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Abstract

The tourism industry has been growing rapidly since the late 19" century. It has
become a highly competitive market which has surpassed the automobile industry and
petrochemical industry. Tourism is also called the “non-smokestack industry” . The
connection made between tourism and economic growth has been controversial as
many do not regard the comparison as properly made. But whether tourism can play
or does play an important role depends on its link to economic growth; economic
growth often has a range of factors involved and tourism can be one of those factors
and sometimes a very important contributing factor. The main focus of this study is
Singapore and statistical data from 1980 through 2014 has been used for analysis. The
study has two main parts: the first analyses and comments on whether international
tourism visitors and international tourism revenue have influenced World GDP (Gross
Domestic Product); the second considers whether tourism development promotes
economic growth. The study has two main parts: the first analyses and comments on
whether international tourism visitors and international tourism revenue have
influenced World GDP (Gross Domestic Product) is based on Meurer (2010) tourism
demand function as framework; the second considers whether tourism development
promotes economic growth is derived from Brida, Lanzilotta, Lionetti and Risso

(2010) empirical model of architecture.



The variables in this study were exchange rates, the number of international tourists,
the international tourism revenue, World GDP and Singapore’s GDP. The data on
international tourism revenue and the number of tourists was obtained from Statistics
Singapore, the data on the World GDP, Singapore’s GDP, consumer price index and
exchange rate was obtained from the IMF World Economic Outlook (WEQ) database.
The ADF unit root test, co-integration test and error correction model were all used in
this study. Use of the ADF unit root test revealed that the variables were unstable. The
results from the co-integration test indicated that the relationship between the

variables showed that the long-term equilibrium relationship existed.

The results of this study merited three conclusions: 1. that World GDP and real
exchange rates did not have an effect on the numbers who traveled to Singapore. 2.
that World GDP and real exchange rates did not have an effect on the international
tourism revenue resulting from tourists traveling to Singapore and 3. that international

tourism revenue does have a positive impact on Singapore’s economic growth.

Key word : exchange rate ~ unit root test ~ co-integration test ~ error correction model -

economic growth
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ek # & ¥ P12 Error Correction Mechanism(ECM) -] &2 F) 5% B 2B 3123 ° &
v 4Ry i) 23f GDP - Eds A die s ERfor ~ F RS i 1
AEFHEEL R F RS ERT DT F kS A ol 23k GDP (F BAp

AR R AR R BRI AR o h BFHET F mer g Gt

Figini and Vici(2010)#= § 1980-2005 4 ¥ 150 % f B FL % & £ it fo kg ke
£ 2 B b o ;ﬁf SRGTRE T BHB Y T R AR £ R RN
Jok SR AN Z K2 MM o (e RIIEASE T § % K P AR S

2l

o RE T BALE G2z BB EY 3 Aieh AL FEP e

Brida and Pulina(2010) #f*t»z25feis @i £ 2 F cobf 24 & > 6 0 [f&?

(3

RSP R S e A £ BEU(TLGH)E R - A 3 R P 8
o REREREM R ARSEFAHGRD L e kT D5 - e
Fro G £ B(ELGH) < A B & MEAARF 33 9 @ e B8 B RS
B R fo R e g £ BR(TLCH) R W 31T » ¥R BAFEE
FEAAE B 4 o MR SN I § - B EI-GDP 2 B s bl
MR ed A8 2 2E B kL~ FF) ek BELIFF BT
FEENATFORE A RD B R FTIoREEL o SO R M AR
dooHZ INEFRELN NREAFELER LT FISM GRS F R

Foob e A BRI R e e SR £ B (TLGH) « % x @ Ak @ 5 eh

Al FE s F k- R blde R E e GRS £ BIL(TLGH)™ 135 5 4 A 75
R AHBAY Rl s B blAe AL T R g AT R EE ¥R
%g o
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Cortés-Jiménez, Nowak and Sahli (2011)#: * 2L % R & 37 1975-2007 # * 2L
PR A E 37 1975-2000 hF AL ALK T s F AR T foigied £ 2 e %o
3% Johnsen £ L 22 S RE DTS K% FPREBELTAIT E* > %

BHA B TR SR AT

Y TERA BT BE N T A i SR P B k- AR R SR
= & B (TLGH); ¥ - A4 =25 F A& v 51 & £ (Tourism Capital Imports
To Growth ; TKIG) o m2h % R & I k3h > %25l o 0D £ B (TLGH) 7 =
oo ey R A I E G AL £ (Tourism Capital Imports To Growth ; TKIG)
FEHPFFRE W 2w kg MEHTEDREY DT ATy AL T2

;\F /kl g\"F\ mf,—,% O#E]F m’_{'ﬁuﬁﬁm ‘Lg‘ e *ﬁl— q./l:?‘ti\“ﬁx "F' %ﬁ‘\éJ/;pm ’

flﬂ

SREGR SRR LGRS E G BPRST AT -

¥ f (2012)4 * 1995-2006 & B » 112 K 88 MR i A o 3 T A Ras
SIS LB o BB B D B S FTAFE A O FE N0 T A
frA3oGDP- B FHLFFRF L 2L WeNAMTF F - Ko FRARAE
Mo hZE N B R b A F R 25 e ARG £ EE(TLGH) 5

L
B 70 3 & fFsc s gRA £ B (TLGH) » 4 f3E > %2253 B & 2 114

ey
4
|

[
E1

ARk S TN RSB RERRETEEF 8 ke I l:?]) R R s
—;’- QA%N;}-%_J Wﬁm _.'_/,:'ﬁl:;\'-‘;\, ’ ]E é‘]’]'{ﬁkf}z)}iww‘:& ) ‘Kij‘é‘J’;é. :17‘_/311&1;\:

EIJ"( KE\!O

F

=

E
™

Bouzahzah and E1 Menyari(2013) 2 B2 B fr R k& L A A7 T ¥ % > & *
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1980-2010 & Tl > F = B EHiea B R FGEHF L L NBRFERSE
s £ R (TLGH) « #3455 £ f0 £ ~ Granger F1% B 152 3L 2 1 403 %
AR RS T RS oA L 2 F 2 Bl e T RS B RS
Y- A RSE e &AS K BEI(TLGH) =53 B> Granger F1 % ¥ 5%k 2 % %7 >
EAEK AT A REYOFE o B ARPM BT o GRS LRSS

e r B He FRH G

ANLE-E SE L RSN SN B A S R -

b e F R Ry (F4 SAABENE) 2 878 L &7
i EREY IR E B R g o A BRI diR b o ir 2 & Bk
Tt s SR H e TR EE DT DE P ORI e - s

SRR SRR Y B R LR & S T R T

x\‘\
,dm

LERORMEREP R KT SE c ARk ¥T 7 2RAEER R

T FORE Rin A HATENY K AT doip)hfok 4 %&%%4#\+@$u
LR AT EICR RO ko MEF LR RSN o FRE AT R
B KT S L REELE S G FILFERSGET A kAT
PR HE T o FEF NP B MR BT UL - BESEARFE D

Sede 4 o

5 (2013) 2 A& RS B o U Joansen & A e TRAF IR B R YEE
PV RO T FREBRED LV RLER > KL RSB R A ERF T
ﬁ’ﬂﬁ%&;ﬁgg, %i%’gﬁﬁq?}@]&{_%jgf%cob'L'rJ-j_i;‘%%%’g‘ ére;a}\;? g;ﬂgﬁ
RE e REAF R LA EHLBR RS IR T IHY -
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I ¥ ol
- GRERET R RGP PR
1A% *%E P HEET

Lim(1997)4; &1 — 4% B %+ 25 § REE T £ 7 4o

f(Y TCl]! ERij: QFi) (3-1)

l]’

H ?PoDT; AR R RS AR ORE RS R Feo Yk &2 R j i o TC;
AR P RZFD ORI ?ﬁiﬁﬁis?]%“ﬂ‘ °RP;j i~ £ AP ¥+ 1§ & > » ﬁi‘iéﬂ SR |
ml%fé.bk’ﬂlﬁﬂj z Hiuop IR i 2 v ° ER;; R - ﬁ}{— Hix2 R j

"n%‘u WAt g R D] R s P rn]_&]pfn%.“ ‘F';,’ig;—'%_oQFip; 4 3% v5p mwlm%‘r]L F% o

Meurer(2010)2(3.1) 5 A# > 1= & ST % > A% [ 2 F dordsjer
BALT FoeEes A kA DTRET G ks Ko B RDT; B F
Meurer(2010) 2 > zk e GDP ® % & > 3k eh¥r {8 K B ;ﬁ B RY S B o
Meurer(2010) 2 % R & = & hft [ % L Ap i HERPy; > FF 1 dR e B oorid &

FERE T G AT ALY § TR A B

ARttt 1 Meurer(2010) 5% He 5 A A#H L MATHRH ST HE c FEY O

g R T
LREVt = Uy + alLWGDPt + azLRERt + ELREVt (32)
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LNt == BO + ﬁlLWGDPt + ﬁzLRERt + gLNt (33)

H ¢ LREV, % 4 Bo$f #iceng aT4c b 5 250 0 5 LN, 8 & B ficedl 374 1 o
¥ 4 #c ; LWGDP, it % B~ #ice® 7+ % GDP ; LRER, % % P~ #icein % [ 22 374

B2 B TR S eppyed et 2R FFFL -
2. BT P

AFE IR GDP nfifici &0 4 gedlay > 00 R A R AHE 4R R
ARSI RN >0 R AR FATE 8 RALGT RS g F e
ARFRF DRGSR S ey >0 R AR RS 48T A
EAGFREL S)RATHRAE ARSI 8 5 8B, >0 HAF FRF LB GRT

SR RART E AR TRAE G 5 )RIAAT S B e e A el § -

FooEmEh e o 8RS R N B RECHIEH B AL

AT R % = $% 4 12 Brida, Lanzilotta, Lionetti and Risso(2010) 2§ & #-3] 5

"lE T‘#‘ %‘“‘ ffﬁ-"k {?‘ g’i’%—J 1)’Té‘z q—/r‘xs“%\' ™ ° R ;ﬁfiﬁt‘l 4ol
LSGDP; = 9y + 9;LREV, + 9,LRER; + €,50ppt (3.4)

H o 5 LSGDP, S 4 Po$t#icts chaTie BN 4 & 2 37 5 LREV, & 4 3740 3L ek 250t
S LRER ® # 375 L Ap 0 2 % ehf TR 5§ epgoppe B 2 T34 © 247

TR (101> 0 4 oA FToe b ek e » HATh NGRS L J 2 PP F

ﬂu«
%’”
o
3
E*;;L
3
bl

(2)0, >0+ IS RADE L 2R TGP T B
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Sy Ek e

i XA A PR R ISEPF R R R A e B T 00 Kk 2 ¢
NERER A e P AR Bl p AR il A e 4ok PR A el B
+2(unit root) » 3% %ﬁﬁ:ﬁfn e e A o ¥ 2T ¢ 3 sg(divergence)m & 2

w LTI E g o

Granger and Newbold(1974) - Nelson and Plosser(1982) % ~ ¢ 4 ) © 52 b

PG RF LR ity ¥ 2L (non-stationay) IR % 0 @ ¥ E k-2t

R P R 7o K s ﬁﬁ?a\ ¥ #-¢ A 24 Rt ﬁr?(spurious regression) =3¢

=

Al A7 7 % ADF #& 2 (Augmented Dickey-Fuller test) % #& = ¥ 43 12 %F 4.

FER AR 2 .
ADF # 2 (Augmented Dickey-Fuller test)s32) 5% £ 5 = #& -
1.7 7 R 2P F AR R
AY, =yY + 3P 0V, + & (3.5)

2.3 BEEIE 7§ T ARR T

AY; = ag+yYe + X0 0; AV, + & (3.6)
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3.3 #IER AFF AT SR

AYt = ao + th—l + 6t + 25;1 9,: AYt—i + ((':t (37)

BEEX S Hpy=0(Y7 H143)vs. = BK 5 Hiy #0

AR EZ - TFA R ap™ R RFETE SR APFRARS Gt AP ARS S pi &
Bt ce N AR LAY B AY,  TH 5 ADF tk %eh# A 58 (Augmented
part) - H ¥ 3 R 38 chB i % 18 8 Hp | * AIC(Akaike information criterion) . -] i#

AP

#1654 m & B3 (null hypothesis) * 2 Y2 7 H 43> S E 2 fi chpe F R 71 S
AZESRAEFKX FAY 3 HPR BRI 22T R PERF AT FIP - [F £

A ERTRERZ 0 BT A AR AFEER ] 0 L HE S £ A 18 T (difference

stationary) » 7~ ¥ fL 5 — [4 5 & (integrated of order one) » " Y, ~I(1) % 71 2 °

s
ETIRS
0%
W
AN
5\2
=1
3
>
A
2
=
|
—=
W
\FF'
f«}
a_'_ﬂr

& f’_}_?ﬁ' » Bl o ? ) 2t "’LF\E\ HIPFERR B B 7
WEF A AT IR B AR G o BRI T U £ 4 eh R RES LTS
o Ram A A2 (S RBEFT L L LY g > F)pt o Engle and Granger(1987)#%

LhE

"
=

& (co-integration)I®:4 » FIRE T A FHE T ok DML FELER % > hF

Eﬁ#ﬂtvm [y Fo CIRGRENS RE I
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LM GRS ET SR RELEDH T I ABE S e A TLED I RET A T A
l,ﬁ%p':‘ﬁ.‘é: ﬁP ijfgﬂ_;ﬁ_,?» ’ IE i!—\“g%é fF':EIP ]ﬁﬁ%ﬁ—g\ j{jp i”fgj‘miﬁd ?\ g /ﬁr‘ﬁﬁ ~ s 1 /§ i ’gl,&

IFT T [y RN o

d AT (3.2)8 2 (33 TR F Rz 35 s gt 2 Engle and
Granger(1987) 73 1 = FEf p i B~ 1 (two-stage autoregression procedure)
ISR 3 SR FBEog i 2y AHE)M RIS iFwFRY

8 19 it 5 4T ST

N, = B, + B, LWGDP; + B,LRER; (3.9)

FF o RAwFFLAT AT

gLREVt = LREVt - LREVt = LREVt 5 &0 = &1LWGDPt 73 &ZLRERt (310)
v
ent = LN, — LN, = LN, — 8, — ;LWGDP, — 3,LRER, (3.11)

R eppve B ene B 7 E 146 Lo (Ddc % eppye & 7 £ 0 BRI L LREV, ~

LWGDP, $1LRER.= ¥ 2 B} £ K& M he(Qdod ey L § E1RI & LLN,
LWGDP, $2LRER = % 2 Bi2} £ f &M i o

AR HEAN R TR i e A

LSGDP, = 9y + 9,LREV, + 9,LRER, (3.12)
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€.scppt = LSGDP, — LSGDP, = LSGDP, — 9, — 9, LREV, — 9,LRER, (3.13)

R ﬁ%‘C:LSGDPt—%/E‘ 7H ’lﬂ’]‘ﬁ Lo Aok €1sGDPt ) 4}5 1 12 U LSGDPt N LREVt g

LRER,= % 2. B it} £ B &M 14 o

I &FLBTHT

% (310): e fFer £ G A9 R A AP 0 P £ LREV, -~ LWGDP, &
LRER, = {2 L F X FEEM G- b 2RI e jFit Ly E439 - T
LR PRI S 4 LN, ~LWGDP, #1LRER,= % 2. B 5§ & K & M b1l > ¥(3.13)
P fEiR A g B9 RGP 0 Bl & A LSGDP, ~ LREV, 2LRER,= % 2
B 2 BELB o o i SETEDIOGEH G » Y B AT R H
A i & -4 (error correction model) & 4 R "% 52 2% 7 FHCAE 7 3t 0 DAL R
GDP fo§ B % 3 $H4L 3740 Bl e 25 L BcfodTie B ek 25 » h 580 - 3 H07)
N LI

p 14
ALREVt =Tp + TIELREV,t—I + z T[l'ALREVt_i + pl'ALWGDPt_i
i=1 i=1

l

+ Y0 W ALRER, ; + py, (3.14)

p p
ALNt = (pO + §01£LN,L‘—1 + AiALREVt_i + Z ll)iALWGDPt_i
1 i=1

i=

+YP ®ALRER, ; + Uy, (3.15)
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BFL RSN B GRS AT B3 R 2 RS AT

p 14
ALSGDPt = EO + ElgLN,t—l + z T]l’ALSGDPt_i + 2 (iALREVt_i
i=1 i=1

+ X0 Q;ALRER,_; + i3 (3.16)

B o epppve-1 > Ene-1% ELsepp-1 N HFFE B L IF 0 4 f&»ﬂﬂ-\i Rl L
T

g

R AT oy > PpeB e ™ A K G 9 9 (White noise)iha 95 > H T Sd S
F oo SR Hch ¥k A8 7 12 AIC(Akaike information criterion)$. -] ;= B| k£ #

B e 15 8 e o
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FrEREBFALH

F-o TR RARETHEA

ARGttt 11 Meurer(2010) 528 H 5 A U ATAeE ST L H oo Bt AL
AThe PR S A e AT B D TR ST kG R RE R L AT LR
kv RN gHr a0 GDP fof o il B0 % L HAT4

g ks T LT @ foip R RN R e R GDP fot B S AL
Froe gl i 25 A BofeRTie B ah R Bk SSde r R o d&F 0 4 Brida, Lanzilotta,
Lionetti and Risso(2010) 2§ EH-3] & 7 o R d AT s cnf Foe e » L3 ¢ 3

f"'%"ré\tﬂm +,t'§’3‘\' e ©

AT EFR T 1980 £ £ 2014 & o H P s 4 B AT 3R
Phfc r fosE 25 A BoF AP f AT 4B T AL A 0 1980-2007 # chF AL4E 45 Yearbook
of Statistic Singapore ; 2008-2014 # 7 kL P AT S 3 TR B chie R JE 1T o 23
“F {8 (World GDP) ~ #74c sk cn® P 2 & % 47 ~ B g2 i § & 4 4 o5 B%
Bk & e B (g AVE T (World Economic Outlook Database) o & % #ceis*

-E’f IPE ] l’q_/t'ﬁz E P AT

P~ it B AT A BLF O %k 25 b %z » (log of real tourism revenues from

international travel > § #LREV,)

LREV, = In (%) 4.1)

CPlgsat

TR, %104 A & 7 endriesd &P sedseh o r - B H =5 &~ CPIGUA ™ 4 12
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2014 & 5 A9 0% B F K 4 Gdp e Roke TR 0 1982-1984 L AW 0 E 0
FE AR s A R R B F A B 5 1 2014 5 AH°
oo R ok U K b 4 et £ BT S LREV, © LREV, shigAs > &
ZF Ferdpeh mojT r 48 F o Katircioglu(2009)4p 91 0 F & B LK 5k 2% B RE
et R SRl - o HRRF AMIE T AT & LG PR o STk

B0 R T LR R L T R4

2.2~ e end 33 25 4%, A #i(log of number of total foreign travellers in Singapore -

HAFLNG) ¢

3.2~ ¥t F B % 5 (log of real exchange rates - f§ #-LRER,)

LRER, = In (E x —CPlush ) 4.2)
= SGD oizoia -
‘ Jusp " CPIE  apores

HY > SGD & R4~ USD & £ &~ Eggpysp I F — F 2 fTa 3R T 0
AT B 6B R CPIapores A 11 2014 & 5 AW AT ALY § K F
¥ g B o CPIGguh %02 2014 & 2 AW enZ B F £ 4 §dpdc > R T2
1982-1984 Z AW » 27 F ARt RAR > AP RE RO G EAE S
712014 R AW LA T RS e o R T RS 2 N A FRE TR TR
(FIZLRER, % - H 2 B [l & 9ri L Plenitie M e & e &

> 7L
LRER A% 47 - H -2 RM 287 N#F { 58 mhita 4 p 2t > 7

P ATArd e R ROk hE R P AT AT R0 S Rl e E e ot
MR A B e P 0 e~ x;r: MERLE A RS RENFHE AL paRSh R |
BH R B L AL RS BT~ 0 SRR “ 1412 2014 ELABRERYFEF R

HHAMERLF R RS > RISE Bk
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L —
7

my

TR RE) - Demin(2004)4p d1 ¢ A $ 1 LR PR F R E & 5
F2 - o TR RS R A R R TR AR S ALRTR R (7 eh
AREH R R Aok AP R RARE 0 PR R A ATRE (T 0 A g B AT SR S0
A A% b e gt vb s Husein and Kara(2011)4p ot @ 525 p ehengl B 5+ = (3%
Bp g FpE)™ ¢ ¥ B REMS L g F TRyt A, %% R
R R 4 Mg B 4 o

4.7~ cerit4e 8 7 F GDP (log of real GDP » f§ #£LSGDPy) : &4 sl chR p 2 &
77 (SGDPBU,) B~ p B*% b " A& & ot | 5B ¥ 774 & (World Economic
Outlook Database) » /& % en¥ = 2 - ® % ~ > &5 # % # (current price)3* & - 4

R N G et A SRR A Rl EFE SERak ko

SGDPBU; ) 4.3)

LSGDPt = In (W

CPlgsat

5.5~ #tficse' i GDP (natural log of world GDP - #§ #LWGDP,) : & # # %
(WGDPBU)B~p B*% b % A& & 02 i SAE ¥ 742 2 (World Economic Outlook
Database) - 4% % # % t(current price)z* & > ¥ =% Lg% ~ « AP 7 #H = {

R E AT T E R B K B el

WGDPBUt> (4.4)

LWGDPt = In (T

CPIgsat
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TMEREPF AR B LR AL LB 45

16.5 -

16 -

15.5 A

15 4

14-5 T T T T T T
1980 1985 1990 1995 2000 2005 2010

B 4.1 Boghlicendl #7925 4 o

KR 4.1 @0 01997-1998 E AL FTe vy A B b 0 2 fE L @ ﬁﬁﬁﬁ& %
2002-2003 # 4 #cps > £ ¥ 5 SARS; @ 2007-2009 # petg ™ % §_ %) 5 W% & ﬁﬂli‘%

A
@%bTii o

i ER
19.5 -
19 -
18.5 -
18 -

17.5 -

17 T T T
1980 1990 2000 2010

Bl 4.2 FATRP$HHHF By o ol r

¥ % 1983-1985 &£ sz %t » U R TV o £F A P A due k5
1995-2003 # =« 5 prfF T IR T AR A F) 5 A T £k &Y SARSA B 4 o
2008-2009 & T *¥ Bl F1 L 2 A pAvh o
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27.2 A

26.7 -

26.2 T T T T T T
1980 1985 1990 1995 2000 2005 2010

Bl 4.3 PB#iceny /i GDP

iﬁl}%] 43 7 % - 1980-1982 # & F GDP & T " 4% » H R F]¥ i L 2R K
% ArEk 5 1995-1998 E T E i FIE G ALK e I £ g R 73k 5 2008-2009 & T

R PSS T T

Hix: 2~
22 -
21.5 -
21
20.5 -

20 ~

19.5 T T T T
1980 1985 1990 1995 2000 2005 2010

Bl 4.4 P~¥afcahiTienl GDP

DR 447 wiTh s Fp 2 A LR REE A el ot £ 7 R
B EILT I g o i & 1984-1986 # 74c s GDP g b e F] ¥ i AP A @
kG AR 5 1997-1998 £ TR E L £ F1K 5 I £ R & 5 2008-2009 £ T £ R

A F 5 2R E A BT



0.7 -

0.6 -

0.5 +

0.4 -

0.3 -

0.2 -

0.1 -

0 T T T T T T
1980 1985 1990 1995 2000 2005 2010

F14.5 Piticeny s

d Bl 45 ol R RSIEFRATSE DI T E dEd 5 1986-1995
ERFRFEE TS RGO H AR L R REE A B g o

1995 # A= r4e Wl AP AT E Ax R EF FH Ehm g o

Y- ERBTEE

AT o AR AP ECALATR R B4 4 (LN, ~ Bt

, =

e

Vq,
bt

SrRT 4 B 250 " fe » (LREV,) ~ P~4tiicsng % % (LRER,) ~ B #icehit o
B F % GDP(LSGDP,)£ B~ ¥t ficcit' it GDP(LWGDP,) ¥ #p B % 88 7 H 1346 <
(unitroottest) » MFr < & AP FBAT L 5 TRAZ[NEF > L R4k EE

Bo PPAA EenE 0 TS R ET S 4 4L

d % 41 R4sk B ADF B9 %0 S P I B EcenALAT R R 250 4

Bo(LN,) B~ Hicendte L 9 322570 B 4c » (LREV,) B~ ¥4 #ceng % % (LRER,)
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Pt fceniT e F F GDP(LSGDP,) £ B~ 4t dc s’ % GDP(LWGDP,) # -k % 57 ¢
ADF # % 53-8 A %) 5 —0.72~ —0.66 ~ —2.15~ —0.76 ~ 0.21 > ¥ #74f & &1 p-value
FaA 4t 5% At BRI ¥ KT ) EEIES B RAKEE 4 4k
FR )T}«EL;L PTG RBCT R AR R R R AP R

Boit (T FF A A 15 B R e

Ed % 41 - LA ADF 498 280 3 1 | B oAl 3T R SR v,
4 fic(LNy) ~ B~$tficenat e 8§ 5k 2500 % jz » (LREV,) ~ P~ #cchd e 5
(LRER,) » B~4t#csn374c 8§ § GDP(LSGDP,) 2 P~ $tdics+ i GDP(LWGDP,) te-

f

Al
T

ZAts > 2 ADF # % 38 4 5 % —6.03~ =535+ —3.10 ~ —=3.52 ~ —4.14 » »
4t e p-value 3503 5% 0 (S & A 5%hEE BRI T L JEG Hlk- P A A B
L3 ERGm & BK o » )’j‘*u{?h AN > SR o AN

4 REIOL A -

‘5‘ <
(i
(mr
g

4

=
k:

241 FERRENE L%

i kg - A
LN —0.72(0.83) —6.03(0.00)"
LREV —0.66(0.84) —5.35(0.00)*
LRER —2.15(0.23) —3.10(0.04)*
LSGDP —0.76(0.82) —5.52(0.01)*
LWGDP 0.21(0.96) —4.14(0.00)*

2r: 1LN & 2 B BcenAl 37 S 25 4, 4 B LREV (% & B it B 9 46 259 4o » ~LRER
£ P4 e TS - LSGDP 4 B~ #icsaT4c ¥ 7 GDP ~ LWGDP * 4 B~} ficeie
?L GDP -
24 f i 5 ADF i 3 B 0 RLig 7 ¢ § BRI el O AT SRR kT 5 i
% i (pvalue) - & G 5 S HR BT 0 %A 7 A 50 F KT RS A K -
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x

¥
I
.
%
e
®
fd—
9
*n

43134t MG %SG KK LM B

d A ALRT A B e 25 X B (LNg) ~ A4 F OF sk 254~ (LREV,) ~ & R
GDP(LWGDP,)fe# 1 % % (LRER,)¥2 5 I(1)A 5] » gc #7777 i&— #H % * Engle
and Granger(1987) #7 & 1 ch= Ff £ p 2 §F 4 17 7% (two-stage autoregression
procedure) & #£33LREV, ~LWGDP, $'LRER.= % 2. ¥ 1/ * LN,~LWGDP, %! LRER,

CHZBETLFEDPEELEM G

A REERE R A EREESG R RS T S

-

LREV, = —9.36 + 1.06LWGDP, — 2.03LRER, (4.5)
LN, = —25.06 + 1.52LWGDP, — 0.17LRER, (4.6)

&rreve = LREV, — LREV, = LREV; + 9.36 — 1.06LWGDP, + 2.03LRER; 4.7

%5

-

g ne = LNy — LN, = LN, + 25.06 — 1.52LWGDP, + 0.1LRER, (4.8)

ELrEVEE ELNe D Tﬁﬂﬁf?ﬁ—i AR S Bl 4B 4.6 2B 4T m EH 2 S Ak 4.2

32



ELNt

W 4.6 A% o FiFL i g il

0.2 -

NN . N AN
1980 1985 1990 1995 000 2005 2 1(\/
-0.1

W 4.7 Arecswdpior i fFL kg H

242 el MRS g R il o e R s

¥ S8R 2 5 ARSI
ELREVE —4.86(0.0004)*
€Nt —4.29(0.0019)*
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#4427 fo0a i i doa 54§49, 8 4 LREV, -LWGDP, £ LRER,

PR

o

= K2 W02 LN, ~ LWGDP, ¥ LRER = % 2. W & § £ W s FE & B

d 3t A74c 3 o GDP(LSGDP;) ~ #74c 3§ B % 2542 » (LREV,){r§ 7 % ¥
(LRERy)¥2 5 1(1) R 7 > s~ 7 7 i H 4 * Engle and Granger(1987)#7#% 1! 1
= FE & p A F 4 4772 (two-stage autoregression procedure) R FEULSGDP; ~ LREV,

b"JLRERt'_ ﬂ\ﬁ&ﬂ\@#»ﬁ £ Hpens f{bfg 4 o

FgREER R Rl e He GRS K a5 25 e T Ao

JE——

LSGDP, = —11.1 + 1.69LREV, + 2.86LRER, (4.9)
BE RN gpEL

erscppe = LSGDP, — LSGDP, = LSGDP, + 11.1 — 1.69LREV, — 2.86LRER, (4.10)

ELscppti¥ E]F A TR R AcR 48 A H e 2 g 40 ik 43

24,3 FrecpEsd o o SR L L 0l TR U R
e 7 REER A G AR
€LSGDPt —2.41(0.1457)"

- Lepsgppe ©* # R GFFA
2. % % g i ADF ek T £ 0 3550 hlicF S 18 3 i (p-value) - & &
$HF(R L R Bt LRL) 0 YA A b 5% E KT RS AR RR -
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B b GDP o F e $#AT4e e e » B 4 o A4 i ddie r it ff
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% 4.4 it4ceHF ?*kfj”](ﬂ ETFI/‘;FJ‘,"’-‘%

A | ¥
¥ %l t-%3E p-value G#c tXRE€ p-value
W B 0.01 0.28 0.78 —0.01 —0.32 0.75
ELREV t—1 —0.30 —0.84 0.41 —0.48 —1.02 0.32
ALREV;_4 0.06 0.19 0.85 0.47 1.16 0.26
ALREV,_, 0.18 0.61 0.55
ALWGDP,_4 0.72 1.03 0.31 0.98 0.94 0.36
ALWGDP,_, —-0.27 —0.32 0.76
ALRER;_4 0.06 0.07 0.95 2.01 1.26 0.22
ALRER;_, —1.26 —-0.94 0.36
R-squared Durbin- Akaike info | R-squared Durbin- Akaike info
0.08 Watson stat  criterion 0.17 Watson stat  criterion
2.04 —0.44 —-1.99 —0.33

;3: : l I" )J' i fi }\‘ ; ALREVL- = TO + TlgLREV,t—l + Zip=1 T[L-ALREVt_l- + Z?zl ,DiALWGDPt_i +

?:1 w;ALRER;_; + ji1¢

2. 47 3 11 AIC(Akaike information crlterlon)ﬁ. PPl REE S E s -

BATHe s F F e dsfe ~ (LREV,) 5 42 f# % lic o e & B3k 5 (1) B #7 17 (LWGDP,) ¥ #74c
@ frsfe ~ (LREV,)iR § B85 ()% Ww (LRER,)$t#74c 8 § 7% 2542 » (LREV,)iZ $
B Y47 A S%EF R ETIEG B E BEXK o

52 3 12 AIC(Akaike information criterion)s. -] ;2 P KiE # 24 B & #73] 0
Bif s B d 2 1 en AIC 5 —0.44- R0 11 69—0.33 0 g AR § 1Y

B3] | enlg S8 FA4T 0 i fF S AR e

ALREV, = 0.01 — 0.30&,zy o1 + 0.06ALREV,_; + 0.72ALWGDP,_,

+0.06ALRER,_, (4.11)

d (411);V#F v b GDP ena#c 0.72 5 & » &2 K o7iF é} B R ATAeH 2R
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fer 8 BAFL Y- Ko Rad & 4485 2 F o718 (LWGDP,) #3474
B Fedsic ~ (LREV,) s 5t 5% i 5 kT 52 % o B2 d (4113

PR TR enh#c006 51 HAFFRFGIGTBRENE AT PR

—\

G4 5 RIATh R RS G 0 B AR IS - Ko K d £ 44 @
B % % (LRER,) ¥ 4740 8§ J7 % 254c » (LREV,) e 8 58 & 5%:nbg ¥ -k 8 T & 7 BF

o

ke

4.4.2 F54e gt ¥ 2% A Boihit B 3

o ¥ ALFT4e L e ¥ 4 (LN, £ & GDP(LWGDP,)fe3 # % % (LRER,)3= 3
I(1)% #] > ® FILN, - LWGDP,frLRER 2. FF £ B & B 1% » #7120 AT F f b 5
-4 i3 i 3] (error correction model) £ B % 223 F RACA|E 7 3t o TR
# GDP =3 ?’?‘?ﬁ’jﬁ‘ AT e H e 25 4 B 58 o ATdeH R PR A e Er; ik

Y4 45

52 3 12 AIC(Akaike information criterion)s. -] ;2 B KiE # 24 B & #73] 0
B E e Hp o d & A58 I HAIC & 2 —1.84 ) 3 A 1 69—1.69 > x4

p =t ;L“ MAHA B R ET AT ﬁfrff” 2N 4o
ALN; = 0.04 — 0.62¢;y ;1 + 0.04ALN;_; + 0.25ALWGDP;_,
+0.51ALRER;_4 (4.12)

d (4.12)5 @ el K GDP s 025 5 1 » (5 22 B 478 § B RIALAT 4 g5 1%

A g,;ﬁ PoB APy - Ro ARad £ 45 Fa0 £ ) A8 (LWGDP,) 4L
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34 B g en A (LN, Bt 5%EEE R BT R AR E o B d (4121

]

W FegFaiiie05l 30 > R PRy 45 G Wit 2 A9 e

B4 5)RIAAT BN B 5o B AR i - Ko A 4 4 45 @
B 5 % % (LRER )4 ALAT 4o Bt % 25611 4 (L) e 48 . 5%¢g ¥ -k 8T 5 7 &

o

ok

% 4.5 Ariel Ry v R R

Al | Al
% ¥ [ i o t-3t3+ € p-value % Bk t-3t3* € p-value
W BoR 0.04 2.1% 0.04 0.05 2.03 0.25
ELREV.t—1 —0.62 —3.53 0.00 —0.73 —-3.16 0.00
ALREV,_4 0.04 0.23 0.82 0.11 0.51 0.61
ALREV,_, 0.02 0.09 0.93
ALWGDP,_, 0.25 0.73 0.47 —0.08 —0.15 0.88
ALWGDP,_, 0.10 0.24 0.81
ALRER,_4 0.51 1.22 0.23 0.49 0.83 0.42
ALRER;_, 0.10 0.16 0.87
R-squared  Durbin- Akaike info | R-squared Durbin- Akaike info
0.38 Watson stat  criterion 0.42 Watson stat  criterion
2.05 —1.84 2.03 —-1.69

DL A2 S ALN, = @ + @11 + Doy MALREV,_; + Y7 W, ALWGDP,_;

P DALRER, ; + uy,
2. 477 3 11 AIC(Akaike information criterion) s -] ;= B & & 3% S if ¢hi% (2 H Hep ©
BALAT e B e 25 A Fo(LN,) 5 AR R e o m & B3R 5 (DR A 978 (LWGDP) #HAL A4 8
v % A Be(LN,)it § 885 (QF T 5 (LRER)$ALAT4e v 2% 4 die(LN,))it § #45
*F 0T e S% AR F KB T IES M & BK o
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4434 v S kS L jrit

d ¥t #74e 3 GDP(LSGDP,) ~ #74r 5 % % 25z » (LREV,)fr ¥ | % & (LRER,)
¥2% I(1)A 7] > ® FILSGDP, » LREV, 27 LRER ix= B % #cit $ £ & & B 15 > 9712
K AT 3 %t $LSGDP, » LREV, &2 LRER,i& 7 - F¥ £ A > £ A (5 ch A w
DLSGDP, ~ DLREV, £ DLRER, % 7= » ¥ 11 £ & {3 chf #Lie (7 fF A 45 > 4R 3 A7
te 3 F R 25 » (LREV,)fo® F % % (LRER,) £ F € %3740 5 e /g e &

(LSGDP,) & # 258 -

% 4.6 Fr4cpvavsdc %?’;ﬁ’f‘fv\{ﬁﬁjﬁ Bt %

% ¥ % $c -2t # p-value
W #IE 0.05 6.31 0.0000
DLREV; 0.22 3.59 0.0011"
DLRER; —0.75 —3.30 0.0024"

1.7 3= 425% % DLSGDP, = a; + a, X DLREV, + a; X DLRER; + e,

2.LSGDP, % % P~ %+ #cehi74e 3 GDP ~ LREV, * 4 B~ $t#cenitse 0§ F% 2542 » - LRER, & %
Pdtdecnd TR o b oub= B $#k- 1# £ 4 (54 w2 DLSGDP, ~ DLREV, » DLRER, 4 7+ ©

2.DLSGDP, mstﬁ*ﬁ % ¥ b & B3X 5 (L)DLREV, % DLSGDP,i2 § #: %% (2)DLRER, %t DLSGDP,
LF R R L O%REFRETIES B & BR -

d % 4.6 que Eﬁ’ [l S #Z—ziﬁfi‘? FENE T AT L

DLSGDP; = 0.05 + 0.22 x DLREV, — 0.75 x DLRER, (4.13)

4 % 4.6 27(4.13)5 40 F] p-value 3 0.0011 -} >+ 0.05 > * % & 5% Ef ¥
K2 T A PR AT T R 250~ (LREV,) $H 474 8L 5582 £ (LSGDP,)ix
B & BR > TR £ AT B F Tk 5y » (LREV,) ¥ AT+ 8L 5 78S £

(LSGDP,)# B ¥ enis 48 » St 7 e o O £ BB o ¥ d 4 4.6 7 4v
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