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NICHA LERMANUWORARAT: RELATIONSHIP BETWEEN TOURISM,
THE EXCHANG RATE, AND ECONOMIC DEVELOPMENT OF
THAILAND. THESIS ADVISOR : ASSOC. PROF. KWUNKAMOL

DONKWA, Ph.D., 95 PP.

TOURISM/EXCHANGE RATE/ECONOMIC DEVELOPMENT OF THAILAND/

QUARTERLY

The objectives of the research were to analyze the equilibrium relationship and
the integrated relationship between tourism, exchange rate, and economic
development of Thailand. By allowing the number of foreign tourists, the exchange
rate (Baht per US dollar), and Gross Domestic Product to be a proxy for the factors of
tourism, exchange rate, and economic development of Thailand, which was a time-
series data of 44 quarters from 2007 to 2017 and using quantitative analysis methods
in the econometric models.

The study found that the tourism, exchange rate, and economic development
of Thailand have a long-run equilibrium relationship between the factors. The factor
of economic development increasing or decreasing by 1 percent, resulting in tourism
changing in the same direction by 38.46 percent. When the exchange rate increased or
decreased by 1 percent, the tourism changed in the same direction by 10.08 percent.
Additionally, the time trends have an opposite effect on tourism at 0.46 percent.
Moreover, the analysis of the integrated relationship between the three factors found

that there was a uni-directional relationship from the economic development of



Thailand to the tourism, which was the economic development that affected the

tourism factor only.
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o o 1 { 1 a % <
Snwinveuneryannaselasg (NF) sealianudull1é 6 gunu

1) GDP 01U NF
2) NF 11U GDP
3) GDP N1 BUS

4) BUS N1 GDP
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5) NF A1 BUS
6) BUS N1 NF

BUS

GDP NF

siawin 2.2 nsouuuaAalunsive

o 4

MBI GDP  do wansamulasanlulszmease lasuna
NE A9 $1u2innounesiaenase lasug
A
f

BUS fp daswana/asuluasiealsyme (maeneaaisansy)

s1¢ lasuna
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[

ﬂ”liﬁﬂbﬂﬁ’f]ﬂ mmﬁuﬁuﬁiw:inmiviauﬁm aswandasu tazmswann
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wssgnavesdszme Ine §35 lumsduiumsito aeil
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3.1 35M3308
ao A gy awv A a . . ~d
N137 fJLSi’N‘L!L‘]J’LJﬂﬁ’Jﬁ]EJL‘N']JﬁHm (Quantitative Research) Tﬂflllf’lluﬁﬂu"ll?)ﬁﬂ”li
Y
AUHUUIVY ATl
= a o a aA A 9 qul v A a
1. ANHINIUINY LUIAA LASNYHHNNYIVDININNHUIFD LUASUNANUNNWIBING

o

A~ = @ Ao
MaissuEsInNdInyvoilayInT Ity
o [ 14 a ao
2. MUUAINYUIE AR HazauuAFINIIUINY
3. WAIUINTOUUUIAAIIUIVY

< 9 £ d 9 a a 9 a [ 4
4. Lﬂ‘]Jﬁ'J‘]J‘i'Jlléllf]ll”afJHﬂiNL'}ﬁWGﬁQLﬂuﬂlﬂNﬁﬂ@]fJJTIull ﬂi$ﬂﬂ°ﬂﬂ'§ﬂ NAANUNUIATIN

U q

4 @

Tudsemda dasuanlasuRuaiianlszma (UInaeARaaITaNIY) LA IUIUINNOINGD
] P 9
119918 Fuiludoyasiolasue

a 7Y
5. ANTIEHUDYQ

U

6. a3UHANIIY
7 sinavedorausuuzi 1d01nn13398 ot unuanialunisiall gl Teviiuas

v
WaruIvensase

< Y
3.2 MINUIIVIINYBYQ

ao 4 o @ J 1 1 { @ { @
ﬂTﬁ'J%EJL?’E]\‘] ANMNFUNUTILHINNNITNOUNY dnswamldeun tagn1sWwaul

a oA 3 3 a a . .
wspgnaveslszme Ing Tddutdumanusivsiunsdoya¥etlSuna (Quantitative data) 11z

a 1 a a b I~
%’amwmmmw (Qualitative data) mmmaqsﬁ'ayjamaﬂu (Secondary data sources) a1y

q U

Y A

{ [ a [ 4 [ { a
mauﬁaaummammﬁm%’mﬂuwa@ﬂmmmai’mGluﬂizmﬁ ansanlasuIuas
1 1 4 @ o o ' { 1 a
andseing (‘].I”I‘V]G]’E)ﬂ’f]ﬂﬂ?iﬁﬁiﬁ) HagUININNOUNIIFIIANHIA L‘]Ju"fl}ﬂﬁsljﬁi"lﬂllﬁﬁﬂﬁ

$wau 44 lasuna el woa. 2550 D93 WA, 2560 (EinOuANIWALINSIATHTNY LAz
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[ ] a 4 ] 4 J {
Faauuriana, eeulail, 2562 : suasuralszmalne, oou'lall, 2562 ; AsuAIINOUNEA,
4 [ A
@@‘Hllﬁu, 2562) ARNTIN 3.1
yw <] o a J
u@ﬂ%’lﬂﬁENLﬂUi'JUi?ﬂ%ﬂgﬁ‘ﬂﬂﬁ'lﬂ\ﬂi‘m'ﬁﬂig‘lzu AUUUIIBING Uﬂﬂ??ﬂ@@uhlﬁu

31891UMTIVY LAZUNANNIYING ﬁlﬁﬂ’)sﬁ}ﬂﬂ

Y a o J [ { o @ 1 { 1 a
Vni]ﬂﬁ 3.1 waadunuIasInlulszng oaswanlasu utazuININNBUNIVIIAKA

518 lasuna g9 WAL 2550-2560

., GDP NF BUS
voyanelasina ) . .
@) GIN) WI/meaMIansg)
N.A. 2550 QI 2,258,185 3,831,089 35.588
Q2 2,187,394 3,123,663 34.691
Q3 2,236,015 3,450,768 34.0565
Q4 2,394,713 4,058,708 33.9192
WAH. 2551 QI 2,448,505 4,326,793 324151
Q2 2,445,108 3,549,567 323026
Q3 2,464,337 3,380,301 33.883
Q4 2,348,982 3,327,559 34.8513
N.A. 2552 Q1 2,359,120 3,645,330 35.3419
Q2 2,342,864 2,963,983 34.7229
Q3 2,395,559 3,284,484 33.966
Q4 2,561,113 4,256,044 333093
WAH. 2553 QI 2,750,666 4,659,750 32.8974
Q2 2,652,168 2,899,778 32.3849
Q3 2,656,617 3,761,459 31.6343
Q4 2,748,700 4,615,413 29.9913
WAH. 2554 QI 2,960,338 5,310,656 30.5562
Q2 2,810,947 4,444,452 30.2723
Q3 2,852,142 4,932,430 30.127
Q4 2,683,467 4,542,932 31.0221
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4 a o o Y { o Y v { 1 a
M9 3.1 nannunuIasINludsema enswandsu tagI NI INEUNEIVIIANTIA

519 lasuna 5en193) WAL 2550-2560 (@19)

y y BUS
magasm"lmmﬁ GDP (a1u4uN) NF (Au) ¢ o
(V/avaasatisg)
WA.2555 QI 3,046,740 5,741,454 31.0008
Q2 2,993,771 4,877,889 31.2953
Q3 3,052,067 5,354,397 31.3632
Q4 3,264,760 6,380,163 30.6798
WA.2556 QI 3,287,976 7,007,904 29.8043
Q2 3,140,025 6,063,605 29.8998
Q3 3,178,307 6,500,176 31.4861
Q4 3,308,854 6,975,040 31.7374
WA.2557 QI 3,320,684 6,375,880 32.6627
Q2 3,242,172 5,097,001 32.4549
Q3 3,257,701 5,850,428 32.0996
Q4 3,409,744 7,486,374 32.7194
WA.2558 QI 3,433,358 7,833,277 32.6478
Q2 3,334,623 6,977,875 33.2689
Q3 3,414,377 7,275,824 35.2545
Q4 3,564,649 7,836,209 35.8385
WA.2559 QI 3,600,551 9,004,203 35.6673
Q2 3,547,171 7,509,900 35.284
Q3 3,612,084 8,249,517 34.8419
Q4 3,773,669 7,765,968 35.3988
WA.2560 QI 3,839,575 9,181,986 35.1174
Q2 3,748,600 8,184,984 34.3013
Q3 3,846,098 8,887,836 33.3866
Q4 4,018,609 9,337,172 32.9488
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fn: dndnnuamfannmaassgnouasdenuurend (eau'layl, 2562); FUIATHUHS
Uszmalng (eou'lail, 2562); nsumsneaiien (esulai, 2562)

WIA: Q Muedd 51 lasunan

a Jd v
33 AR L PR A RIGENLS
au A o Y 4 ' J a [ A @
1153981599 ANUTUNUTIZHINNITNOUNYD DA wandasu uagn1swau
a I~ a J a Aa 0o < a 4
wangnovealszme Ing Wumsiaszdidalsue TaeldTdunsudniegineaouimes
< A a 7y o aa . o
uaselio lunsNAIIEHTOYANNIUVIIA0UATHTNA (Econometrics model) Tnalivuaal
v dﬂl
Il
A a [ o
1. naaeuANNTveItoyaynIunaweseyaie lasunavesndasuainias il
@ { a J 1 o @ o @ J {
Uszma daswanldsuRuasadszma (1ndeaoaalidnsy) HaziuIuineune?
[l A A 1 9 % U =) va A I a [ A VA 9 A
FANKIA 1og NYRveItoyanInaniiguantamiuddsziuname li ilesnndeyad
A A o 1 o Y T A 1
nasunlasaunar werhulszanamegi liramsdszanauauiailym “nsaanee’la
a 1 (" a o A (B 4 ] c?;’ 4
N34 (Spurious  Regression)” dawaldmiduiszansnla bivudene duiu e lddoya
pynsua1eg lugnmaugan1edna (Statistic Equilibrium) 394nadoUANH9v03Y03aA 20
an . [ . . A Y o 9
75 Augmeted Dickey — Fuller Test (ADF — test) 40¢ 321 3¢ ALY integration oz 1avinla/14
a o’us/’ 1 a A [
Tumsansiziduae 11 Taeliauuagiumsnageuanuisvesdoyasynsunarnn 3 ade
a [ 4 o [ 1 { 1 a w
Ao maanunuIasINludszine (GDP) 11U NNBUNEI¥1IA19%1A (NF) 1agonsi

tanlasuEuasianalszme (BUS)

ﬁNNﬁg]Hﬁﬁlﬂ H_: Non-stationary
auuAgIume@en  H_: Stationary

[ 4

2. annevanuduiutaasnnluszere1n1aoly Johansen Cointegration (Long —

term equilibrium relationship analysis (Cointegration) by Johansen)
MINATITHANUTUITUTIFIqaon1WT202817 A1875 Johansen  Cointegration

(Johansen, 1988, 1991, 1995) 1a3umissiamiteud ludounnseslunuuiiass Cointegration

U9 Engle and Granger (1987)

v o Ida <3| 4
ANUFANNUTLFIAAYNINTSYL Y LﬂuﬂWﬁlﬂﬁ@uVlfﬁ'} (Movement) Gll’é]ﬁsfl}aagamgﬂ‘iu

o’z’ 1 U v dgl 9 Y A ] A A 1
1193 2 ﬂﬂ%ﬂ“lluvlﬂWﬁﬂiJ q N Tuanmznuviueu (Steady state) H30L58NI TN
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. . 9 9 o = o Iy 3
AAUNIW  Johansen cointegration 1% 1ATIATIUVVTIADY VAR i Inlanymuziily
. . . . o @ 3 %
Multivariate ~ cointegration  lagsinualdnnaudsiudauilsnielu (Endogenous) uag
[ a I'4 a 4 1 o @
U521NMNIINN05 #1895 Maximum likelihood (ML) Tagiiiaou lui1n1sasivaoudus

[

v 9 v
ANUMgAreIaunsuNaINe 3 flade Aesliduduanuwgatsluszau@ennu

v v v
Tagdunauiilnz@onANNAINIV0IFIIAT (p) NHNITANVBILULIIADY VAR (VAR
optimum lag selection) 1a3341/5211UAINIT1TAOT VU109 VAR #2835 Ordinary Least
Y
Y] Aa o [ I
Square (OLS) Taglddoyaszauilnavosdoya (Level stage) Tuduaouasli idlunisszy
o A . . o 1 Y A k2
nuusiaeuonadol Cointegration Iasnalilogn1eld 5 Wou'ly Usznoudae No constant,

Restricted constant, Unrestricted constant, Restricted trend 81 Unrestricted trend

1 4
Taefi Tnseadaveauuiiasaiionsnaael Johansen Cointegration ¥

p =
AYt - CO + 80T + o C]_ [Yt'"l 1 T] + riAYt_,.l + €t
61 i=1

Tagsmualy
A a d o
Y Ao wasnwauls
A 1 d'
C Ao AN
T Ao awua Ty
[ a Q‘f 1 [ 1] 4
B Ao auﬂizﬁmmm@mmauwuﬁ (Cointegrating vector)
4
o Ao dulseanimsUTuaT (Speed of adjustment)

a Ja 4 1 [
3. AATIEHNANIRNFen leseaeilede (Granger Causality Test)
a 4 Y] o J Aa I~ [ @ 4
MIAATIEHANNTUNUTITUNANA (Granger causality) 1 UNITANEIANNANNUS
1 @ 1 9 [ ~ 9) = z =1 [ o < I~/ &L o
seneamdls Tagjanundulsnlslunsanyniy Sanuduiusithovailunadgeanu
[ = 1
wagiunseli
1A g a Yy ' ) 3 S A A
na1fe 01Y gnesuieldale X edrafumagiluwa naeealusfnves X (X,
1 o d' 9 1 9 1 o o A o
Xopos X)) @N50%0MnUamIlasunlasves v, lavdragndoaazuiud Wudo A7
I~ [ d‘ Y] A [ Y = [ 1 d A
uils X Wuaumgaemsulasuuilasvesdnis Y visenanlan X danuduiusiFunana

A Y U9 (X ==>Y)



54

a v o d a
AUNAFIUMINATOUANNTUWUSAILID Granger causality
auNAgIUKAD H,: X =/=>Y
(=) [ o J A 1 @ A d’ [N 1
x lifianuduiusiFangraiauiy Y wse manlasuuiasves X lidwadens
wasuuilasves )
auuAgwma@en H, ==Y
= [ 1 Jd A L (% A d' 1 1
(X HaNuAURUSIFIaNAIINNY Y W30 msilasuniasues X diwanenis
wasuilaaves v)
@ 1] 4 a 1
WU MINWUANUTUWYUST 1 AN 92158071 Uni-directional ~ (One-way)

relationship HAZHINNY 2 NAN (58171 Bi-directional (Two-way) relationship

9 [ o Aq ¥ a 4 U v 4 1
ﬁﬂ’ii‘1Jllf]J‘1J%1ﬁf]\11/11%11!ﬂ1'§’3lﬂ§1$1’7ﬂ1ﬂ 3 iave Ulﬂ!l,ﬂ GDP, NF, ttag BUS @114159

Y o v dy
e laaaaunissaaoil

p p p
AGDP =a, + Z b,AGDP_, + Z b,ANF,_ + Z b,ABUS_ +e,
i=1 i=1 i-1

p p p
ANF, =a,+ > b,ANF_; + > bAGDR  + > bABUS ; +e,

i=1 i=1 i=1

p p p
ABUS =a;+ Y b,ABUS ; + > bAGDR._ + > b,ANF,; +e,

i=1 i=1 i=1

4
% %

nnupuieeslumsinigrdanan lafnueauuamuiddydail

o

aunAgIunan  Hy: b =0
a A
aunAgIMagen H: b # 0

) Y
ARVATERLY

X

' <
a D A1PNN

4 ]
b. fe mdulszansanduius laeni=1,2,.......... 9

9 MANUAMANABU i= 1,2, AL 3

(¢}
=)
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aunAlials GDP, NF, uaz BUS lnai@uiia stationary at order 1 30 1(1)

A ﬁ ®  different order

a o 4 [ @ J 1 1 { Y { @
ﬂ'lﬁ'JﬂElL?fJ\‘l ANMNTUNUTIZHINNITNUNGY daswanlaeun tagn1sWau

a ya ‘A A 1 U W 9 1 a @ I'd
Lﬁ'i‘kljﬂﬂsll@ﬂﬂﬁmﬂﬁulﬂﬂ 11@'JLﬂ5131’11’]?(1’]1\1?]')1%“11@%18\1531’1']N 3 378 ulﬂllﬂ WA NUNUIA

@ A a 1 1 4 @
53“11!1J58L1/Iﬁ518l1@]5u1ﬁ oaswanlasutuasiadsang (U INABADANITATITT) 5181@5
e Lla$ﬁ1u3uﬁﬂﬁﬂﬁlﬁ83%139’]"]\1“])"]&318”1@]5“1?( MUY 44 vl@“lﬁll'lﬁ 11461)”3%3@14 NI
[ v o JIda

WA 2551 D9 1ABU BUNAN WA, 2560 IFMsnadounUFUNUTIFunaNE (Granger causality

test) ¥09 3 Tie iflunmsnaaeuanuduiusvesiladonidull1a 6 gUuuy awgiami 3.1

1) GDP nU NF 2) NF N1 GDP
2) GDP N1 BUS 4) BUS 11U GDP
5) NF 1 BUS 6) BUS AU NF
BUS
< —>
GDP NF

Y a A 4 [ @
sUmndi 3.1 Ins1zrnaneanuden Tee321 1911998 A28 Granger Causality test
A a [ o
Wnema GDP Ao waanusiniaswludszmaelasuna
NE A9 9unuiinnediesamaglasuna

=) v A a 1 1 J o
BUS f19 oaswanasuiRuasiaesemsa (‘]JTV]G]’EJWOﬂﬂﬁﬁTiiﬁ) i”lfll’l@iuiﬁ

3 = 9 A < A A [ @ J J
JUU %mm‘ﬂﬂﬁ@ﬂﬂmﬁu‘usnmanum@;wmwmaaﬂmmauwumm"lwu

D¢

o ) [~ va
lud i 6 9 IanuMzaw (Engle and Granger, 1987) Wuno iflumsnaaeunaauiia

A v d

. a o o a a Vo o A <3| 4
Causality tWo AN 1909 NNdNus Niedelalisnsnadeilesedu Wumsnaseuiine

4 '

ANHAULUAZNANINVDIANNAUNUTIZH9T]090
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a dy
Han133NITHivoNa

HANIANETDI ANUTUNUTIZHININTN0 AN dasanlTeu Hazn1IWwau
a a 4 qg.: 1
wsugnavestszindlng Tﬂmmswzwﬁayjaauﬂmnmﬁm"lmma AIAADUUNTIAY .11,
2550 D4 ADU TUNAY W.A. 2560 ﬂizﬂ@ué’aaagﬂﬁmam 3 Glgﬂei’fay,a 1 44 518'lasna
a [ Jd o @ 1 { 1 a [ { a
Ao mannayIas I lulszma 1IN UNEINIINNIA tazdasanlasuRuas
1 9 [ =Y 1 4 [ I~ o v W a J [l
andszmanltsaiuuInaeasaa1sansy Wuiladediunu (proxy) HaNIITAATIZHUUY
3 ] Y 1 a s v o A A a d?’ 1
poniu 2 dau laun 1) HANITAATIEHANUTUNUTIFINAUNNILIZOINNAYUIEHINNS
1 d' (% d' [ a 9 an
voufled onswamiaeu vagnmswaunasygne 1ulszimalne @2875 Johansen

. . a d o y o o 4 '
Cointegration 4% 2) NﬁﬂWﬁ’JLﬂ§1$1’T'ﬁﬂ‘Hﬂ‘lgﬂ’J"Illl“dlf’é)lliﬂﬁsllf]\‘lﬂ’JUJﬁiJWH‘ﬁi%‘ﬁ’N\?ﬂ']ﬁ

=

1 d' [ [ a 9 as . d!
nounel oaswanilasu HASMITWAUNATHIND Gluﬂﬁ%mﬁll‘ﬂﬂ 9383T Granger causality %4

v

a L4 Yo A
L ERIGEREAL G ERIA CIORAT

4.1 nam3IRTEHANUTTUSITI9asnNRIRATHITHIeM TN AN 6T

d' % a lll
wanilasu HAZNIINUHUAIHIND vosszms Ing
v o Jda a <Y ad . . 1<
ANVAUNUTIBTINDYNINITZISYT UATICHAIYIT Johansen Cointegration Wuns
a L4 4 3 v o W 3 o
Ansrzrimanaonlia (Movement) vosdoyasynsuaiaua 2 fasedulindougiu lu
anneiutueu (Steady state) N30138091 A192AAYATN Johansen cointegration 19 15519
o 2 o YA o I . . . . ) Y Y I
1UDT1009 VAR a1 Indanvaiziilu Multivariate cointegration Iagmnualunndiuilsiilu

f)31871% (Endogenous) agssmiammngiimes a183% Maximum likelihood (ML) Tag

'
=) 1 [ -

v k4
[oulyiinsasirdeuduauANgAtiNeeYnNsNNa1Ne 3 ade deslidudunnunga

2D

z:' [ = 3
e luszau@eIny
411  MsnageuANNiisvesieya
v Y
nndoyasynsunaiie lasuavesdoyadna 3 aga AuARoUUNTIAY WA,

F4 Y 1
2550 19 1AW TUAN W.A. 2560 TAuToYANITU 44 lasua TaiinsnaaouaINil

1 9

. 4 [ J vaa a @ ] 4 1
(Stationary) 1ioggaveyasinanguavtanidudasziunamie i e indeyan

U

= A ) 1 o Y R « 1
nasunlasaunar Werhudszanamng i ldmamsdszanauauiailym “nisaanee’la
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Y a . . ] Y1 ow a Q‘fd' 9 [} A A Y] 3 A Yy
119939 (Spurious  Regression)” danaliarduseansnla liiuyede daiu e lriveya

pynIuNA10Y luaNINTURANNADA (Statistic Equilibrium) T9NaaeUA1INT0390Ya A2
an . [ . . A Y o 9
25 Augmented Dickey-Fuller Test (ADF Test) 0321 7¢ALVYDN integration oz 1aiin1a/14
a o’oa/’ 1 =& 1 a (% I'd o
Tumsamsiziduae ) Fawanisnaaeunndn waaduaiuiasinlulszima $1uau

[

@ 1 { J a @ { a 1 1A 1 4
UNNDUNGIFIANIA Llﬂgﬂﬂﬁulaﬂ!ﬂaEJ’L!NL!@]'H'W]Nﬂi%tﬂﬁg]jﬁﬂﬂ']Nu‘iﬂ‘l’]@]’ﬂﬂf)ﬁﬁ']iﬁﬁiﬁi

g

IS

3181 ADF Test Statistic A48 1a108n1A1 t-statistic 81 HAAINTEAUN 1 (First difference)
= [ . . d' 2 d' 1 d’ d'
HarlisEAVVDY integration N1 (1) A9A15199 4.1 Hu1eA1XI enandasuniasly
a [} 4 o v 1 4 ] a [ { a
AN UNYIa5 v IUTZNA I1UIUTNNUNSIBIINEIA azdasInanasuuas

1 A A 1 A o A o o9
anlsemd wwiaundotazmaNuulsysiunen o szauaNuroNUsovas 95

msnﬁ 4.1 ﬂ15ﬂﬂﬁ@ﬂﬂ’ﬂhﬁ\ﬁj@\i%}ﬂy‘ﬁ@uﬂihL’Jiﬂ

. & 52aulnd 1(0) & HAMIOUAY 1 I(1)
frauls
t-statistic (p) p-value t-statistic (p) p-value
I-GDP -3.413 (0) 0.063 -7.218* (1) 0.00
I-NF -3.235(0) 0.901 -5.532%* (1) 0.00
I-BUS -1.887 (0) 0.643 -4.534%* (1) 0.00

{ s
HNELYa: p ‘Hlﬂﬂa\i ﬂT]JL'JﬁfluﬂaﬁﬁL'ﬁﬂﬂZﬁll (Optimal lag length) La@ﬂfmﬂlﬂm“ﬂ BIC

* W isd Ay NNaDa @ 52AY 0.05

412 MINATOUANNENWUSITINAEMNITETE)

v ~

naan ldgadoyanmIunIsnaaouA1 UL ILdd WIN1IAT 121

L] G

v o Jda a °
ANNANRUTIFIRABNINTZ8Z01) R2835 Johansen Cointegration 1ag1d Inseaiianuusiaeg

o v o3| g o o | v
VAR e ldiianumeiilu Multivariate cointegration - Taginualdynnaaudsidludans
! A Y ad . [T a
ety (Endogenous) uazdszuuAINITINNes A28735 Maximum  likelihood (ML) Tagil
) v Y v
Joulviimsasnasududuanuvgatisveseynsuaine 3 e Aeelidudunnumgaiis
@ = [ 09: dy A 4 1 A o
lusegduReriu Tagtunouiiaziaennua1s1veI¥31319a1 (p) NMUWTUVOVUIIA0
1 a 4 o a
VAR (VAR optimum lag selection) uﬁ'ﬁﬂhzm”|mmW”|immammeam VAR glj’JEJ’J%
Ordinary Least Square (OLS) Taglddoyaszavilnavodoya (Level stage) Wansnadouas

A
A1TNN 4.2




Y [ @ d A A
3197 4.2 mﬁflﬂa’ﬂUﬂ’J"I?Jﬁ’ZJWM‘ﬁHNﬂﬁEJﬂ”IWi&EJ%EJTJ%]}’JEJ’J% Johansen cointegration
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Rank Eigenvalue Trace test p-value Lmax test p-value
0 0.581 62.350%* 0.000 37.384%* 0.001
1 0.322 24.966 0.063 16.758 0.117
2 0.174 8.208 0.242 8.208 0.242

* WU NTBAAYN DA 2 525GV 0.05

H a 4 [ % J Aa a (% 4
NATN 4.2 UAAINANMITVATIZHHIANUTURUTIFIAIN NTLEZE1IVOIHAAN DN
a5 lulszma Sunninne w1 tazdasanlasutuasiaslsemadie

HUVTIAD9 VAR Tasliaunisnasnin aail
In-NF, = 38.46 In-GDP, + 10.08 In-BUS, — 0.46Trend

o [ 1 a I d' a Y] 4 d' A d?
HUVUIa0IIna1eiue 1ai1 iWenandasiuiasu luilszmenlasunlaunyiy
n3vanad liesazr 1 azdanalisiurminveunedrviarasianlasunilas il luneanig
=S o Y d‘ @ d‘ 1 4 [ =\ d’ A dg’
AN UTooaY 38.46 Lazlooawanlasu (Umasaoaa1ianiy) Umadsundaunuyy
A 9y 1 Yo o ] ~ 1 a = a =S [
n3eanadlilfesay 1 szdwalitsnurminneunersaeman)asuldlunamadeiny
9 dy Y [ [ ] d’d 1 o @ 1 d’ 1 ay 1
$ouaz 10.08 wonniuuL Iuvesarde ludanananesuuinNe AN g1 1IA19IA A8
mnuSesay 0.46
a 4 o 1 9 9 = A =~
HAN13ATIZHAaeN N I usZoze1a9na12919d U uedanisndsemalne el
o 1 d’ 1 a A 9 1 d' Q' d? 9 OEJ} d’ 1Y
WaneuneIr1Iaamaaumasivineuned lullszma lnamiuay 18w (e auanszay
o a d'dd? 1 A o Y a 9
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1.1 GDP

1.1.1 MINAGaUANNIIUBY 1_GDP

- Level

k= 9: BIC =-107.832

k= 8:
k= 17:
k=6
k=35
k=4
k=3
k=2
k=1
k= 0:

BIC=-111.288
BIC =-114.349
: BIC =-117.848
:BIC=-121.124
: BIC =-124.651
: BIC =-128.127
: BIC =-131.649
: BIC =-134.966
BIC =-137.861

Augmented Dickey-Fuller test for | GDP

testing down from 9 lags, criterion BIC

sample size 43

unit-root null hypothesis: a =1

with constant and trend plus seasonal dummies

including 0 lags of (1-L)I_GDP

model: (1-L)y = b0 + bl*t+ (a-1)*y(-1) + e

estimated value of (a - 1): -0.478029

test statistic: tau_ct(1) =-3.4132

p-value 0.06288

1st-order autocorrelation coeff. for e: 0.034

Dickey-Fuller regression

OLS, using observations 2550:2-2560:4 (T = 43)

75



Dependent variable: d 1 GDP

const

1 GDP_1
time

S1

S2

S3

coefficient  std. error  t-ratio p-value
7.00088 2.04191 3.429 0.0015 ***
-0.478029  0.140053  -3.413 0.0629 *
0.00635695 0.00189712 3.351 0.0019 ***
0.0112025 0.0125169  0.8950  0.3766
-0.0395528 0.0130678  -3.027 0.0045 ***
-0.0168048 0.0119963 -1.401 0.1696

AIC: -179.588 BIC: -169.021 HQC: -175.691

76



1.1.2 ﬂ]i“ﬂﬂﬁ'ﬁ)ﬂﬂ?“»lﬁﬂﬂli’)ﬂ 1 GDP
- First difference

k= 9: BIC =-102.355

k= 8:BIC =-103.625

k= 7: BIC =-106.163

k= 6: BIC =-107.502

k= 5:BIC =-110.442

k= 4:BIC=-113.391

k= 3:BIC =-115.834

k= 2:BIC =-118.097

k= 1:BIC=-119.518

k= 0: BIC =-122.736
Augmented Dickey-Fuller test for d 1 GDP
testing down from 9 lags, criterion BIC
sample size 42
unit-root null hypothesis: a =1

with constant and trend plus seasonal dummies

including 0 lags of (1-L)d 1 GDP

model: (I-L)y =b0 + bl*t + (a-1)*y(-1) + e

estimated value of (a - 1): -1.18474

test statistic: tau_ct(1) =-7.21871

p-value 1.116e-006

Ist-order autocorrelation coeff. for e: -0.015
Dickey-Fuller regression

OLS, using observations 2550:3-2560:4 (T = 42)

77



Dependent variable: d d 1 GDP

78

coefficient std. error t-ratio p-value
const 0.0352170 0.0140631 2.504  0.0169 **
d 1 GDP_1 -1.18474 0.164121 -7.219 1.12e-06 ***
time -4.21015e-05  0.000409097 -0.1029  0.9186
S1 0.00570050 0.0142287 0.4006  0.6911
S2 -0.0530676 0.0143599 -3.696 0.0007 ***
S3 -0.0233899 0.0152943  -1.529 0.1349

AIC: -164.15 BIC: -153.724 HQC: -160.328



1.2 NF

1.2.1 MINAGBUANNUIUDY 1_NF

k= 9: BIC =-30.1409

k= 8: BIC =-32.1039

k= 7: BIC =-35.2301

k= 6: BIC =-38.2749

k= 5:BIC =-38.4423

k= 4. BIC=-41.1738

k= 3: BIC =-44.6992

k= 2: BIC =-48.1988

k= 1: BIC =-51.6552

k= 0: BIC =-54.0081
Augmented Dickey-Fuller test for | NF
testing down from 9 lags, criterion BIC
sample size 43
unit-root null hypothesis: a = 1

with constant and trend plus seasonal dummies

including 0 lags of (1-L)l_ NF

model: (1-L)y = b0 + bl*t+ (a-1)*y(-1) + e

estimated value of (a - 1): -0.428955

test statistic: tau_ct(1) = -3.23554

p-value 0.09118

1st-order autocorrelation coeff. for e: 0.074
Dickey-Fuller regression

OLS, using observations 2550:2-2560:4 (T = 43)
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Dependent variable: d 1 NF

const

I NF_1
time

S1

S2

S3

AIC: -82.5138

coefficient std. error t-ratio p-value
6.46353 1.96930 3.282 0.0023 ***
-0.428955 0.132576  -3.236 0.0912 *
0.0112273  0.00356212 3.152 0.0032 ***
0.0318016  0.0392948  0.8093 0.4235
-0.230935 0.0425926 -5.422 3.81e-06 ***
-0.0334640  0.0381762 -0.8766  0.3864

BIC: -71.9466 HQC: -78.617
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1.2.2 MINAGBUANNUIUDY 1_NF

- First difference

k=9
k=8
k=7
k=6
k=35
k=4
k=3
k=2
k= 1:
k= 0:

: BIC =-24.4324
: BIC =-27.7722
: BIC =-30.9575
:BIC =-31.8171
: BIC =-35.2386
: BIC=-38.1129
: BIC =-38.0279
: BIC =-38.6893

BIC =-40.1955

BIC =-39.8765

Augmented Dickey-Fuller test for d 1 NF

testing down from 9 lags, criterion BIC

sample size 41

unit-root null hypothesis: a =1

with constant and trend plus seasonal dummies

including one lag of (1-L)d 1 NF

model: (I-L)y =b0 + bl*t + (a-1)*y(-1) + ... + e

estimated value of (a - 1): -1.37144

test statistic: tau_ct(1) =-5.53282

asymptotic p-value 1.414e-005

Ist-order autocorrelation coeff. for e: -0.040

Augmented Dickey-Fuller regression

OLS, using observations 2550:4-2560:4 (T = 41)
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Dependent variable: d d 1 NF

coefficient std. error t-ratio p-value
const 0.0491335 0.0568788  0.8638 0.3937
d 1 NF 1 -1.37144 0.247873 -5.533 1.41e-05 ***
d d 1 NF 1 0.249079 0.167108 1.491 0.1453
time 0.000456759  0.00131451 0.3475 0.7304
S1 0.0743790 0.0659167 1.128 0.2671
S2 -0.222490 0.0667568  -3.333 0.0021 ***
S3 0.0329630 0.0792181 0.4161 0.6799

AIC: -66.9451 BIC: -54.9501 HQC: -62.5772



1.3 BUS

1.3.1 MINAGBIUANNUIVDY 1_ BUS

k= 9: BIC =-134.183

k= 8:BIC=-137.124

k= 7: BIC =-140.648

k= 6:BIC =-144.124

k= 5:BIC =-147.465

k= 4:BIC=-147.714

k= 3: BIC=-150.748

k= 2:BIC =-153.939

k= 1: BIC =-157.422

k= 0: BIC=-157.489
Augmented Dickey-Fuller test for | BUS
testing down from 9 lags, criterion BIC
sample size 43
unit-root null hypothesis: a = 1

with constant and trend

including 0 lags of (1-L)l_ BUS

model: (1-L)y = b0 + bl*t+ (a-1)*y(-1) + e

estimated value of (a - 1): -0.120707

test statistic: tau_ct(1) =-1.88799

p-value 0.6434

1st-order autocorrelation coeff. for e: 0.337
Dickey-Fuller regression

OLS, using observations 2550:2-2560:4 (T = 43)
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Dependent variable: d 1 BUS

coefficient std. error t-ratio p-value
const 0.412450 0.222813 1.851 0.0715 *
1 BUS 1 -0.120707 0.0639343  -1.888  0.6434
time 0.000320890  0.000287342 1.117  0.2708

AIC: -198.471 BIC:-193.187 HQC: -196.522
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1.3.2 ﬂ]i‘i’lﬂﬁ'ﬁ)ﬂﬂ?ﬁ»lﬁﬂslli’)\‘l 1 BUS
- First difference

k= 9:BIC=-121.874

k= 8:BIC=-125.284

k= 7:BIC =-128.779

k= 6: BIC=-131.561

k= 5. BIC =-134.508

k= 4:BIC =-137.923

k= 3:BIC =-140.272

k= 2:BIC =-141.872

k= 1: BIC =-145.367

k= 0: BIC =-148.842
Augmented Dickey-Fuller test for d 1 BUS
testing down from 9 lags, criterion BIC
sample size 42
unit-root null hypothesis: a =1

with constant and trend

including 0 lags of (1-L)d 1 BUS

model: (I-L)y =b0 + bl*t + (a-1)*y(-1) + e

estimated value of (a - 1): -0.689632

test statistic: tau_ct(1) = -4.53476

p-value 0.004054

1st-order autocorrelation coeff. for e: 0.030
Dickey-Fuller regression

OLS, using observations 2550:3-2560:4 (T = 42)
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Dependent variable: d d 1 BUS

86

coefficient std. error t-ratio p-value
const -0.00320114  0.00793630 -0.4034  0.6889
d 1 BUS 1 -0.689632 0.152077 -4.535 0.0041 ***
time 0.000104094  0.000299595 0.3474 0.7301

AIC: -194.048 BIC: -188.835 HQC: -192.138
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2. Cointegration at Level

VAR Lag Selection (For Cointegration at Level)

dou'ly

- Maximum lag: 4

- Exogenous variables: d3

- Include a constant, Include a trend tL81& Include seasonal dummies
VAR system, maximum lag order 4

The asterisks below indicate the best (that is, minimized) values

of the respective information criteria, AIC = Akaike criterion,

BIC = Schwarz Bayesian criterion and HQC = Hannan-Quinn criterion.

lags loglik p(LR) AIC BIC HQC

1 240.75504 -10.961797*  -9.810100* -10.548578*
2 24730369  0.15825 -10.836087 -9.300491 -10.285128
3 24890783  0.95546 -10.456812 -8.537318 -9.768114
4 25578116  0.13163  -10.347752 -8.044359 -9.521314
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3. VAR Lag Selection (For Granger causality at First difference)
dou'ly

- Maximum lag: 4

- Exogenous variables: d3

- Include a constant, Include a trend (18% Include seasonal dummies
VAR system, maximum lag order 4
The asterisks below indicate the best (that is, minimized) values

of the respective information criteria, AIC = Akaike criterion,

BIC = Schwarz Bayesian criterion and HQC = Hannan-Quinn criterion.

lags  loglik p(LR) AIC BIC HQC
1 240.75504 -10.961797* -9.810100* -10.548578*
2 247.30369 0.15825 -10.836087 -9.300491 -10.285128
3 248.90783 0.95546  -10.456812 -8.537318 -9.768114

4 25578116 0.13163  -10.347752 -8.044359 -9.521314



v v dAa
4. MINATBUANNAUNUBLFINABNINICL1I (Johansen cointegration)

dou'ly

- lag order = 1

- Include seasonal dummies

- douluuus1aea Restricted trend

- Exogenous: d3 14UV Unrestricted

Johansen test:

Number of equations = 3

Lag order =1

Estimation period: 2550:2 - 2560:4 (T = 43)

Coefficients, VAR in differences (5 x 3)

0.019482  0.030836 -0.0039190

-0.079495 -0.11882  0.029445
-0.0034283  -0.010620 -0.0021192
-0.071591 -0.32056  -0.0024281

-0.030145 -0.025877 0.0085813

Coefficients, eqns in lagged levels (5 x 4)

14.911 15.510 3.4929
-0.17744 -0.38926 0.00022100
-0.010816 0.018208 0.00027821
-0.022072 0.035463 0.0037420
-0.047891 -0.16500 -0.0036136

22.944
-13.405
-2.0968
-4.4373

-3.4373

Sample variance-covariance matrices for residuals

VAR system in first differences (S00)
0.00052138 0.00072469 1.8630e-006
0.00072469 0.0075154 -0.00057934

1.8630e-006 -0.00057934 0.00049087
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System with levels as dependent variable (S11)

0.026306 0.049850 -6.3895e-005
0.049850 0.10187 0.00079879
-6.3895e-005 0.00079879 0.0031037
1.9039 3.6258 0.067236
Cross-products (SO1)
-0.0012997 -0.0022518 8.2222¢-005
-0.0016336 -0.0060952 -5.1824¢-005
0.00091350 0.0023350 -0.00034415

Case 4: Restricted trend, unrestricted constant

Exogenous regressor(s): d3

90

1.9039
3.6258
0.067236

142.89

-0.064341
-0.058024

0.062728

Log-likelihood = 407.151 (including constant term: 285.122)

Cointegration tests, ignoring exogenous variables

Rank Eigenvalue = Trace test p-value Lmaxtest p-value
0 0.58079 62.350 [0.0001]  37.384 [0.0005]
1 032275 24.966 [0.0628]  16.758 [0.1167]
2 0.17377 8.2081  [0.2422] 8.2081  [0.2423]

Corrected for sample size (df = 34)

Rank Trace test p-value
0 62.350 ~ [0.0004]
1 24.966 [0.0782]
2 8.2081  [0.2438]

Note: in general, the test statistics above are valid only in the

absence of additional regressors.

eigenvalue 0.58079  0.32275  0.17377
beta (cointegrating vectors)

1 GDP -39.653 -22.144 -0.10842
1 NF 1.0458  10.467 -5.4244



1 BUS -10.412 -10.593 -13.261
trend 0.48257 0.057678  0.19123
alpha (adjustment vectors)

1 GDP  0.017277 0.00062879 -0.0010384
1 NF 0.030940 -0.030422 0.022831

1 BUS  7.3117e-005 0.011476 0.0037937

renormalized beta

1 GDP 1.0000  -2.1156 0.0081758
1 NF -0.026374  1.0000 0.40905

1 BUS 0.26259 -1.0121 1.0000
trend -0.012170  0.0055106 -0.014420

renormalized alpha
1 GDP -0.68508 0.0065814 0.013770
1 NF -1.2269 -0.31842 -0.30276

1 BUS -0.0028993  0.12012 -0.050308

long-run matrix (alpha * beta')

| GDP 1 NF 1 BUS trend
| GDP -0.69889  0.030282 -0.17279 0.0081750
I NF -0.55569 -0.40990  -0.30265 0.017542

1 BUS -0.25743 © 0.099613  -0.17264 0.0014227
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5. nﬁmaaumm&’uﬁuﬁﬁamqwa (Granger causality)
ﬁiﬂu"lsu (At first difference)

- log order: 1

- Exogenous variables: d3

- Include a constant, Include a trend (18% Include seasonal dummies

VAR system, lag order 1
OLS estimates, observations 2550:3-2560:4 (T = 42)
Log-likelihood = 260.90202

Determinant of covariance matrix = 8.0712938e-010

AIC =-11.1382
BIC =-10.0211
HQC =-10.7287

Portmanteau test: LB(10) = 87.7424, df = 81 [0.2851]

Equation 1: d_1 GDP

Coefficient Std. Error t-ratio
const 0.0684511 0.0108981 6.281
d_1 GDP_1 -0.468488 0.124140 -3.774
d 1 NF 1 0.0323235 0.0426546 0.7578
d_1 BUS 1 -0.0376087 0.156283 -0.2406
d3 -0.0995704 0.0148387 -6.710
S1 0.000715668  0.00928486 0.07708
S2 -0.0662471 0.00962675 -6.882
S3 -0.0447096 0.0154289 -2.898
Time -0.000608941  0.000288121 -2.113
Mean dependent var 0.014482 S.D. dependent var
Sum squared resid 0.014324 S.E. of regression

R-squared 0.766203 Adjusted R-squared

p-value
<0.0001
0.0006
0.4539
0.8113
<0.0001
0.9390
<0.0001
0.0066

0.0422
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0.038656
0.020834
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F(8, 33) 13.51848 P-value(F) 1.92¢-08
Rho 0.233371 Durbin-Watson 1.523172
F-tests of zero restrictions:

Alllags ofd 1 GDP  F(1, 33)= 14.242[0.0006]

Alllagsofd 1 NF  F(1,33)= 0.57426 [0.4539]

All lags ofd 1 BUS  F(1,33)= 0.05791 [0.8113]

Equation 2: d 1 NF

Coefficient Std. Error t-ratio p-value
Const 0.166402 0.0468566 3.551 0.0012 Rk
d_1 GDP_1 -1.15032 0.533744 -2.155 0.0385 o
d 1 NF 1 -0.0790905 0.183395 -0.4313 0.6691
d_1 BUS 1 -0.572872 0.671943 -0.8526 0.4000
d3 -0.158533 0.0637994 -2.485 0.0182 *
S1 0.00191313 0.0399206 0.04792 0.9621
S2 -0.310006 0.0413906 -7.490 <0.0001 ol
S3 -0.110870 0.0663373 -1.671 0.1041
Time -0.000481527  0.00123879 -0.3887 0.7000
Mean dependent var 0.026071 S.D. dependent var 0.158532
Sum squared resid 0.264784 S.E. of regression 0.089576
R-squared 0.743035 Adjusted R-squared 0.680740
F(8, 33) 11.92775 P-value(F) 8.39¢-08
Rho -0.043712 Durbin-Watson 2.062308

F-tests of zero restrictions:
Alllags ofd 1 GDP  F(1, 33) = 4.6448[0.0385]
Alllagsofd 1 NF  F(1,33)= 0.18598 [0.6691]
All lags of d 1 BUS  F(l, 33) = 0.72686 [0.4000]



const

d 1 GDP_1
d_1 NF_ 1
d_1 BUS 1
d3

S1

S2

S3

Time

Mean dependent var
Sum squared resid
R-squared

F(8, 33)

Rho

Equation 3: d_I BUS

Coefficient Std. Error t-ratio
-0.0142263 0.0123678 -1.150
-0.0260545 0.140882 -0.1849
0.0280964 0.0484070 0.5804
0.277172 0.177359 1.563
0.0280833 0.0168398 1.668
-0.00133359 0.0105370 -0.1266
0.00168544 0.0109250 0.1543
0.0188472 0.0175097 1.076
0.000262228  0.000326977 0.8020
-0.001227 S.D. dependent var
0.018447 S.E. of regression
0.215140 Adjusted R-squared
1.130716 P-value(F)
0.034152 Durbin-Watson

F-tests of zero restrictions:

All lags of d 1 GDP

All lags of d 1 NF
All lags of d 1 BUS

F(1,33) =0.034203 [0.8544]
F(1,33) = 0.33689 [0.5656]
F(1,33)= 2.4423[0.1276]

p-value
0.2583
0.8544
0.5656
0.1276
0.1048
0.9001
0.8783
0.2896

0.4283

94

0.023943
0.023643
0.024871
0.369163

1.922939
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