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ERABON B RS 0 RN AR T M8 1971 F 1 A
£ 2008 F 12 A ZARENARF ~ T A FTH 0 25 =R
BB EEEEEA (linear trend) -~ Holt-Winters A8 2k 9 2= #
MEhe A TAR R ~ ARG REESHFIYEA (autoregressive
autoregressive moving average ) ~ ZF A th i JEF Ak A KR ELH
% T3 A (seasonal-nonseasonal autoregressive integrated moving
average ) Fedf %o B KW E-F Y4 A (fractionally integrated
autoregressive moving average ) ¥ AAERER » EATH AR GTAR] > i
ERFHREE SR ERY T RBZLELT TR TR FAAEANZ
FAR 4 H o SARS (B E LMW TR ALLLRE) BEA 2003 43 A
Mo e RABZ—FH AL —ABHE R ERGLEENR L —18
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H] PYEI-A 3 (World Tourism Organization ; WTO ) g“g“:rr'[ﬁ;?%ﬁ
RIS » 2008 & 2 3R{5E 7 SR04 0T 7J<p Tk & A
ST 2B 2 SNBIREL If* * # (8 ER] HE] 9 fE 2,400 ]‘f
MW il 2007 F RS 2% 5 RN PIEh 2008 ?Ffuaﬁi“és M IRASES 1
8,800 4 * - > = 2007 I A{IEAY R 1.6% - f"[ﬁ@iﬁ?gﬁ#fﬁﬁaﬁfjﬁm} )
SR PUPSRIESE o R g e SR SO T S
B o R E#ﬁ@@'ﬁég 1 (World Travel & Tourism Council ;
WTTC 2009) iU, » 2008 & 2 SRieslid H HUHAS 2 il 2,500 F
ﬁl%gp Eg&f , Fﬁxﬁlﬁi’ﬁﬁ 9.3% ; [FETERAS ¢ £ Z] 9,440 f‘é% ;
= 2007 #ﬁlﬁ’?f'w 1.8% = 7k £ o WA SO (HRERT R
AR - [ﬁﬁﬂ%”ﬂﬁﬂwﬁ f@ﬂﬁ%m%ﬁ
:w' stau A ERE L PR R R
H?'i'r’fﬁﬁﬂﬁ’r%&ﬁf @ﬁf@ﬁsa% B o BB
J I FENE S TS 2008 ¢ [ﬁs«%ﬁﬁ;lgﬁé. 2 R
P12 2002 & 8 FITES TESUK RRIERIL o A W TR
B A EL e S SERT 2009 S - @@ﬁﬂf{ﬁﬂﬁm
B0 IR R SRR 300 [ R O e
Ehgﬁ%lf[?ﬁﬁiythﬁ\lg"l~ I HESHE | 1o > B 5 BT ppe g | 160f VIt B
T 2012 FF EIAR S r?,tf 550 o P THg At Yl B
YA IS BT R A L E R [N T - B
@lw?}mﬁ[g@%ﬁ¢¢ﬁgkﬁﬁﬁw TR EIRS Y
- oo HO s BRREE R Ve BB TRV P
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ﬂjﬁi ’751_ = O REAL lﬁﬁ‘ﬁjﬁiffﬁ ERHGY (ESEARY  R P pES
SN e SINE N vpﬁ«fpw”tﬁ%ﬁ%g $ 1 [ S
AR R Y IFJEIJ 1971 &# 1 F|Z 2008 =+ 12 F| VHed * 1ij‘fL NEPE S A
FIRYR] > 53 BT [ g o A ] A /[J?%’J"J S E R P YT
N I +d1“%[rﬂly‘ PR IS T NGRS AR B bR T [T
BV SHRIES T DB A Vﬁiﬁ R - =ty
A 74## ’fﬁﬁ‘ guﬁuﬂr& VR T RL > > @jg[ygujg:;ﬁl
L ;FEIFTJFJF o A fED A P L ﬁrutﬁ[ﬂ/rgui

H o
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R - SOt

[55“‘ WfLPJT TR R A E’%ngfﬁlfsr}'%@k » AT T ERER
A0 53 A AR [R5 A o T R SR o Leob (1982) £
Eal] ’E’T””’Tfﬁ s ﬂ‘ﬁ‘hﬁﬂﬁﬁﬁﬁﬁ?mﬂ Y§Y#% - Uysal and Crompton

(1985) TR (A FLLED [ R | Ry T R g@g_
ﬂ/‘épeg U3 - Malenberg and Van Soest (1996) "' |f* JEIE}ﬂnT’T
[ [ = B Y o Kulendran and King (1997) FHee = [ 5EH]SC
B~ P~ AR R AR U TR B LR aﬁﬁrﬁuﬁ%
; [Z1-4 5] Cerror correction model ) #H T v[lﬁijffﬁ 1A% TEL | - Law and

Au (1999) FLEY- i flh K RSARAS TN E 4 275 W B % -
Song and Witt (2006) 'fE*] V[ &F TP SR A8 R IJE[J ZINRAApObE %
8¢ - Athanasopoulos and Hyndman (2008) & | ﬁ"‘ EEC N

ﬁl&?‘ﬁﬂ@fﬁ (innovation state space model ) JFH[ Y B PJF?}E%@Q o
&Eﬁf&ﬂ’?ﬁzﬁ[ﬁ}ff’?%#ﬁ* » Geurts and Ibrahim (1975) j&" | k2
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PR F9 Box-Jenkins PR AR LR - Choy (1984)
R Fe] 550 T E*P‘\**‘jﬁﬂﬂﬁ&’* FRE P yEhE -
Martin and Witt (1989) *]ﬁl}' s ARSI mﬁyﬁfk_ FHIAH
JEH?FTUfQﬁTETii | - F BEE o Chan (1993) f™]F
LI BRI & LRl LG R ﬁu
Jli”@[fﬁi%ﬁjﬁﬂ ('sine wave nonlinear regression model ) F=EmE | -
FENE 1 RTHTEAT ARIMA (2,1,2) FUETEE: - Lim and McAleer
(2002) 7 P E[3EE 48 AR TRV )+ S G AEAUR L -
T’?ES«IKJ%‘VJEEJI’ -5 ij AR A "] Box-Jenkins ARIMA LT
lﬁ[ﬁ - Eﬁmgn%I%JLI%}%Lﬁ?”ﬁJﬁ“g M- Gil-Alina (2005)
s ﬁ*lf“ﬁ [JJW”“‘JWJ‘”?TV% PR R Eﬁ?P et
a‘*[iﬁiﬂ?‘i E}EU%&%I qu{_ﬁ}iieﬁ ﬁ“[iﬁ ] - Chen and Wang (2007)
Tl |3 42 7 LRSS 3% (support vector regression ) 7l Y2 g it
371* B BRI gLl Lﬂ?%#—?@?ﬁﬂ{ﬁﬁ,mﬂ[ ARIMA iy
ZFl - Wang, Song, Witt and Wu (2007) %ﬁ)&“@g[ E[jﬁu;'ﬁf\j ik
GEVEREAUSE - Chu (2009) ] ARMA FL BRSBTS A 3T
B T & - VIO W PREET ARMA $E LB
MAPE i fp# 7% 10 ™
[V 5 %’%ﬂéf‘[ﬁ“‘é{%ﬁmﬁ} HVYE o % L‘;‘:ﬁﬁi’ﬁ%ﬂ
At et A E TN A e R
P BIRIELE R iy B A AR Y T IS PRIy
PR O = PR (1994) JITEIE  FRAESHLE] @fwg#
EFLLHEE  FTEEEME] - E'Wﬁ'@wﬁﬁ PR SRR A lﬁw\
LT R R SRRl B S
FEIIRE T TR (1995) IIFHEIRSPHAEIH S S G i
$ﬁJ F%?(m%)ﬂﬁiWWﬁW‘@ﬂf'V p@ﬁﬂﬁ
I&ﬁ'%ﬁﬂﬁ%;ﬂ PR o Y F‘ e+ %]JF' uﬁiﬁ f -3
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BT CF EURLE ZhBR | s e P o SR AHT 55 1 B 125 SR
gﬁf’ Jr:iﬁﬁ*' )ﬁﬂ F[ AR ) [FFIJEI I?E[J EN I/TJI*,ID ol =t
ﬁjf,\d[l:,l—&%gﬁ BRI Eﬁ?{%hﬁglﬂ # lfgk_“—]\
,71F|{EU #sri’mh =R JD;*&*[[[EX?”‘HBE&, I/j\v ljj"giﬁ 30 fF‘JIzlhﬁ-%J
FRH | T H AU LR (Linear Trend) ~ Holt- Wmters%ﬁ [ Ayl
SR SRR~ FEG R PSS R L E T B LR (autoregressive
autoregressive moving average, ARARMA 15 ARAR) ~ % ajft==2[E%
AT 125 R PR BSA ] (seasonal-nonseasonal autoregressive
integrated moving average, ARIMA £ SARIMA ) ﬂlﬂﬁ[ﬁj} %Zﬁ AEPBIEE
F2EhT $9LE] (fractionally integrated autoregressive moving average,
ARFIMA) =7 78 T[] VEHJ‘?F'EW GILE] > S = 1 ﬁi il g =
RS » R R RS T 0 SV AR
IS EJEMH’ ﬂ/ﬁn?ﬁﬂ/ PRI @37 AL
A9+ Y AELYREERT - OYS AT - SYPATEL R IR
ESERE J;ﬂfﬁ* S AR Y AR R -

sk ul

— ~ B4R (Simple Linear Regression Model )

3
PTG T F, =12} e 5~ BT
IR e ARSI (LAY ]EHJ‘:F J t lé‘(ﬁ?fim [V gy }'Hifr‘g %
E‘HE N *‘FTL N ERL AR L T B R if?‘l g [~ f A
H RS R A R S B D o PO 0T R R
(Least Squares Method ) fi* =+ i = flalafolfis} 4, A=

F =a+ft+e, (1)
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1o FoRen i~ B T AR 5 e W] *Tﬁ"iﬁ MR
B0 - 0 A PERIABED ¢ o0 B AL 1R (O G 20
FRIRLE T 0 4 ARIEOTIRS TR TRE TR V) #
ﬁmh;{j:f ;ﬁ:ny« o [J{F,,t L2, b AR 9 o AT

PIRE] 12 F] (P ) V= AaseA- WEaEr (YSA) - fIFHII=
— g (YSA) [ F[JFLqu;ﬂ FIJ’EH@ | F, @ﬂ» L@_IEJ;‘)@F'J o T 5,
T P R %ﬂﬁ*rq—ﬁg ARGy uf S s 53 ffJU

FeI' |38 = % ANEITEE A AV TR e B 2R pyEiTE o
B e, E IR ?[ﬁ‘ﬁféfﬁ[%“‘ﬂ?ﬁ?)ifk% s = RS “‘N?Elfj}k'f
( more efficient )iy ]’F‘[?r fifi ( Cochrane and Orcutt, 1949 ; Hildreth and Lu,
1960 ; Durbin, 1960 ; Prais and Winsten, 1954 ; Magnus, 1978) - (<%
iﬁﬂffﬁ,éﬁﬂiﬁﬁ%ﬁ"ﬁji&ﬁf@; gl > 4 EH] Cochrane-Orcutt Fikd
FE E"FE‘F—%JFEJE °

~ B &REEE A RS T3 A (ARARMA 3 ARAR)

Parzen (1982) # -~ i Box-Jenkins ik pugssgifsi sy » i 1Y
ARARMA i ARAR > 5ghL- i~ ﬂﬁﬁéﬁilﬁﬁﬁﬁ» e
72 el l’[ai:%gq%ﬁfég F B SRR (long-lag autoregressive model ) :

F, =F —aF,_ +g, )

Hl1s S5 ARy (P17 HIERRI 0 =12) o S OY- R R

ERREE /F'ﬂ% (it ARMA 1E] = SEHIFH [0 ARAR S ETHE LI
AR [T ARMA PR o 3% 7 Tl o Tty Ly
[ AR S o (719012 S5 £ o2 2 IRk (airline data) > Box-Jenkins
W [ 4 HEE2 I ARIMAQQL1)x(0.1,1);, 1% - Parzen
I F, = F ~1.0248F, 1, [ WISEBEIL LRI - B
ARLTIE] 13 [ Ry AR L (filter) [/@EF:;I]%‘, U4 RER Y
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fi'I'} 2% Parzen (1982) -

=~ FHAES AL A RID A By T3 LA
(ARIMA and SARIMA )

ARIMA #IE[ELET Box-Jenkins (1976) Fl’?r%j' [ e R AR L
+ "EJFA'TE‘?WE‘%% CFEENT IS ST S l'[“ﬁk [§55 o B 5T 3@ =
R TR 2 PR R R SRR [T 2 5 B 3*@”5
P P PROEH B AR E A JEIELYtﬁ*“’E

¢,(B)1-B)'F,=0,(B)s, (3)

Hlip % E'“’“WFE'FTJFE“E\TW Feo FEENT SR d JllIFe 20 VR
BRI IS g(B) KD IS SESSE BT PR - 6(B) KVFSEHT S BT R -
[ B Ry L ETRTHE 3 0] R ARV IR 1D ¢(B)=0 VAV ThTE i
FEE IV 91 > 2 0(B)=0 AL T BT [ 91 o [FIFY ARIMA £
| EE]‘E;IHLHﬁF' =t (model identification) - éf%’m’ﬁ[?r ( parameter
estlmatlon) g‘ﬁ? (diagnostic checking ) 7= [l FR fiefid -
(SARIMA) t‘ ARIMA HETE~ W[~ VSRR JR e
+JEH;_J‘I\5;F[€J§§[E[”§§l"“E% ; 3:'[ = AT ST T U A

FITe3% ARIMA @;‘EIHE&H g{’*]fk‘tx'ﬂ[;fg{’*]igl%%gf ZEDT HAEL
B o izt —IJET'E ARIMA(p,d,q)(P,D,Q), » H [t P ’EV"{WE@’FE'%%FE’“
W Qiﬁwéﬁj Y D LS A T R s Rl aE P
oo ELELA Y

4,(B)®,(B°)V Vv °F, =0,(B)0,(8°)-, (4)

i @, (B) 15 aylkpy P I&ﬁi%gﬁt‘ﬁﬁr 0o (B) HLF it
9 Q FEEhT ISR R > V e t@i;}bﬁfﬁfj s % A ST AU
E'T[—jg!}—“ ij[%rﬁ\ﬁ' | WA AT S gﬁﬂ VE I&ﬁlrﬁﬁ/‘gggﬂ ety
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] (Multiplicative Models) - ARIMA 71 SARIMA EIU?'E?EU?éﬁ&ﬁ
?;gﬁ@ﬁﬁféﬂﬁ IR AR ’JEﬁI«*PE» = = (LSRG (Granger and
Engle, 1987 ) - FJEUFELF'J f'I') 2% Box-Jenkins (1970)

v ~ Holt-Winters #8 2% 89 2= & M o 7% 78 B AL 7Y

FRURRL R BT 0 o - 48454 (Holt 1957; Winters
1961) o [RFEISILE TR T G200 -

F=T,+5 +W, ()

HNT, ~ AW, (R2855  F aRZEPHINE « 1) G, (=g o

USRI o KL S e il S % AlE T A SRR Sk R |

i I’ﬁ[?r o %f . § ﬁ[é £ ~ S, FIG, p\J]F‘[:hﬁJ » 7+ Holt-Winters
A ﬁﬁﬁl}ﬂiw@*ﬂr (3 1 AV

T = 4(F,-S,_,)+ Q- 4)(T4 +G,y), (6)
G, = (T, ~T 1)+ (1~ 2,)G,,, (7
S, = X(F, ~T,)+ (1~ 45)S,_,, ®)

A ~ LAIARLAR 0% 1 VRIAYT j2 8o JRaF |12 3
SRR~ R ‘—k*?r[@j\ I o EBLEEY

A ~ ~

F;+h = Tn +hGn + Snprrj(h) (9)

() 1 () IEHRBLS (W< p + p 13 AEFOTHEET - Holt
Winters 3k fOsfif &R 7 F| T ﬁf/m’iJIZUF‘“ E‘]‘% ( Makridakis et al.,
1984 ) - EISHIAH if[ifguﬁij e /[?E?‘{Eﬁ%é F[%P&EPE I;
AFVSLER I 52 Holt (1957) A1 Winters (1961) -
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B~y ELSAREHFHSYTFHER (ARFIMA)

EﬂﬁFJ’T e~ FrRIpVE lﬂﬁiﬂc'l Wt (memory) - =5 l NES L
;r"[EJJEF 1] F[|¢ i ug&lﬂhﬂjg —~ #7 ug&lm[;@ 2?”’?@% L Uﬁj
% - Box and Jenkins (1970) %z_«fzﬁtrw IR - (R -
ﬁﬁ'[i‘?ﬂﬁlﬁ?}%éﬁﬂ‘ = (ARIMA)

¢,(B)L-B)'F, =6,(B)s, (3)

* deL H&E\T(lntegrated order) =" [RUEELETE - Granger and Joyeux
(1980) #[I Hosking (1981) 57 ||/ *H?EL"’?F{ 7] ﬁf,ﬁlﬂiﬂ'%ﬂ?}%éﬁj
4 ( Fractional Integrated Autoregressive Moving Average, ARFIMA (p, d,
D) BB B[l d TR [ T ﬁ Fj g

TIBED - Hir d<0.5 [ » (37) FH- [ - T (TR A
TSI o F d>—-05 rj, - T 'FJ (= Eh
#5581 “[F“F’?E ST ST RYH 05 % -05 VI - T
RIS LS > H s F) 0<d<05 > E[[?ﬁﬁf&? iRl J“%T'ir_;[]?" s E

—-0.5<d<0> [ IH%E"*‘JHI f =t (intermediate memory ) ( Chung and
Baillie, 1993 ) - Hosking (1981) Eﬂ%“F’?E'EﬁEFt‘[Er (long memory )
G AL [ By TPt JLIEP‘W'TAITE‘TT’M@U@%%‘* FIZG IS 72
F IS R o (=HIEG ARFIMA 155 V4 1 o i) ARFIMA 48
PRSI R T T R RCH G PR R R -

El % H% Fr B (spectral densny) £

S =T —— -] (10)

S (10) RIS 2L ARMA Hi® R il 3T LS
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RS R Free e (hEh ARFIMA okl i?’@ﬁr'}ﬁﬂﬁ*iﬁ (time
domain) F#iis (frequency domain) 5 i B g g S ] 1 E
1# (exact maximum likelihood ) # &4 A iT] |ﬁ[;—,+2§ﬁ ('quasi maximum
likelihood ) » ;g ff 7 1 i’ ') 2% Granger and Joyeux (1980) - Sowell
(1992) #I Beran (1994) & o il E[J?ﬁ Whittle & HiE A1 2
gl(r]'ﬁ[:%ﬁ;i? ('semi-parametric methods) - i?i’fﬁ“ﬁi?ﬁ‘f}‘if% Fox and
Tagqu (1986) - Dahlhaus (1989) - Giraitis and Surgailis (1990) #!
Robinson (1995) =~ Tk [/ Al 3k fﬁ%ﬁﬁ%l%ﬁ%@{p@gﬂgﬂ% ,
Tyl (ST FrEep whittle YT L, ?vﬁ*f“ﬁl%ﬁﬁﬁ Bh o
HEE™
Lol (@)
-2In(L,) =nIn(2z)+2nInc+o Z ( +Z|ng(a)) (11)
7 8\w;

o, E@ﬁ'ﬁufmfﬁ[ﬁﬂ%l (periodogram) - o’g/(27)(= f) £ ARFIMA

F”Fﬂ L’F H{'?[EI\T’ Z £, J[—:“ﬁﬁﬁ B w;=2rlne(-r,x] FRIAEA o lf
AR T Y Chung and Baillie (1993) #I Baillie (1996) -

B~ BRI B R I BE 77 50 M

FPCTIR PR D A S A T TS
FES T i & 29507 ) ARET 3 20 1SRt 1 [ 29
@[‘Jipiﬁ*wﬁ‘(%'\'ﬂ@a U p o s S S FAURRLE T4
PR EElRIEL 1971 & 1 )% 2008 & 12 F| o HTR o ER YRR D v
’g’é"l‘% P RGO EPVETIET] 1971 1 5= 2006

12 Py BEd N e AR I A R AR
AT YIRS > e RO = R T LSRR i 2007
15[ % 2008 F 12 F] Ve | WEH R - HEE 25 (8HTF A1 2457
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IR S SREFTE 3 [T VAR P OUER I
P s AR ] ‘fﬁ‘jﬁiﬂ’w E R P
AL S RN e OBl > S e WOERAE 2 R VBT B
- F 1]€;iﬂ ] -J—nglrji;’t}»fj ) i?;ﬂ*“ﬂ*‘“’m*‘/ E IR - FJ* q]g
TEM%L IR B Mﬁfjl [P IFFRJREE 5 e A 8 o SRy e
G E VA C U L IR C TSR ST IE N =
WL« pos gt mﬁuuﬁ[ﬁrwzs it % w H;a[aaﬂm PeE
£ (MAPE)AIIS 1 A% (RMSE ) 55 ik 5] = 0 o 4748
( Makridakis et al., 1984 ) - FL’Y&?I:’F?IZI“ il ""E’V MAPE #I RMSE %
B e 7 86 [ AL P ek CE SRR O Bl T S0 e T R A
L/

H?'

NiK | F —

MAPE =+ 5| Fi=fi ] 100 (12)
t=N+1 '
1 N+K A 2

RMSE = =3 (£ ~F) (13)
K =nn1

E 1o F, AR FSEIER K SRS 1 MAPE
AIRMSE ke Ui £ ¥ kL MAPE AIRMSE i 5 &1V i &
A FFELE S R 2 PR E T
U - TS MAPE AT RMSE i“:k‘-bpl‘ SRR E|

DAL D IO X AR
Bt & E 7 [ﬂ MBS iV MAPE A1 RMSE ARV (A 1Z=H6) -
Hlr FI?EU%IEEL&E@ Ak TS MAPE A1 RMSE (i 42 i 5
T [l LA 2 LB S F L R RS
ﬁ*[fﬁﬂﬁ'ﬁfﬁﬁ 2R ST (ARIMA) PSR (F %
BV E 7 AR > PPSERIR ] ARIMA fii 7] SARIMA) - -]
ﬁfr%iii  MAPE ﬂ' RMSE f&- » ™ 5t MAPE ffi]#° 10 » %7 =
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FEE & [‘FJ,'J@X‘:%’FE (highly accurate ) fi3%ijf] (Lewis, 1982) - Elf >
HES B *’J[lﬁﬁ’\ﬂl[ﬁi‘%'\'ﬁq% » ARIMA iV MAPE fifif /[ 7% 2 » B 5t
BIFHIET e OBt - SRR B OB fr JEFI'J e RV
FUsf &3 - ARFIMA A Linear Trend EZfEliy ARIMA 17 & 5 [y b)
FFE LR ARAR #{THolt-Winters fosk ZH E=qik (141« Linear Trend
A1 Holt-Winters 7 YERF[ & N~ SVpURIE VS ARIMA 5 L9t
ARFIMA Sij[FrE: % iy MAPE @jﬂﬁ%}%ﬁ& 2 BTN o RN R
ARIMA #HFLFTIE - ARFIMA A ARAR FUFERHI R M ﬁ%ﬁ;gu%‘ﬁ
B o =400 RMSE fR A2 1% > [= TR YY Ay 2 & WS far A
ARFIMA 9f » ARIMA [53RpE I FFp S o SR ) 1
PR -

&1 = INFEMESERLZ MAPE LERRK (FEHR)

B/ T 17 1] 2 i 1
&R
Linear Trend 1.82 2.82
Holt-Winters 3.61 5.47
ARAR 5.53 3.29
ARIMA 0.96 1.77
ARFIMA 1.25 1.86
=X
Linear Trend 1.97 2.14
Holt-Winters 1.30 1.83
ARAR 4.18 10.00
ARIMA 0.38 0.54
ARFIMA 2.24 2.05
£ @&
Linear Trend 4,91 8.91
Holt-Winters 2.91 6.31
ARAR 3.66 4.94
ARIMA 1.06 1.41
ARFIMA 1.52 4.42
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®2 = IIFERMESEELZ RMSE LEBR (FEH)

% /A5 151 2 =1
&R
Linear Trend 3,387 5,923
Holt-Winters 6,735 11,455
ARAR 10,328 7,456
ARIMA 1,784 3,890
ARFIMA 2,332 3,886
NEX
Linear Trend 1,131 1,268
Holt-Winters 742 1,137
ARAR 2,393 6,950
ARIMA 219 332
ARFIMA 1,281 1,205
ES
Linear Trend 19,557 38,027
Holt-Winters 11,563 28,005
ARAR 14,559 19,911
ARIMA 3,994 5,682
ARFIMA 6,051 20,503

TFT

#i3ﬂ%4W$FU[H’&§WLL*HﬂMF Br
fv MAPE fif I’J‘H‘m"f}‘ﬁ ok 10 ) o A= AR R E e ] ifé e
BV o SARIMA [9 A= T & leﬁl#‘m‘ , mpﬁf@ﬂjfc
ARFIMA S{8E] « (EFEBEr i40 » ARFIMA 7 5V pY 2 A
455~ SUBIY 6 A8 YT A Lok AR 5 B AR
&Em 2-4-6 718 ﬁﬁﬂw" i N F%&EWJ{%@}B £al rblfgéiggg[] IF
ARAR ! Holt-Winters i%%uﬂﬁii" ARFIMA [RFESERRIIIE] - [Ff
froadig® 1) e RMSE SEARIGH < i IS~ o Jiﬂﬂ,ﬁﬁ
PUEET A 5 A% 6 - §-MAPE $7#58/% - ARFIMA 71 SARIMA 7t
TGS 0 - 5 FF T > ARAR JIBEL % 0 3 kL Holt-Winters 71
Linear Trend- RMSE }JF}@EJ[J%ER ARFIMA = SARIMA & RIf [yl o
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How

Z ki 7 R TR

&3 = NFEMEESERLZ MAPE LERR (ZEHR)

MAPE i
B/ A 2% 4% 6% 8%
@R
Linear Trend 5.85 8.54 9.07 10.90
Holt-Winters 3.14 2.70 3.86 451
ARAR 3.01 2.37 1.83 2.05
SARIMA 3.69 4.28 6.18 6.38
ARFIMA 2.68 1.89 3.11 3.23
JIIEPN
Linear Trend 9.58 8.18 7.69 7.91
Holt-Winters 4.33 4.19 4.59 5.41
ARAR 6.77 6.66 8.07 9.08
SARIMA 4.61 3.64 4.28 4.58
ARFIMA 2.97 2.49 3.21 3.47
=
Linear Trend 4.55 6.11 6.54 9.54
Holt-Winters 3.84 3.53 3.51 5.97
ARAR 9.98 5.51 5.33 9.18
SARIMA 5.23 4.57 4.63 7.02
ARFIMA 4.65 4.07 3.29 5.28

&4 = IIFEGMIESEELZ RMSE LEBR (ZEH)

RMSE (i
B IS 2% 4% 6% 8%
@R
Linear Trend 13,192 4,839 4,453 6,446
Holt-Winters 1,747 1,550 2,231 2,534
ARAR 1,808 1,429 1,187 1,267
SARIMA 1,743 2,425 3,587 3,561
ARFIMA 1,429 1,132 2,196 2,105
NIEX
Linear Trend 1,428 1,342 1,268 1,388
Holt-Winters 599 609 686 845
ARAR 940 962 1,235 1,414
SARIMA 636 551 653 708
ARFIMA 532 435 599 625
e
Linear Trend 4,785 6,444 7,521 11,039
Holt-Winters 3,739 3,603 3,562 7,143
ARAR 11,859 8,422 7,442 11,850
SARIMA 5,276 4,729 4,799 8,008
ARFIMA 4,913 4,269 3,633 6,275
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&5 = IFEMEESERLZ MAPE LERKR (BEHR)

MAPE i
B /A5 6 fla*] 12 el *] 18 flal *] 24 i *]
@R
Linear Trend 9.72 9.77 9.79 16.78
Holt-Winters 5.37 4.68 6.09 5.78
ARAR 5.58 4.40 4.63 4.38
SARIMA 3.62 4.36 5.11 5.16
ARFIMA 3.03 3.81 4.38 4.49
JIIEPN
Linear Trend 13.32 13.41 13.07 12.99
Holt-Winters 13.40 10.38 10.49 10.09
ARAR 8.35 8.36 8.38 8.60
SARIMA 9.19 8.10 7.56 7.26
ARFIMA 9.17 7.93 7.78 6.61
=
Linear Trend 9.82 11.10 10.67 12.78
Holt-Winters 12.60 16.09 16.31 19.73
ARAR 6.88 5.88 7.72 9.17
SARIMA 7.74 5.52 5.41 6.26
ARFIMA 9.58 6.01 6.89 8.15

&6 = MIFIERMESEEZ RMSE LEB® (BER)

RMSE (il
B /A5 6 fla*] 12 el *] 18 flal *] 24 i *]
&
Linear Trend 2,527 3,130 3,214 3,492
Holt-Winters 1,283 1,107 1,458 1,342
ARAR 1,146 975 1,009 937
SARIMA 734 905 1,056 1,043
ARFIMA 621 809 912 926
JIIEWN
Linear Trend 668 761 693 814
Holt-Winters 630 527 547 544
ARAR 493 483 497 498
SARIMA 516 497 473 447
ARFIMA 525 489 464 409
=
Linear Trend 3,550 4,018 3,987 4,762
Holt-Winters 5,001 6,096 6,142 7,250
ARAR 2,777 2,329 2,885 3,327
SARIMA 3,008 2,295 2,169 2,412
ARFIMA 3,618 2,666 2,958 3,254
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(NEE) VikE @;%hﬁé% SiiT RREAE ] (intercept ) fiu— el
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k
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i=1
k
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EH1 > Dp(2003)=1 > F' HIIES 0
D, =D, =0~ 7F,t<2003 2' D, =1 ~ D, =t+ t>2003

TR (14) A1 (15) WL Dp (YA [HEFEIERAEED (pulse dummy
variable) DL e~ o< kRSl (level dummy variable) - Dj (¢
~ (WA EFE (slope dummy variable) « f, %7 5%~ vpOE
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Forecasting Tourism Demand for Taiwan
from the US, Canada and Europe

Fong-Lin Chu & Yi-Chun Chen

Abstract

This paper examines five time-series forecasting models and fits
them to the datasets of yearly, quarterly and monthly visitor arrivals in
Taiwan from the United States, Canada and Europe. We then use the
resulting estimated models to make ‘out-of-sample’ forecasts over the next
2 years (8 quarters and 24 months). We find that forecasts generated using
the autoregressive integrated moving average and fractionally integrated
autoregressive moving average models provide more accurate forecasts
than those from other models when judged on the basis of mean absolute
percentage errors and root mean square errors criteria. If there has been a
structure break because of SARS outbreak in early march 2003, the result
obtained by assuming a constant parameter structure during the entire
period will be suspect. An analysis of the time series, including unit root
tests with structural break is carried out as well.

Keywords: Tourism, forecast, unit roots test, mean absolute percentage
errors.
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