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A Study of Using Grey Prediction GM(1, 1) in
Forecasting Tourists, Length of Stay, Tourism
Receipts and Maximum Capacity:

A Case of New Southbound Policy’s Countries

Chih-Jiun Lin *  Ju-Yi Yu **
Abstract

This research predicts the New Southbound Policy's countries of tourists, length
of stay, and tourism receipts by using GM(1, 1) and other four kinds modified GM(1,
1), which are modified 1-years-period GM(1, 1) model, modified 2-years-period GM(1,
1) model, modified 3-years-period GM(1, 1) and modified 4-years-period GM(1, 1)
model. Meanwhile, forecasting the maximum capacity of three major regions tourists
and tourism receipts by using Verhulst method. Among these five methods, the result
of modified 1-years-period GM(1, 1) by starting in odd years is the best, and the mean
error is 3.68%. The Verhulst method indicates that the maximum capacity of tourists
and tourism receipts have reached the peak.

The major finding of this study are summarized as follows: First, GM(1, 1)
prediction is precise in forecasting tourists, length of stay, and tourism receipts. Second,
forecasting through the modified 1-years-period GM(1, 1) by starting in odd years.
All countries of tourists most have a growing trend. Above of then, New Zealand and
Australia have the highest growth rate. Third, regarding the length of stay. Tour group
of staying 8-15 days has the highest increase in the future. Fourth, the Verhulst method
indicates that the maximum capacity of tourists has reached saturation from 2019 to
2020. Finally, the Verhulst model displays the maximum capacity of tourism receipts
will be a supersaturated state and negative growth in 2019. Therefore, there is room for
improvement in the government's New Southbound Policy.

Hoping the results of this study will provide the tourism industry and relevant
government department as references for planning the tourism policy and related
strategy.

Keywords : grey prediction, the New Southbound Policy, length of stay, tourism
receipts, maximum capacity

*  Assistant Professor, Department of Leisure and Recreation Management, Dayeh University
**  Graduate student, Department of Leisure and Recreation Management, Dayeh University
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TEEER 10 4F - 2ERFTEHVEER S - A 15 REBDLREEE - HHAI
I B85 10 3 TAEFEUA 1 {2 Bkl TR A EARBAAYER (L (The World Travel &
Tourism Council, 2018) < 7£ (2018 JER{T A1 2R 52 Bt ) HHEUR » 2017
BRI ZE 523K GDP HY 10.4% » 2017 Bl 25 2 BREOR Y B =R
Ry 2,571 {E357T (5 2 EK GDP #Y 3.2%) » FHETEARKH-HE o - BOUHKIE R
GDP HYEFEERNVF RS 3.8% WU RIEE - P skE A8E 2015 81 T 418
B AREIERBE TR  BIEEYIREHEL 1,802 fF70 ( EEE > 2018) - A T H
JEREZ4ER > 2016 4F 8 H 16 HEZHSC484s » IEUR T ¥rF BCR ) AL B IE
RS MEHHIR Y E S —IR (178 » 2017) -

B R ANBH 2 F0E BE AP ET S B R AN EE LAV (&
2002)  fRIZAC R L it B AR E IR N B AR S RSt 0 #ra A 18
BRIAR = N B 228 B A » EE 2016 FRIERE 27.65% 4t FL& B
FEEE R RN T B IR | KREN B ME Y2 25, DA I R B A ME U A
(SR > 2012) « BOEAMEUWA B ITBDC SV ESETES  M{EEEEHETS
o SHTRE A 18 B Ry BT SR Ry E R 2 T 0 HATSNEWATTE  ¥rEd A 18
BRI S MEULA Fy 842 (BT » X BURREERY 1,103 {5 - FEE 220 A4 AT
HHHIHTEE (RIECER > MR (A 18 B Ry B2 BB 5 2 ARR 2 — - e
[ BUR 18 BURFEDE BN RE - BOLIMEWA Z 1L > =
EEY EE > TR ERE R

FTEH] (Gery System Theory) ¥ g F %278 ¥ A BHMERY A G2 R A 52 BV &
afl o HETTRE N AT B A > R TROR RO SRR 8 2 AR OfRHHE
BB TR - BRMELSS  SREEM > 2013) 0 HEUERAE/D 4 E 2 FIGEEE 0 G
A DL i A B B A AR L K R > FEERTRHI RO SR 2 05 0E - SRFE AL T A
(BVEBRE ~ S ~ DRI 0 1996) - IREARHEINL 2SS » FHEHTERZ A [ENE
[ > HOPRESEE T TETRE ~ FUEEHE - A0 FIAKE RS RmEE
INTHECE MR 29T - 25 R/ D8 > B it > AR sl 1 BeR
18 BRI N B R REAZ B RE  BOEIMNEWASG RS » 223 R TR
GM(1, 1) FEr BT GM(1, 1) Retfse T E AT R A ECR 18 BEisk Z k& Bt
NEL -~ 1B KRB I MNEU AR AR - B — D ERETIRE B N BB
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HNEUAHTEAIES - FF7E AT

(—) > BT R BRI R =R B~ (R RE - BOLIMNEIATGIR
KR -

(=) ~ AT GM(, 1) - TEHIHTRE [RIBORBIR AR Z RS AR (F R RE
BOLINEW A ZZ1L -

(=) RANEARRE (FEE) M EAPRE (HEEE) GM(1, 1) FI R
W 2 A GM(1, 1) ~ R 3 55 GM(1, 1) ~ B R 4 52 GM(1, 1)
AT - TR R (HBUREI S R AL ~ (25 REL ~ BDEINE
AL > DAE Kt 2 OISR -

(V) ~ ERK 2 S H AR > FONETR A 18 B IRE NI
P A Z BEAIRS -

(1) ~ FEARTEN GM(1, 1) > #3 BRBURERT B [ BUR Z BOETEIE - 2R HR
F NBUESREETITHI E AR -

F—Tﬁ . é;%ﬁerrépﬁ

AHTFERE TR GM(1, 1) S5 8T R [RIBURBIR AR =R AR~ (29 RE
BOCHNEBIA S BEATRE - LRSS SORE R T3 -

AR B R

1980 £ 1998 2B F483HZ B ERALAY 228 - FF IR0 6.73% » IR
BN RREEIBERNRREY - & PIrANBER NG ST - A L
FHEHEES - (12 ERAVE G IRKAFETE 1980 269 28% » T2 1998 £/ 48% -
Va2 SRS FI R - SRR E HE S RIE0maES - pliandtss
HHESE - BURS - BLORASRAT T2 B R THE 5 e - R e
o E b (FE > 2004) °

i B ZERPASK - AR s — B AR S R Ry SR IE - 1
90 FEARA% » PR nn R SR an W Y AR B R IR S P Ry BRI R ACRAY IS - H
AN B R ERE BERE 0 iR 1970 Y 15% ETFE 1998 69 32% 0 B
A ni & 1998 FATa ARy Rlfa i - SOFRZRE - (HR TR LlfEE
HIHEE: - T — B E A EE (20N - 2000) - MEER 90 F£4R1% » KT
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1993 FFAEF B RER B B3R R BT 2 K0T 128 (8357t (=5 » 2008) -

FH_ERlcaT R - BEsg 2 pe 2 P BUR R e E S E AT - BUR & TR EREE
HPEIAEET G ELOR EIBERPHIRS > DRI R R B B (B 2= [ 34 e
FE L HEEN DU R T SRV R I BUR - PUBGER Z R 7 o BRI M558 (K
HIfet -

— -~ SERRAPRD P NRERE

2B M BOR AR 43 By = (ERHE » B—HAm I BGRETE > 1Y 1993 4542
HHME R T IRER A YMNESER BN A DUR R 1990 F£RLIZK - ZpE
REBRE P EIREEFTER A AR ¢ 55 ARV E MIECR - 4872 1997 &S AR
1998 4 o EURFHES T iss s R S E S EfTE 2 ) DUk T hnsaE R mE a
AR A TAELSH | IR R E R R AR S PER ~ SIfZE - 4t
HE -~ BN - HETHANE RBER B 0 (AHAE R = £ T B EE 14
KA HHEE AR 2 A1 - S 5E T B R an B R B S5+ 58 = HH R e BOREE R
R 2002 2 2007 4F > UMY 2002 FFEEH T EEBCGR ;0 fRH P EIRER 2K
MG HE P — SRR EE R AR S (=K - % » 2012) -

TR [F) BUR Ry 23 SCHRAR IAE 2016 S 52 (B 4A4R BE 2RHF AT VB R, -
SRR Ry 0 A EERTHIT Z M ECR K% 2 AT S E R (GBS 1
EMfEEIHE > G0 T EREmAOR - e EE A 2 IR o R RE T AR
KRHVEEE YNSRI RS > BT R P ER TS =R
PMREZ > NERTET A 2 P T - M R ECR S AR RLA Y TR B
56 E— PRI T KR A S 2 E T S0V > HEBCR
HIVHERGRE - HREMERTT - E¥E - A HEKEASEE T EIVES (5%
2017) - Hrra A ECRAY B AR SR R 2R - E (it - BkpEEE - F=E - HIE ~ 3E
2~ BT - RIFZE ~ giif) ~ T ~ 0K ) ~ FE RSB (EORE - EARHTE - FEhndr
HrE R - JEJAME - NFF ) S AERNET (4RPERE - RN ) o HRET I8 B -

A TR 5] BRI e NBIER Sy - A3 (2017) 1ERAT R RE & 48 B R TR
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F o HRIFEEE - 51 29 AR > Al 69% (3545 > 2018)
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TRt R EAE - BUFHSEBED TR - A BAEE 5 REOR AR > IR
AIFEREPR SR B DU EFE A SO SR ~ B A AR SRR ~ ARG - B
SRR E RS -

= KEZFHEW®

(—) KE R E

IKELZH (Gery System) ¥z 2 SN TR HEAE 1982 FFAffEt » FHE
B HARER S SR8 SR e BT &R - HETTRAIR 0 T B AL R - I
o TR RO SRR S R IR CRESS ~ 8RR ~ TR - PRl
= JmAEEL 0 2013)

SRR (1996) TR KTHAIEA LU MERS © 1. KT A BRI E IS
R BRI E R E BRI NAKRENESREE  EEHEE
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B AR N NE ~ AT R BB I NEY A ETT RO > DASEKEHE
HITEHIAESR -
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FRTEHI GM(1, 1) RS IR 2 ism b - A EE ARG EE H#
B DEMIERE - KT GM(1, 1) ZA R R S e Biam th Y B4R
AR ERHERK -
I EEAE 2008 G885 4 Rl e - HEL 2009 FAREZ R N EibE
{6 > S22 T REBC S > RILARTZTEHE 2010~2017 F37 R [HIFCER
BZRAZNRENEL - (FEREL - BOEIMEUA K BFI%ES - 7 GM(1,
1) ~ BRFUSF (FEEE )GM(L, 1) ~ B BEFEE (AR )GM(, 1) »
o B =P W AE GM(L, 1) ~ 2 B =00 =4 GM(1, 1) ek B = FE U 4
GM(1, 1) J3=CEFTTRN » DASOR G HE 2 TROAIGE SR » DA R SR 2
> Heg R0 T3 HIA
1. 2 B BR A (S 80 )GM(L, 1) © L& SO BrsH 2 1 T 7EOH] - fian
2011 4F ~ 2013 SEA{eIHHEHE -
2. LB AHFEF (BB HGMA, 1) © HUE B BB 1T TR - f40 -
2010 4F ~ 2012 4EA{HJEHE -
3. I REPRRAE GM(1, 1) + DARIFR R 2 J7 =ETT TR0 > %0+ 2009
> 2012 FEARIELISHE -
4. 2 BB =4 GM(1, 1) @ DARSRR =4 2 D5 s TTEHI - 5140 - 2006
A~ 2010 FEARILIEHE -
5. i REBRIUAE GM(1, 1) © DARIFEIUAE 2 7 HETT ORI - (51l = 2003
.~ 2008 FEARIEITHE -
(MU IR B RIS TR B 2%
I EEER IS TR E AT 1837 SF FHE ] Verhulst Firfe ) - H%f
P R R ) B 8 A o 8 ) e — {181 5] o {1 2 N e R (PRAE &
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AHFE 5P K s E M Hr RS I > Ryl B (R BURE AR E= iR A\ B
FHDCINEWA > EFTTENE IREEAIA SR -

(1) IR S TR A AR BRSO RS

KEGFGHRANLES - BEAERS A FERHE - Hfkes
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R 1 REOEREIHEAAHERTSE
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bRtz FEFICEOEREETR (Verhulst)  DUKEERIGHTRIELL - HEASHRE
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BT AR EHEARIANG [ Deng(1982) Z IFEM GM(1, 1) 554 > 73 B 820
Bean R
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EIURHERS AT E R BRI -

xO=(xO(1)x19(2),x(?(3),...,x{O(n)) (1)
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FIF—X &R (AGO) BRI Z RLEFF Z ISR » 5TE =0T ¢
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TER=  HEAERK
P&y TR SRIGRAISEL -
IR+ B2 4 ax® = b 3)
L2 Lk s
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2. &M B NEE(JAGO)HAI »
Dk + 1)—xDk) = xOk + 1)
PLEMESELW®) - AlEEERER
xD (k) = 0.5xD (k) + 0.5xD (k — 1) = 2D (k) (5)
&R BallmT 132 GM(1, DIERIAY IR 225y 2R ¢
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G Pl B 2 455 BUR RRPEE (T 8)GM(, 1) TEMIBE ) & Tl
TR 2 P g4R R 2 i - JRBIIEHERE A = iRt TH > (RIEAWT R g
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% 2 AR AT N B ~ RESREE B R B B A ML
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sl GM R R R BEA MRS
e [REEE) FRFEER) RWE R=F RS

T
i AR LD GM(1, 1) GM(1,1) GM(1,1) GM(1,1) GM(1,1)
e nE] _ 8.90%  11.29% 7.83% 10.50% %  11.75%
L’.
[EZEEVAYES )\é( 8.72% 4.86% 5.90% 4.86% 17.84%  34.46%
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