R R s S A -

D

BAER 0 2017 » W EE 20 15 1 5 e 4k
&K M > https://www.businesstoday.
com.tw/article/category/80393/post/20170
3090014/%E8%8B%A6%E6%92%9020%
E5%B9%B4%20%E5%8F%B0%E7%81%
A3%E9%83%B5%E8%BC%AA%E6%SE
%80%ES5%8F%B2%E4%B8%8A%E6%9
C%80%ES%A4%AT%ET7%88%86%E7%9-
9%BC%E6%BD%AE * 2021 -3 H 18 H -

A - 2019 - B i T 5 70 BT Bl
IRTEIIRE R 2 JEH] - BN 2 R HE R R
R BRELRE R S 0 AR

= 5 I i A IR 2 Al MG E R
2020 - = {8 i W B B R U R AN B
https://www.twport.com.tw/chinese/Form.
aspx?n=4B8D11FC45D8106E » 2021 4 3
H 18 H -

BRIRHE » 2000 » KRB G B - v
YLHIRR - 2T

EHEL ~ BRFSTE - TR - 2012 - EATIX
E R ER GG TN S RE 5
W52 » s fEET > 41(2) » 113-134 -

B

FH REI1056A

Cruise Lines International Association,
2016.2017State of the Cruise Industry
Outlook, https://cruising.org/-/media/research-
updates/research/featured/2017-clia-state-of-
the-industry.pdf, 2021 43 H 18 H -

Cruise Lines International Association, 2016.
Asia Cruise Trends Report, https://cruising.
org/-/media/research-updates/research/asia-

cruise-trends/asia-cruise-trends-2016.ashx

2021 %E3 H 18 H »

Cruise Lines International Association,
2018. 2018 CLIA State of the Industry,
https://cruising.org/en/news-and-research/
research/2018/december/2018-clia-state-of-
the-industry, 2021 43 H 18 H -

Cruise Lines International Association, 2019.
2020 STATE OF the Cruise Industry Outlook,
https://cruising.org/en/news-and-research/
research/2019/december/state-of-the-cruise-
industry-outlook-2020, 2021 43 H 18 H -

Cruise Lines International Association,
2019. Asia Deployment and Capacity-Cruise
Industry Report, https://cruising.org/en/news-
and-research/research/2019/september/2019-
asia-deployment-and-capacity---cruise-
industry-report, 2021 43 H 18 H -

Lewis, C.D., 1982. Industrial and Business
Forecasting Methods, Butterworths, London.




